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outward fromthe conducting portion of the pipeline
into the surrounding environnment. In either case, it
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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 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



eversion process, radial pressure applied to the
interior of an everted liner presses it against and
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Pmtlal state. When everted, this impermeable layer ends up on the inside of the liner
after the liner is everted during installation. As the flexible finer 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
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to be 30 feet above the ground often near trees and

electrical wires. This nmethod was inproved by an
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[0010] 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 stecam, 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



portion of the liner fromthe inverting nose to the

inverting apparatus is buoyed up by a force equal to
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case of CIPP Iliners, this nean the effective weight

of the liner is substantially reduced, as is the

force necessary to pull the uninverted liner forward

to the inverting nose. Wien air is wused to create the
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2. The force necessary to pull the liner from the inverting

apparatus to the inversion nose.

3. The force necessary to pull the liner through the inverting
apparatus.
[0014] Force number one (1) above is generally the same for both air and water
inversions.
[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 liner 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.
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[0018] Accordingly, it is desirable to provide improvements to reduce the
efforts needed to prepare a CIPP liner for installation using an apparatus having at
least one selectively operable rigid gland for introduction of air for inversion without

having to deflate the liner prior to injecting steam for curing.
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poorly cured sections of liner in steam cure processes. The dual glands allow for the
lay flat hose with steam attachment to 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

AN
the hose. Once the inversion is stopped, a porting drill or forming device may be used
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inverted liner to deflate. [0021] Accordingly it is
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i nversi.on
useltgr eoub el o8l bota 1556 e pubotabyiR A ' Eepiner o
i n@yflate th air and curing with steam [0023] It is
anot her object of the invention to provide an inproved

air _inversion and steam cure of a PP
| i nﬂ’?’gdt h &f° ?HBQH{ L?salha&eﬂg *frt?laﬂa"e&tj%n fo proyjfgean improved
100rGdablet sideSe BssbmblyeF uRbkEICh rigfd &b apwaatslfanmt,@mng a CIPP
proyi de an inproved nethod wherein a cured in place
m;ﬁ@qlner is inverted with air and cured with steam
mﬁthout deflating the liner after being positioned

t«mzf he g% ghdind obRAM ithe ink&ffidRko l%w;aeraetlt\@ts@bsn&% with

he T nvention is to provi de a net and prgar at us

s u. ingiplied fivid(skinlet faspeg §’itbﬁ r%g@t%wﬂa@wefovmé nga (JP liner

I|n@ﬁhéﬁamﬂﬁgﬁégﬂhg@&gugh a segnment of l|iner fornmed
| east ©One port for introduction of air and/or

steant [0026] Still another object of the invention
wm de Hris prnpes phigctraftthroigvettion & provide eén sprevest mgthod for

CI PR § v@ﬁfonvﬁnﬁmé’ﬁmh&lrg%@%kCﬁ’i’rl?rfé |Ar?2rppg+ag'82@¥ﬁg gl(?cf dual

i ntToduction of steamto cure th
ot hgdendsbj ect s and advant ages of the invention will in
part be obvious and will in part be apparent fromthe

ﬁg}hfl*lc ati rls a[ﬂﬁﬁélob@{fot fft\équte'nﬁe f e ﬂE prelf proved method

ri ses the several teps an tion o
o r wimrein gfcussddi petepipe lingrhs inespeedorith or al‘ltlecuoﬁtdheﬁs $tcamm without

L e ARRAL AL 1RSSR BARRE DL cd Wiif FALULES cobfgper L es

exe ed in the
detail ed disclosure and the scope of the invention
wi | [00BE] i ndletxtnether obj¢chef the #ivastionSs WDradd84 H2HOd 3nd apparatus
PCT/ H%%Q q7r/ e%zzr}v%%lon and steam cure wherein the liner is inverted through a

segment of liner formed with at least one port for introduction of air and/or steam.

[0026] 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

steam 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.



BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0029] For a fuller
under st andi ng of the invention, reference is had to
w0 b@s/ot®ld ow ng description taken in connecti oPcUB1v07/077123
t he acconpanying drawings in which: [0030] FIG 1 is
a schematic perspective view of an apparatus with a
rigid glands for air inversion and steamcure of a
cured in place pipe liner constructed and arranged in
accordance w t hBRIF DESERIPITEMN OFOOH DRAVGNGA is a
scherrati c elevational view of an apparatus w th dual
id glands fqr air inversion and steam cure
cur 802N ke fSilfse W“pﬁétF“‘[E%QFF}EPctngantQHd re%gpchn@el&d to the
f OrfoliSBing BesBGRPMGARE th WWnhébtibA Kith %%Bédn%nylﬁ@&@@]ngﬂr@mh
2, 2A and 2B are a cross-sectional views of the
i nversi on sl eeve assenbly constructed in accordance
W| tlB03MHe i nkigntli e s¢homBEY PRFBCLE Viswaolsyhapatas Vitlew rigid
\Y}
e RraP ] R bl S AL AR R ey BRI dhotucted and
theamangeelnn razordaodetvatdl the infventiouse Wi t h an appar at us of
the type shown in FIGS. 1 and IA [0034] FIG 4 is a

ch |CV|eW|ncrossseC|on hovmn the inver.sion . .
e@'ﬁf} assBfhIl¢ 18AdelrgeRe £ Hetigpal theY § Parnapraetis "eﬁlrfﬁ'ﬁ'e“gld
?&d@@cﬂ%‘iﬁh#@sn&f arfdl d@amlculdIbf Neured MVACS i@, link O€bABucted and

