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[ 00011 This application is based on and clains the
benefit of United States provisional application
Serial No. 60/705934, filed August 17, 2005.
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[06004] The leakage may be due to improper installation of the original pipe, or
deterioration of the pipe itsell due to normal aging or to the effects of conveying
corrosive or abrasive material. Cracks at or near pipe joints may be due to
environmental conditions such as earthquakes or the movement of large vehicles on
the overhead surface or similar natural or man made vibrations, or other such causes.
Regardless of the cause, such leakage is undesirable and may result in waste of the
fluid being conveyed within the pipeline, or result in damage to the surrounding

environment and possible creation of a dangerous public health hazard. 1f the leakags



envi ronment and possi ble creation of a dangerous
public health hazard. If the | eakage 2 continues it
can lead to structural failure of the existing conduit
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the existing pipeline, Such resin impregnated liners are generally referred to as
"cured-in-place-pipes” or "CIPP liners" and the installation is referred to a CIPP

instaliation.

{0007) The CIPP flexible tubular liners have an outer smooth layer of relatively
flexible, substantially impermeable polymer coating the outside of the liner in its
initial state. When everted, this impermeable layer ends up on the inside of the [iner
afler 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
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[00106] The major disadvantage to the use of these apparatuses with water is the
quantity and availability of the inverting water, Water must be heated typicaily from
55°F to 180°F in order 1o affect the cure, and then cooled by the addition of more

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

{0011] This disadvantage may be overcome by using air in licu of water to

create the inverting force. Once the impregnated liner is fully inverted, it then can be
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] Force quumd to invert the liner (turn liner inside out). This

force varies by liner thickness, material type and relation of Hner thickness 10
diameter.

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

3. The force necessary to pull the liner through the inverting
apparatus.
[0015] Force number one (1) above is generally the same for both air and water

inversions,



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
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herein by reference. The processes disclosed in these recently issued patents utilize
pull in and inflate technology and are currently in use for small diameter liners. They
provide advantages over water eversion for small diameters. However, the process
deseribed does not provide for use of a lay flat hose for introduction of steam.
Moreover, use of & puncturing canister disclosed in these patents is not suitable for
medium and large diameter liners. Generally, medium size liners are considered to be
those between about 18 and 36 inches in diameter. Large diameters are those in

excess of about 42 inches and larger in diameter.

[G019] Accordingly, it is desirable to provide processes for improved air

inversion/steam cure installaiion of CIPP liners that allow for use of a hoid back strap



U S. Patents No. 6,708,728 and No. 6,679,293, the
contents of which are incorporated herein by
reference. The processes disclosed in these recently
i ssued patents utilize pull in and inflate technol ogy
and are currently in use for small dianeter liners.
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may include compressible facing material fixed over the rigid members to insure
formation of a steam seal during the cure cycle. Preferably, the rigid members are
tubes or pipes with the inverted portion of the liner providing sufficient compressible
material to form a suitable steam seal. The second or air gland is set to a fixed gap
during the first half of the inversion depending on the thickness of the liner. An
increase in inversion pressure does nol require additional pressure on the resin

impregnated liner,

[0022] The portion of liner secured to the entry frame that passes through the

first and second glands is maintained dry and not impregnated with resin. At least one



positioned to be between the two gl ands. Each gl and
has two rigid nenbers. In one enbodinent of the
i nvention, one nmenber is a fixed nmenber on one side
and a cooperating opposed displaceable rigid nmenber
to formthe gland. Alternatively, both rigid nenbers
may be displaceable to formthe seal. The first or
upstream gland may include conpressible facing
naterial fixed over the rigid nenbers to insure

of a steam.seal during the cure cycl
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[0025] A sample and porting sleeve with at least one pre-installed bulkhead
fitting for forming an exhaust port in the distal end of the inverted liner for receiving a
porting tool may be positioned in the distal access point. Once the inversion is
stopped with the distal end of the liner captured by the porting sleeve, a porting drill
may be used to form an exhaust port in the inflated liner. An adjustable exhaust hose
is connected to the exhaust port and steam is infroduced info the liner through the lay

fiat hose to cure the resin without allowing the inverted liner to deflate.



during cure. Use of a perforated lay flat hose for
steamcure allows for introduction of steam along the
entire length of the inverted liner to avoid the
consequences of accunul ati on of condensate that often
| eads to poorly cured sections of liner in steam cure
processes. The dual glands®allow for the lay flat hose
with steam attachnent to pass through the frane and
|nto the inverted liner without deflating the |iner
introduction of curing fluid. Preferably,
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36 ccordln ly it is an ob{ect of the invention
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is a her obj ect i nvention
pré@@ﬂéﬂﬁhﬂhmbwbved met hod mhereln a cured in place
pipe liner is inverted with air and cured with steam
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‘“49111 qFa ‘Higi 1 . %00301 Yet anot her obj ect

of “PhE UGB 1?BWBFH§ {'f8'%" met hod and appar at us
{00633} 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 wilt be indicaled in the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

{0034] For a fuller understanding of the invention, reference is had o the

following deseription taken in connection with the accompanying drawings in which:



suitable for air inversion and steam cure wherein the
liner is inverted through a segnent of |iner forned
with at |east one port for introduction of air and/or
steam [00311 Still another object of the invention
to provide an inproved nmethod of air inversion of a
CIPP liner with a hol dbackstrap and lay flat hose for
i ntroduction of steamto cure the liner. [0032] Still
ot her objects and advantages of the invention will in
part be ObVIOUS and will in part be apparent fromthe
spdPth catlilon! iy wﬁei]mr?ﬁ@fvawwwf &t BgrEHgrip dual rigid

co Q]ﬁlfds$@311rtlh%l se@\el akans biepst anskdin@latepipd QN c@ktruc@a@nd
, W th respect to the others, and
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and relation of elenents which are exenpllfied in the
- def@bied HEiscl psukecandt bt scopevaibngd héow RY et ird&sion

anI b@ﬁ%aﬁkésted in the clains. BRIEF DL SCRI PTI ON OF
11 *Pg* [ 00341 For a fuller understandi ng of
the invention, reference is had to the follow ng
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perspective vi ew'of an apparatus Wt
glaﬁ@gﬂﬁmﬁﬂﬁﬂwh¢MV@ﬂ®Lon and steam cure of a cured in
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ace nc i
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in place during steamcure in accordance wth
i nvlektsicbte ameeRSPIHGS ahq pilyaspdig whvesigiew i n
cross-section showi ng the position of the glands of

t hepoappar aﬁ@s( qgf E:'h@haz;% VA st @&11&! isbiddahd p@fioRbf the
inversion; [O ] FIG 5 is a schematic view1n

cr 8wl b Wﬁ“‘%‘héw IRg? tHeedssrondivlo! teavergginands  of
the apparatus of FIG 3 at the halfway point of

I ny@Es) on; ri0940] sds !:;ﬁ%mﬁudv&na:; SEHRMBL iew i8N pddition of the

Cross-s ?tlon showi.ng the position of the
glands of the apparatus ot FIGT 3 at completion of inversion;

[0042)] FIG. 8 is a schematic view In cross-section showing the preparatory

steps to couple the lay flat hose to the steam inlet prior to cure;

H1043] FIGS. 9(a) and 9(b) arc schematic plan view and cross-sectional views of

a flexible porting sleeve with installed bullkhead fitting for use with the inveried liner;

[0044] FIG. 10 is an enlarged cross-scetional view of the bulkhead fitting of
FIG. 9 showing the details of construction of the porting an inverted end of a fully

inverted liner is captured by the sleeve;



gl ands of the apparatus of FIG 3 during the second
hal f of the inversion; [0041] FIG 7 is a schematic
vView in cross-section showi ng the position of the

gl ands of the apparatus of FIG 3 at conpletion of
inversion; [0042] FIG 8 is a schematic view in
cross-section showi ng the Preparatory steps to couple
the lay flat hose to the steaminlet prior to cure;
[0043] FIGS. 9(a) and 9(b) are schematic plan view and
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before and after porting with a porting tool; [0046]

FI GS. 12(a% and 12(b) are schematic views in
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cross-section showi ng the position of the glands of
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an exhaust porting technique suitable for smaller
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PREFERRED EMBODI MENTS [ 0049] An inproved method and
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medium diameter CIPP liners working from the surface through structures, such as

manholes to rehabilitate existing buried pipelines and conduits.

[0050] Aw inverting apparatus 11 constructed and arranged in accordance with
the invention is shown in FIG. 1. Apparatus 11 is a rigid frame dimensioned to be
positioned over the inverting access to the conduit to be lined. Apparatus 1 is
fabricated from metal bars or tubes to form a frame 12 having a sufficient width “w™
to receive a flattencd cured in place pipe liner to be installed. Drame 12 is
substantially rectanguiar in the illustrated embodiment and has a rectangular entry
opening 13 with a plurality of hooks 14 to sccure the inverting liner. Opening 13 has
a thickness “t” selected to allow the dry portion of an inverted wetout liner 1o be

secured on hooks 4 and be inverted through entry opening 13.