5 is a schematic view in cross-section showi ng an
|n\Péia§$°é‘rf°‘é‘FSéé‘1/@°°f§§I§é%‘lhé]EF ¥R fluid inlet in the
fl exi bl e tubul ar section and show ng the position of

LIRS PlasI MR orll A e ARARLRIHER Lick B 1 ibdion siceve

air am supp ose attac preparation
i ntassehbdy copstreteddn eordanee wathrthagiverdiod; [ 0036] FI GS.
6(a) and 6(b) illustrate an exhaust porting technique.

(@b#ﬁp\n DE{%&"?I P&%%UE\H@PB EQE‘EE EPCE}?“F of an) I’i\rlilx-rgrsion sleeve

I NVAREdm b c Gt OMd idfideddn Accofdali fok nwwitmt}féqﬂwnn@mﬁable
vv| th ASTM F1216 Standard Practice for bilitation

f Tor e "iths Appergysoiseertypisdon i S 3 an; Msting

Pl pelines and Conduits by the Inversion and Curing of

a %ﬁf’atﬂ | MPEfRY rﬁﬁ%g g:hﬁxﬁgtl?uevlé\ﬁ 1198‘3&@6&% sha_»bﬁg nﬁ:gsi@rpgeeve

appar atus desc erein are well suited
assembly and position of the gland of a single gland apparatus of FIG. 1 during

inversion;

[0035] 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 PREFERRED 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



installation of nmediumdianeter CIPP |iners working

fromthe surface through structures, such as manhol es
wo ooosekmabs | i t ate exi sting buried pipelines andpCT/US2007/077123

conduits. [0038] An inverting apparatus 11 having a

single rigid lower gland 21 constructed and arranged

in accordance with the invention is shown in FIG 1

In FIG IA a simlar apparatus 1 is having an upper

gl &Bfktliz@ P@aﬂnésm O@hﬁﬁd b2 thd Bversbound Chﬂmg&/d’feMRann—bﬂpeegnated

simlari e enen the sane reference numer

b s defirtbed. LA hend FPRREDS (RNt wel Suindd r the

el ap®ftafion [&Qﬁ&ﬂluﬁpﬁﬁﬁ@éﬂl@ﬂ? liderangorfliha fodre thd: @udace through

frames di nensi oned to be g05|t|oned over,

i n\P@"P?tP‘i?@ sueheasdranheles tﬁéel@ ‘flllfﬂﬂff ¢xistige Blérlqdlpﬁ@ nes and conduits.
Apparatuses 11 and 111 are fabricated fromnetal bars

I [oo¥Es toaf OiRrAnd ragp@atd? hauivig: & swblkel ﬁglentowm cldnd 21
"mr to receive a flattened cured 1n place pipe |liner

t o qeBstiusisel and @pranged dpacoppdanee With, gt iggnfign |1%/5hown in FIG. 1. In

regigngyl QrSIrhi'PartaBﬁarhth& Y5 Bﬁﬁn? loAticahd 1BRS ghind 21 is
rectanguiar entry enin a plurallty of
hocokewn.41n vew eﬁthpéma afifyesdi e@r@ntsmhe sanFefaspnce pamorglzarg ysed in

Selqyi%t eg“‘ﬂf@t‘i %sm@%%lénﬁgaléfémlg% a thickness "t"

ow the inversion sleeve assenbly to be
secured on hooks 14 and pass through entry opening 13.
[ 0080391Fr andprepatisas | & and il ighere'rigid ehes dinengioned te bp pesitioned

sl eg¥e RO hval; Qccg%gg'tﬁag corﬁgﬁ?g f]:]hn?c? Cy §ra{u9est ﬂF?n 111 are

botton1of S and n|t of
I A fabrlcafed rfs')tn wetalippst eraabasdgd ook alﬁama)t?nwmgfa sulfidieng gidth “w”

atB' recelv ]qZ:nea}ln gur%d ift pﬁ%%e‘gi ipe GReP L %tel ﬁgtgl dﬁdacgrrlz}m% CI)Z is

SCBah and “nmenbe posi ti one
entsuystaizﬁlally’-\r@amgulalofn the rlheyhicd dmbedlﬂlﬁntaarﬂ lais taarcbeoguiap entry

t he ends ected tq, displ aceabl.e

rorRRERTE 42 P BT 8 GORE D@, T P RAP oy Seeve 207 o

lrferﬂﬂsﬁm g F(Ij@/ibl pehisig aB has ANBIRRIsS Ct”aderectfg& lté alker sheninkérsion
i near gui de bearin ers 19 e any .

e TRt Y G gk ROk S aB IOt Sy cPyee 13

such as hydraulic or electrical, or a nechanical

cl q0p401g MEEBDRBIIS s 4 mgt&]m# it td Mppdrt S&LON07 &1d a banding
downst ream gl and %8“ an in the.s

Up ROt &l larraues i Hege 20 B seiuabBlard Witk BiG. 14, a

f r 3 druffead gldﬁEVﬁﬁMrﬁe&?'o@@tdﬁi@"Q%d AmBE: &7 @ﬁdl fan Qfpposed
i near guide bearings 20b with an attached air wﬁ

200 rprateslisplarrablsogiang menyhep 48 is positioned adjacent to entry 13. A pair
of air cylinders 19 are attached to the ends of frame 12 and connected to displaceable

member 18 for displacing member 18 towards fixed member 17. Cylinders are
pneumatic air cylinders 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

10



cylinder 24. Height "h" of frame 12 is selected to
provi de sufficient roombetween upper gland 16 and

wo oswsn2gland 21 to utilize a fluid inlet port popustd®er7123

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

l'iner and positioned downstream of |ower gland 21 and
bef efiadert?d. ridaighs|“b” attrame 12 is solpaist do providlesofficieni wamolfetween

t he eﬂpap?‘ra“‘? ger&‘%@e‘r [g%g%'i P 2624"'1 }d Bfet 36h dﬂs‘?e{lfe{? i Plexible

ustr
errbﬂcj:vr:réﬁ? f@‘fmﬁcbdﬁctlm ofoait ynd/arvsta:mmglhmda Hllenl@() neunineeiting fluid
on { ot h F 12 ha
ba SléJ gé')op olP %ﬁle? n V\%\G 31? %8% ofzé’e 1nv hner &83 ;{osmoned
a résimneu aif lbwemtglahdame an® Heforerehe OlﬁanaolbOztd:e:sm t ubeomplete
29, .two . vertical side tubes 31 a top tube
53; deieion 5 e Sfesana Euletog o wilfa R i R dBrltPg.
tubes 26 and 27, respectively. A matching rectangul ar
bacjooiziame Béthe filustimed ehbaliledt tod FIG.UR @n@ﬁowéN@acS]'l d& mounted

1 o B o8 S 57 T D R T B 240 8 DR Sfeubes

28. 26Par¥d 7 weled DL fecta UTArZfRdH: arﬂamglzarlanﬁsdpcﬁtar lﬁottbﬂlbﬁse ga two
and 42 is secured between front t ubes 31 and

o Yol S8 A Derdrid 261 Adon BBe33 3 Yore] s af ek welded

{1 AWaddsiaStub 86 bid 27 kLAl AURRGHiMg REANRIA DN hame 34
44 i s secured between front frane frane

to fogmﬂp@frat bojttgmetrbeyioa fitto side tube37 qﬁga%?e?@d SUippbe 3% igpeelded to
42;3?(21%% ?ld dﬁﬁdléﬁldafﬁm"i’ﬁé Gtk mRGRVEERodtHfanie ﬂﬁntAaﬂﬁl of upper

_ bes 26 and 2/ to provide stab
fr ahmngrzal glai suppaahighesc sandpf@ris secutsd detrveen Slantaide tubesild and
co 0 r :
COREIPLEL Sk D8 B0 QB Pl s TR Sl o
abowpparhbeantsed3gnd 4 iSIscweﬂrd beteemh f2dnt f{aﬁ@ﬂ] andli rack frame 34 to

cyl h V¢ | and, 21
22 BB Ronfet PR 217 ARMEH SipnBR REs 4B T, ' B peded
on bi:t\p@nrtha)froﬂtlanéaackgmﬂ sitie tbmrzlérags 27 tt[) @fo{H]e stability fo. franfe 12.
a di spl.aceabl e d nenber 18
of FHicaftlE TRE0Tsured ot Sholins R us G RPraf) A afrumiesir, fippor
r esmsmms fdsmagkedtedrhapbel uéi:a_to RS e Q0w ORini 2at PR @8 86about the
n& ﬁ?’es lTrgilzj conpr essi ble nateri a! 54 a_nd 56_
Wi HF‘ ESHPBFS' Y Z4nd tightly engage an inverting Iiner
with a holdback strap and lay flat hose as they pass

t hr @04 Uppﬁfr lliadels 28 Hhdr sho@ntMeunsRC siddle Navér @lind N Each
i nver.si on. €gddltlon conpr essi bl e, naterlal 54 and

56 SHIRqer FsoRfest (9 # SBIPENE HiNeh RS AR ahaifof {{prap suide 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 liner 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 steam cure.

11



upper gland 16 is closed during steamcure. 11 WO

2008/ 027973 PCT/ US2007/ 077123 [0045] The rigid
w@omperAars ng opposed faces of menbers 22 and 2BCDUS2007/077123

lower gland 21 may be flat. Curvature may be added to

the mating surfaces by welding a snmall dianmeter pipe

to beans 22 and 23 or by using tubes or pipes for

menber 22 and 23. This curved surface provides a

snold0#Sr s uThedgidf @opantigagippgset Haces rof endnggrd 22hemd 23 of lower

100 ower n r t j [ . ' I f .

v SR R R Gt @l SR AP R btk H voiding o

st amtallatiandtermpite th héaﬁnscﬁ’z anH @3 ionbyensnganbesloopipes fpk arohb2122 and

t hi %(g@ésscur\feg Slfl]rfaCF Prog}d%%gl arﬁgoéltwe&surfaca ac% %alog?nrg ﬁ%e {Jlgg’netciqﬁer.