medi um di aneter CIPP liners working fromthe surface
t hrough structures, such as nanholes to rehabilitate
exi sting buried pipelines and conduits. [00501 An
i nverting apparatus 11 constructed and arranged in
accordance wwth the invention is showmn in FIG 1

Apparatus | | is a rigid fHanme di nensi oned to be
positioned over the inverting access to the conduit to
be l'i ned. Apparatus Il is fabricated fromnetal bars

6ub s tg forma frame 12 having a sufficient wdth
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suf ficient roon1betmeen first gland 16 and second
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de L8495 {prsﬂeéﬁ fymeq gt potipmfubg 36 two side tubes 37 and 38 and a top tube 39

is welded to base side beams 26 and 27 in the same manner as front frame 28, A pair
of first horizontal gland support fubes 41 and 42 is secured between front side tubes
31 and 32 of {ront frame 28 and side tubes 37 and 38 of back frame 34. Similarly, a
pair of support beams 43 and 44 is secured between front frame 28 and back frame 34
to support second gland 21. Four angled support tubes 46, 47, 48 and 49 are welded
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 second gland 21,



installation ports will be set foth in nore detai
below. [0053] In the illustrated enbodi nent of FIG I,
frame 12 has a base 25 forned of two side tubes 26
and 27 welded to a rectangular front franme 28 forned
of a bottomtube 29, two vertical side tubes 31 and
32 and a top tube 33. Verti’cal tubes 31 and 32 are

wel ded to base side tubes 26 and 27, respectively. A
mat chi ng rectangul ar back frame 34 formed of a bottom

tube 36, two side tubes 37 and 38 tube 39
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19 [@36h havyge ﬂ&c@bépc@aﬂ%’b;ﬁlﬁﬁlda&cﬁ: ‘BF‘ H{é&t}@rg 2% QP 8¢ decond
&%Ch control board 53 shown in [ 0055] Fi xed
g

b retgere 19 efrﬂﬂ"”ﬂi‘%BP%E%%’BF%‘UQ‘P%\%*“M%‘WS BWeiing @

fi ksl ghsaﬂﬁi pifkGo Bassa2 e3re $$ b euhdsgh pﬁa&rfﬁﬁﬁ@hﬁﬂéf 2? and
P ng T SR T 8RR BRI et BT SR S e

wi || conforn1to and tightly engage an inverting |liner
wi 18053] hol Sbrank gistd dpfomrsdhd arysedlldatingrosievasort Hayinpdesiart

t hr,oughy ﬁ;mr(fft[ he d@cngonl@ecswgz ng 24 h@ugtl%s ond dnéalufc dsg 2 -z*h%out

i nversion. tion I essi teri al
56 [ Fimey Ge ﬂﬁ ngsgiof dblliger by wﬁcocrfm g9y seyted dqmen"ﬂm ﬁwe ma-y

gl 3R GpprdiBiakedy Qb&ﬁﬁﬂc&uf)ih&g oDt LA MG A0QAROLoTN®nce e
% cooper at i nq oRfose faces of menpers 22 and 23

gldbagly almp and layTlat hose pass through second gland during the second half of

the inversion, the gap of second gland 21 is reduced to about twice the liner wall

thickness.

[0058] By utilizing this construction, an increase in inverting air pressure will
cause the liner to invert without requiring an increase in pressure on the liner at
second gland 21 by members 22 and 23, Alr pressure to cylinders 19 may be
increased fo 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 bevond that desired.



gland 21 may be flat. Curvature may be added to the
mati ng surfaces by welding a small dianeter pipe to
beans 22 and 23 or by using tubes or pipes for nenber
22 and 23. ]'his curved surface provides a snoot her
surface for engaging the inverted liner. [0057]
Second gland 21 forns the HBir seal during air
inversion. During the start and first half of the

i nversion, second gland 21 is closed to a distance
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port 108, Second gland 21 is open allowing steam to pass into the inverted liner 101

through lay flat hose installed with liner 101 to affect cure.

|0063] The sequence of steps of the inversion and cure are shown in schematic
i sequence m FIGS. 4 to 13, During the first haif of the inversion in FIG. 4, first

gland 16 is open and second gland 21 is closed to a gap of 4T (four times the



curing seal. 100601 FIG 3 shows apparatus |1 with al
inverted liner 101 secured to hooks 14 on entry
opening 13 during the steamcuring step. Liner 101 is
manufactured with a dry end region 102 and is wetout
begi nning just prior to where the inverting |iner
enters the conduit to be rthabilitated. An air inlet
port 106 is formed in dry region 102b between second
gland 21 and the start of wetout at region 103. An air
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first gland 16 is open, lay flat hose 112 is cut above

{0065] In one embodiment of the invention, an inversion enhancement sleeve
115 of an impregnable material may be placed in the dry infet portion of the liner 1o
facilitate the inversion through the gland In this case an inverting liner with
impermeable layer on the outer surface easily passes through the dry portion of the
liner secured in the frame. The sleeve facing the impermeable layer of the inverting

liner can be lubricated to facilitate further the inversion through the gland.