device. This device may be appropriately sized spacers

pl aj@8délon gIJcb\dfﬂ ghend 1211 rfgrns2Baair egatldidiily. airGaesesidrhia both apparatus

hol rap. and lLay flat h ass thr

oF SHA R P PR SR i sy RS RTRR IO 1P 1o is closed

lgaptocafddmwﬁphagtl oEaHouZ Iouiir ggzs;tﬂle gﬁdmbﬁloamutneﬁ WY e of & B seiting
i ner. wa t hi.cknes tilizi

cor$t'Eic i"é deviggmpy, ke @%‘é’“f‘e‘?ly %@E PPACH Pi]ﬂ%F‘} gt %‘g%li“‘é““gs 20a

W | dnd 20BUSRCcd {he hbidesk sif@p h;su/@y tladhdsh Phks (KB GHH 16welgg|&m during

increase in pressure on the liner at |ower ﬁglan

by Hestserdhaibotihe inyersion the ganalslgiver glandd s eruped t:z@bﬁwwwe'

be hOGHS3AGhithessPr event gl and 21 fromopening to a
gap nore than twice the liner thickness. The gap

adj ust nent device, such as spacers placed on guide
beal0P4ls or By wHbzipe thipenmstsuctipe\asrincrease i {YEHINS 9irgressyre will

gaR MR nelr lf@ﬁwg'?ﬁitﬁcﬁfti req[lf?fpx? 84 irfchdse i pﬁrésglhl@ bh ﬁ]teqﬁlelaat lower

section of a cured in place N ner suitable for form ng
f1 eslons| H by memberp (32 antih\?ér tAdIPrESSUES tﬁ@bfhlnderSn?él 2@6 be mcreased to

por

e e e HO5 R Sl Sha ok e UALSIE ol SHEISE The gap
s| easinstnRAY deyice, Bppas spacess placedronpuae bearingn di thipathaidtolt? pkvent
havj | cylindrical wall 212

W Hn"gg"‘%g‘??ﬂﬁ?%%be &’{Iﬁﬂadgaw 14" and 216 and a fluid

inlet port is also shomn [0049] FIG 3, 3A and 3B

i | 110848]at e Flie 26llestretet 8 saftionof b nured &i placet litee suisblerfid fprming

20 nst.ruct [ ccord e, th .the

VRS R 287 iEef i SRAEné oG ANGF A5 Tornka fiGugh born

a shkeeyef foxilile arate?@ll Eod deslisf folled avdrty foee himingodleede 207 on
er..202 h resin

Fggﬁi’ga“é’gﬁl%? ﬁ]eaalrf& %W&%@Qb? o ‘Lﬂgl @operlyI dRenshona Icy indrical

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 elements 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 impermeable coating
224 of approximately twice the desired length. Liner 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

12



224 of approximately twi ce the desired | ength. Liner

202 is inverted on itself along a fold |line 206. This
w@osiste®ns | nper meabl e | ayers 224 faci ng each p¢1es2007/077123

with resin inpregnable material 223 on the outer

surfaces of an inverted sleeve 207 as shown in 12 WO

2008/ 027973 PCT/ US2007/ 077123 FIG 2 detail B. A

short segment of sleeve 207 is fol ded back at the

edggs;, b AethRBN A shdiPRinBE oF8RENOIN73DEIRY baEIOMIhd gk G form a

3. [0050] Afluid in ort 209 for introduction of

ai rhangiag sqctien %%ﬁswvrlbmﬁ@ Bt an appropriate |ocation

along the Iength of the sleeve 207. Port 209 provides

acc@isoyt © Nfﬁnd Rt B&r?ﬁogplfor ﬁ)'ﬁ@@déﬁoggﬁ au"\é}ﬂﬁﬁ ls@am §Sfofmed at an

|npregnab e layers face each other. bandi n

bocﬁmpmmatﬁécvonw gpngithe lavethaftthasiegye 204 BOWP? REpvjdeg pecess to
wal 1Jhe %‘é&ﬂ%f 19,5\[5%7%1%[}%1@ resfn ﬂlpge#hﬁ\;]@iagag b3 %Jc'é eagﬂ Bfer. A

214 are forned at eac ['i ndrical
si demding bo 221 formied ofd $ubsientiain dgtdg"—yh@dr@élowhfﬁl22€)®rmﬁd with a

o1 8 id0 ok 315 | Ry 3H al2 SOIPkEREY CARPLIAIG AR Al

i nversi on sl éeve as | fustrate
2. 2)3onThis rlews bmglm folded cnd rioplcﬁcslacw At ta Hbodihto complete

vt Shan Rtk B1 e R MhPEheghPrIG 2. P Upon

||| iuseitirgtasirddrin plaosKnes @rbughRlebVec207and bos 21 ke endef a diner 200
[ iner 200 and, an |nve?iéon sl eeve secured to hooks

14, 0 R MYAHEEHS bipdsdioqiPs2dei on 208 of sleeve 207 is

secured on hooks 14 with a |layer of resin inpregnable
nat[@0SH  22BI3003 illberaslinsirehe-sediion lteokdousAayird 4t adiner 200 and an

i mper neable | a 224 faci erneabl e l.ayer .224, .
on pvEsion e St honsS B ofls Hbriny Brigihe arsiion 206 S fedeav i
endsed6d 6f hedke ey &R AMa@ndf fesiaUmpRgadble fhtBSal 22% on Hearvtde of
section_of liner 207 is selected to be the

di nRks oh W a1y ipermeable laysr 94 ifardneapn dpperen @"Emv%?&e@ the

thenghid.i Bidat 588211N9 alt88 B 1618 endB Y sleSveI (ISR secured at
[0052] By utilizing a double thickness of a section_ of

curid Al Pleasescpiogef lingi2d7 isxglectad tq hevhe smsrligensiopes liner 200
207 bk s@ibd. Omléjﬁéwh&qwaﬁ%@m%dlﬁg Hen thﬁtg@ﬁ!dllé di¥sed] N

additional to utilizing a standard coated resin
|npre§Hable section of liner, reinforcenent in the
wef [0082d/ or Bwatilizing ¢ dewtilothickness of o pation whBired iraplags pipe liner

MaY,B€,s et gegeevél Q(ﬁr A5 | pf&ides ﬂ@llebs%al d&@ﬁsﬂfr@f Qﬁg‘ﬁ In
el ement's may be Uti | |ze or a reinforced coating su
as @lditienglf &y oitiziopad ethndandi pegtedovesiti rigppiegoatda section of hner,

st rr%ﬂ:%r@enllerﬁt in the weft and/or warp direction of an impregnable material may be

included.  Alternatively, helical reinforcement elements 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 at 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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both the warp and weft direction may be used to

provi de additional dinensional stability to sleeve
wQ@omsaemorng the i nversion and cure. [0053] Fol BeDdustig®077123

208 is retained so as to provide additional stability

after banding at ribs 214. By utilizing this

construction, |ubricant can be added to interior

i mpregnabl e | ayer 223 of inversion sleeve 207. This

al | eengilized/for sivenal mktelemen 2’0!715 ElﬁxnmﬂIBs MBné’dﬂlGBb&ﬁ?@ #&ch individual
PCT(l UsS2007/ 077123 %% ed f ra
 olngF R Stion B idnveeBan Rt IR BVIER ap%ﬁgggrﬂan%aﬂa’ﬁmon
| nddléélgélua'fhud in@l@ﬂegltmt chcvﬁsl ?J’o%ﬂdsﬁﬂttyl pvatiftgtofi sich niversicdsleeve
in order to provide a, se rmng inversio
Th L&ssem%Ptgwﬁa?tfs&lfnasmtwa?f’&né%&ﬁyﬂ‘sewp. 5&9 YFF pnie
I NVigdil iRflalklieeve  assenbly but various di mensions to
conformto the dinmension of the CIPP |iner while

instal |l ed. [0054] The seal, around liner 200 t

bei n
bo (0BS#LT | odbs %eal:fr‘ré'éﬂde‘ti’eb%o%‘l"é@\}%s@@? ipfregtprbby sleeve 907 of the

| detitfedl plfiRf dndediRebidH, "ERS, GNis nbD lﬂl@eeséa?y toS b®@bncerned about
necessary to be concerned about  fornm ng seal at the

edgeyniag arspd af tha pdges efithe iflgdened Ting. |Thp éftnﬁthdff therfalge gejameter of
fgrﬂthgﬂa gﬁgilg?r iDidi Qltcto?rfﬁ?l@d b m@noﬂg%la& R R 2R R HnE&Ko that

es 0 | attened i ner so that
st ressss omthelpdgesdaye sninimal aich heradidiendclasire dabuppert at the edges is

cl ORdbda. thlss%ﬂﬂ)%rutse :{tltaggﬂt ﬁglgt es%r bgh dtg%r {gl%%(l?rn%ln and seal. -

al 'ows Use of stra es or eans

t heTlyl jEacksaaad sm:at'a:rus d‘ih:@spd oweils aaradvapgearaveuprior art inversion
dlg&kgged provi de an advantage over prior art

i nverston devices. 100551 The first half of an

inversion wwth apparatus 1 la is shown in schematic in

FI Q008S] TheTbafnst hatfidfdn beetsion avithappagpal atisishodh imfchematic in

FI [ a lay fl 0sSe was not.. t e d i.n .t he
Wb o ah8 e BOF Bor SRRl 1 SBT By 5 3 was not

Iac (@15 rmrmdz 0?)1 ia thdrinstallion K KRasR 211;15 sloeeelvte a|2f6(éd sl tof Aoammeme the
I ner ttin evi nver si

t edhiokitss philete 357 Bnd FirtenP& i 208 fing Py EoriSdbvicRly ' ryersion

Caugeis lfddigio 181@Dpdrtoz 13 &n difinfet héda€ 0T @ \ehuid linkEROTko invert into

I|n 5 illustrates installation using

?&Q%&ltngagg?%ﬂe 1A with dual rigid glands 16
and 21. At the hal fway point of the inversion upper

gl a0gs6)6 i SFRt. cssmdstrate@ lmagﬁl Sidpodpphask 134 bAPIGL 1 Al with dual

and a lay flat ho 112. Lay flat hose 112 has a

c| Jaidiglands 16 and 21 At the halfway point of the inversion upper gland 16 is closed
to engage a holdback strap 111 and a lay 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 to 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 cut above upper gland
16 and a steam hose is attached to the cut end through port 209 with a fiexible layflat
adapter attached to layflat hose 112 and inserted into air/steam port 209 to facilitate
the addition of steam to inverted liner 200. The layflat adapter may be a thin tubular

14



end 112a. Then, during the second half of the
inversion, lower gland 21 is opened and inversion air
w0 soB@erornt 0 air inversion inlet port 213 to cpoplUsie7/077123
the inversion. At this tinme lower gland 21 is cl osed
and upper gland 16 is opened. [0057] When upper gl and
16 is open, lay flat hose 112 is cut above upper gl and
16 and a steam hose is attached to the cut end through
porrtgicﬂﬁéhdmlble l’neall Bleevei viithea ﬂaycﬁ paffile wialp perversy it fohelkingopulied

| ayf | d.i.n ert [ air/.
t bt 08w P 2T s e DL{E B SGM PG tereiEend of
20Ghe b €lat afiheitediiaphe inleE'@ySrtb &halay lﬂanhdsel hm:har engidged\BEtween

<1 o, B {9818 (55 BBy 1ol ER SBPEUURL 4o 100 ) Gl crop

beiing thiihl@twhdnnippertdihdai i dbkaandome: gléﬁmez Itopbmtidait the start of
portlon of the sleevgzés inserted into the out end of
t heh¥ sigant pyete 33RO 8 Pel into the inlet port. The Iay

f I at hose is then engaged between the flared region
2[‘)[)58]SI eeNEferting nbW & PRY. 15, stg_dﬁelsSﬂxtﬂﬁchdﬂmbaltadhl:@perhﬂa&l lay
drop .into the invert when upper L P }2 h
cI i Hosarid2 F‘b‘\Wé’@tGéP'érﬂﬂ the resipriateriad g 08 P glagd 16 plgged and
&C:M;dp%n ag sSWhplafy EhSadiment oG 8hveRasiE 1y MA hBRM 12 is a

I steami s |ntroduced into attached
perligh temparapag thepmeplastie debe1abouty 4 inchgs; inadiamegery with pg-ighth to

r esdn@ q%ﬁ’tér I’]}é&{ bi&fkel |Bfdndf Oon"\‘chte i‘glzgl ﬁnlﬂe k4pp |lfﬁ§xed TROdize and

I'n an exenpl ary enbodi ment of
| n\ﬁemmgmay vaty depeading o éhelbpzlelt @ddmehiﬂgehaqdémﬁh aThﬁr@lf" ces are

theJr e%h?tﬁwtl fc;oll’kiﬁteﬂgﬁu% aﬁmo&cﬁﬁsha!lfnmgﬁ %ﬁe IH%B gcrl1ges at

one- el uar I nec I fices depen
t healtsmzmg)édgehe Ttﬁbl%listancmémm THeecdgey manrvdry dgpandimg owmize and

Y:Léqq(ﬂhe p?ﬁg pgt‘?en? F% stg ectg$ go mgurr(é Q}qg gezlr? %Jll] gé ﬁ@ec@aqmo any ponded
[ gt@ndmlsae attthglcmtt mreﬁ- Fizhfisf hﬁﬁglmdéandmsmgec% :tahpmature that will
ca et FebCRR roRte Ao Bag iR SRRy IR

pattern is selected to |nsure t hat stean1MAII be
I njj60s%d i nTlee @ifice parste desciiied desvidel enordstéaneatalanystokiinal end of

invert, This heats the .condens t erature that.

w et 29 @a RS Topd EHETEIODR i gt SO BTG dMERe | s als
undgsurdshBat RRAM A ingiRd @RS aﬁ)econhélﬁ&g]thaTMm@ lm ﬂ‘hb ®e invert to cure
pattern described provjdes nore steam at gr oXi ng@ém i

endht portigmgh HEOESiAND tafh 4Pt VGHE Ptk i fwa

112, BRGQIMRSm LVt Sdn® Ghlet THYsS 169 St id r&gmm& btyhaﬁ{ralﬁet RARKI8. The
injected into any condensate that tornms in the pipe
i nvaigam fleyv s gdgusted to maintain a curing pressure of about 3-6 psi until cure cycle

is complete.

[0060] 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 bottom of the folded tube. Thus, two holes are
formed at each 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 to 8 inches in

diameter. The diameter of the orifices range from about 1/8 to 1/2 inch, and
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that portion of the resin in the liner covered by the

condensate pool. Steamis provided froma steami nl et
whoms/nif93 t hat is regul ated by a val ve mani f ol BCT/TB®07/077123

steamflow is adjusted to nmaintain a curing pressure

of about 3-6 psi until cure cycle is conplete. [0060]

In a typical installation, orifices in lay flat hose

112 are forned about one foot apart when a four inch

hosprefembf}obaﬂwbneubdutc‘uw tiorB/&imchlin dlamatei' n@epmtlhgrom thtbpm'ticular

one in fr.

e T e e R S
t hadrifidaead o8 skeames requige foonipittd the aure.ald ®iRaYtergs, more that one

pattern. Lay_ fl at hose 112 has a cl osed distal end
andp‘iﬂé’{/at?déﬂ%gat hQsePaebsYstin about 2 to 8 inches in

di aneter. The dianeter of the orifices range from
abognety 8 t @ chh Eeak:lﬂj'l? Be se’tﬁdhatllﬁa M&e@@ﬁﬁdce&aﬁﬁ3 with the invention

PCT/ 7/ 077123 fera t ween about 3/1

3/ 8r°P‘ﬁ§/qul°WS 8P e ﬁw& @? GHIRER Ty hineE d‘f‘g‘ fiow through
I eSitéhn EB P rlabisbingORE pldddss, OB\ 1A n@MRE BAY B8 Hsilyl iRtered Bifough an
may only require snmaller orifices as |less steamis

r eq@iftiae webwre\tl@ng AR aRparaEs haping s rigig glapfgallong g inverting
t hafineP & be REKEARE Hifi0a hoM tabRber PR APMP RS E0se bOPHetting
I't can readily be seen that the process in accordance

W| t ¢evicheto maieiain thmgapraé dgilpweregland Wl ownior insreaging pyersidnepressure
2B UL ARR 5L DL NS bl U
be @ebe inyeiting Endre ﬁteatmn@tbgh passed iptoi the inmgrtediliped to miglize the higher

2 Ul AERDE M 3 ) S LRI e

st rcaqmpawdwmtwfamwzhose. Use of gap setting deV| ces
to naintain the gap at the lower gland allows for

i nc on pressure to be applied to the
n{?ﬁgf f“(' 'ed“b"f ba sen (thah e QR FoFolst ?‘? E'ffoé’%esf}“?f@'gtth@e made

gl adpga@ﬁteﬁeﬁ lBe pRBedin}edésONioh! RE dffici@ftly aMaBRMNahd, i@ certain

passed into the inverted liner to utilize the hi gher

eneshgyees Y| bspmade japd seying Qb theabare wpged prdinthe Wnstwctlon set
S hoﬂ'offtﬁ‘ Qﬁthbﬂedeféi‘ﬁﬁg Bl 1Re %ﬁ@amd(‘s@@ﬂ@ffqﬁe Eoeﬂ?i‘aﬁ iRt 1ﬁ{ended that
cure thus be seen that the objects set
f orall awgee coraﬂmﬁig in H@séqu(j@scrmpar@dt showpmnt e accompanying
pre and,
D VO RE bRz MCBC b R VBihphace OO
the above nethod and in the construction set

[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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forth without departing fromthe spirit and scope of
the invention, it is intended that all matter
waoosaeesl i n the above description and shown por/UB®07/077123
acconpanyi ng draw ngs shall be interpreted as
illustrative and not in alimting sense. [0063] It is
al so to be understood that the followng clains are
intended to cover all of the generic and specific
features of the invention QEARM8 descri bed and al
statenments of the scope of the invention which, as a
m ght be said to fall there
beg&géﬂqgfgﬁg%#ggg%/027973 PCT/ US2007/ 077123 CLAI M5
WHAT IS CLAIMED I S: 1. An inversion sleeve assenbly
for instlal | ahi dnvesfonzslasus adernbly goraipstalpatipe of kjcpred in place pipe
co nris&g Ehl_flexible tubul ar sl eeve; a substantially
i 9id BANGISHG boot with a fluid inlet port formed in
the sidewall thereof; and the distal end of the
flexi bl e sl eeflexibetibnlausleayer he proxi mal end of the
bandi ng boot. 2. The inversion sleeve assenbly of
claiml, inc} Hﬁ)'sﬁgtla@i r g‘i’d Bhnlif g%omﬁlj{ a ﬂtlﬁlrrﬁfcfjpdrf‘fotnhgd in the
erX|bIe sl eeve ¥ I nver Si on sl eeve assenbly of
cl aidewall thateef;@hdh t he sl eeve has an inner flexible
tubul ar | ayer of absorbable material and a | ayer of
| nper meabl e oRfeh leﬁ’d tﬂc ﬂ%}fl@le IspURY SbRBa &) Be¥RxMal end of the
claim 3, wherein the | exi bl'e sl eeve 1 ncludes nore
thdﬁn®n@bmmyer of absorbable material. 5. The
i nversion sleeve assenbly of claim1, wherein the
flexibl g sl eeyeinyi Bch g@@v% Js?énﬂ:ﬁ;%ﬁ&&‘iﬁﬂ ihQudifl€ & $RRFinlet port
t he di mensional stability thereof The i nversion
slé@V@dagﬁﬁﬁbx@b@ﬁﬂvialn15, wher ei n the rei nf or cenent
is in the absorbable material.

3. The inversion sleeve assembly of claim 1, wherein the sleeve has an
inner flexible tubular layer of absorbable material and a layer of impermeable

material.

4, The inversion sleeve of claim 3, wherein the flexible sleeve includes

more than one layer of absorbable material.

5. The inversion sleeve assembly of claim 1, wherein the flexible sleeve

includes reinforcement to increase the dimensional stability thereof.

6. The inversion slegve assembly of ¢laim 5, wherein the reinforcement is

in the absorbable material.

7. The inversion sleeve assembly of claim 5, wherein the reinforcement is

in the impermeable layer.

8. The inversion sleeve assembly of claim 1, wherein the flexible sleeve

includes a fluid inlet port.
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7. The inversion sleeve assenbly of claim5, wherein

the reinforcenment is in the inperneable |ayer. 8. The
w0 pasnsison sl eeve assenbly of claiml, wherei np¢es2007/077123

flexible sleeve includes a fluid inlet port. 17 WO

2008/ 027973 PCT/ US2007/ 077123 9. The inversion sl eeve

assenbly of claim1l, wherein the flexible sleeve is

inverted on itself at a fold |ine to expose the

absor babl e Tmtigvcrsadn deevbatsbmbly déslainhbrvdefein 10. The

i nversion sleeve assenbly of claim1l, wherein the

f1exibl fl e : r

| nver si O TERB ey SRR B it 4 Pl dcbqpostine ARioable

bamditerig]l roldth sides tharbidt antial ly cylindrical. 12. The

i nversion sleeve assenbly of claiml1, wherein the

f1exibl [:Qn t

be i nve?E eﬂ}fsl “‘1%520’? H\g/eevr%%g%]ﬁ% eevég&alsserrin ythlcc'.)fﬂg §?Ii)iael s(rpﬁeve

3,1mhﬂbeaﬂuﬂhdmﬁbeX|ble sleeve is the same di nension

as the liner to be inverted. 14. A nethod for

i nverti g a ’l’ﬂeniﬁ{;er i QelB a?s’éﬁlpfy' d?%laﬁfdehérem the banding boot is

conpri sing: provi dlng a supply of resin I npregnat ted

curnselgtantialpl @biedriceher ; pl aci ng an i nversion sl eeve

assenbly with a flexible tubular sleeve and a

substany al | el ih o agéverbgse%ﬂl Mgl 1 |V¢Heg:1d ik SlexiBR! deeve

into an T nstallation apparatus %aV|ng at | east one

ri g4 e epreadimeprianras i liver totbe ibgriel.ng boot; securing the

proxi ml end of the sleeve to the apparatus with the

bandi ng HOOot T ARYASLE SR Glischilfy O AR 3, RARRI e [RBible slceve

l'iner t roug eeve and bandi ng boot and securing

t has th pame dimensidvens dlieslingf toddnvgfted-he bandi ng sl eeve;

closing the gland about the flexible sleeve;

i ntroduging R nRARATY ihdthd dMRE S ShstthglodiAlh® chhirising

inverted portion of the Iiner through inle

port; and - : ,
providing a supply of resin impregnated cured in place liner;

placing an inversion sleeve assembly with a flexible tubular sleeve and a
substantially rigid banding boot with fluid inlet port into an installation apparatus

having at least one rigid gland upstream of the banding boot;

securing the proximal end of the sleeve to the apparatus with the banding boot

downstream of the gland;

passing the liner through the sleeve and banding boot and securing the liner
to the distal end of the banding sleeve;

closing the gland about the flexible sleeve;

introducing a pressurized inversion fluid into the inverted portion of the liner

through the fluid inlet port; and
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18 WO 2008/ 027973 PCT/ US2007/ 077123 allow ng the
liner to invert in response to the fluid introduced

wo boosogiy7i he fluid inlet port. 15. A nethod fBCT/US2007/077123
trenchl ess rehabilitation of an existing pipeline by
inverting a flexible resin inpregnated liner froma
upper access point to a second access point and
curing the resin in the liner, conprising: installing
an I NV eslfivan e dreo hsaemakipondetttitha ffuidinirbdueedthemgle the luid

a flrst fluid inlet secured to a substantially

r|§l PRY ndi ng boot with a fluid inlet port in an
i nstal |l ati on apparatus having a upper rigid
sel ecti y&l y Apeétatd dorgtrametllessn eehabiliavier of i ayi elxisting pipeline by
sel.ectj vel o&erable | and ﬂ wnst ream and sg tto Moond
CnEERBER BPt oy ATFEr TG PR EPREE EHEETDT e i

! andss o ahdeur@ it gn bodé liske\wasiprisiagn of the | ower
gland; inserting a resin inpregnated |iner through the

f lh :e?/ Ie n E)E %p@%{&ﬁ :énvg{sb 2 ofee\éeh%s%?bli%/ ﬂ’é‘ﬁ % éﬁeaﬁjlfe S Qegf% ?v?tﬁ Y rﬁragﬂuld

cl agéingclioe th AWebsghllg figid engdige bbhlewhthnaeﬂmd inlet port in an
|ntrodUC|ng i nversion fluid.into

e lower inlet to -
| GRS DR 4RSI P T elet Ao rieid
be sélbd%ﬁﬁhy oﬁsraslé Slafd) do@ﬁstrt:m ahd WpRETIfRM the hipsor BRind Reh the fluid
upper Eenlng the | ower gl and, mtrodumﬂgci

cu r"il?@equﬁil H’elt\w alapdreandl thechandipe bept éo‘t"ﬁéfe?f‘égf the loyrrg &
allowing the liner to cure. 19

inserting a resin impregnated liner through the sleeve and banding boot and

turning back and securing the liner to the distal end of the banding boot;
closing the lower gland to engage the liner;

introducing inversion fluid into the lower inlet to invert the liner into the

interior of the conduit to be lined;

at the end of the inversion, closing the upper gland and opening the lower

gland;
introducing curing fluid into the liner to cure the resin; and

allowing the liner to cure.
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