[0066} Just after completion of the inversion, the inverting liner 101 is ported in
the downstream access opening. A flow-through port 130 in the inverted distal end of

liner 101 as shown in FIG. 10 is formed without allowing liner 101 to deflate. A



first gland 16 and a steamel bow is attached to the
cut end. Steam el bow 113 and excess lay flat hose 112
are lowered into franme 12 between first gland 16 and
cl osed second gland 21 and el bow 113 is attached to
the rear side of air/steamport 103. Alternatively, a
flexible layflat adapter nRy be attached to the

| ayfl at hose outside of the inverted region which can
then be inserted into the air/steamport to facilitate
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t h:f&(‘(:‘)ﬁﬂet IHOH(ITJ %!Q Vl%% %?a?/l%%%tl{ngh r}e O“E;]I?Ge thu S'imeAgh,p% as
illustrated in FIGS %l(a) ) 11( ) After removal of drill 177 a condensate pipe gland
181 is placed on nipple 172 and a condensate drain hose 182 is place in gland 182 to
reach the bottom of liner 101, Gland 181 is tightened to prevent movement of hose
182, For smaller diameter liners, exhaust and condensate ports may be formed using

a porting tool as shown in FIGS. 14(a) and 14(b).

[0670] Referring now to FIG. 13, steam is introduced into attached perforated

lay flat hose 86 to initiate cure of the resin in inverted liner 101 with glands 16 and 21



condensate port 163 are forned at bul k head fitting
118 and 119 having a fitting sleeve 139 installed in
porting sleeve 117 using the procedure outlined in
connection wth FIGS. 11 and 12. [0067] Exhaust port
130 is fornmed at the distal end follow ng the steps
shown in FIGS. I1(a)-11(g)® Porting sleeve 117 may he
formed froma length of CIPP liner material provided
with a second bul khead fitting 119 for form ng second
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al sosts Anes Bakd is ke to complete the cure. 1n some systems, more that one

perforated lay fiat hose may be used.

[0073] At the same time exhaust port 130 is being installed, a steam elbow or a
flexible layflat adapter 113 is attached to the proximal end of lay flat hose 112 above
entry opening 3. Elbow 113 and excess lay flat hose 112 are lowered through first
gland 16 and attached to capped air/steam port 108. As shown in FIG. 13, first gland
16 is then securely closed, and air/steam supply hose 109 is connected to steam inlet
port 108 on liner 101 and second gland 21 is opened. At this time air and steam are

mtraduced into air/steam inlet port 108 and fed through perforated lay flat hose to



fromthe fol ded edges at opposite edges. The distance
fromthe edges may vary depending on size and | ength.
[00711 The orifice pattern described provi des nore
steam at the proximal end of |iner 101 and ensures
good mi xing even if hose 11 7becorres tw sted. This

al so insures that steamis injected into any
condensate that forms in the pipe invert to cure that
porg%ﬂg‘é‘q?f thgl re%{n in the liner covered by the
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is folded and cut in an alternating pattern about
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0081 The ok rope s tied off '

[ ] The hold back tope 1s tied off and the inverted liner is ported by
with a piercing point 166 at the lower end and a

at upper e lange or o-ri i i
pper end. A flange or o-ring 168 is provided a point on porting pipe
" )

inserting a steel-porting pipe 164
valve 167

164 to prevent pipe 164 from piercing the opposite side of the liner,



end, fill] steamis applied to effect the cure.
Exhaust steamexits through an exhaust hose connected
to exhaust port 130 at the distal end of liner 101.
[0074] The installation procedure is as follows.
[0075] 1. A wetout CIPP liner with a dry first end is
turned inside out and fed ?hrough entry openi ng and
secured to hooks. The liner is positioned through both
glands into the nmanhole entry of conduit. An air hose
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[0086] Once the cure cycle is completed, steam is stowly shuf off and air is

simultaneously added to maintain the recommended cure pressure. The liner is then

n for a minimum of 15 minutes or unti] the interface temperature is 130°F
at the far end, whichever is longer,

cooled dow

{0087] Steam supply is then shut off at the boiler. When boiler supply hose
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pressure reaches zero, the steam supply hose is disconnected, When cool down is

cO e 11 ~ .t o 3 o
mplete, the aiy compressor is shut off and pressure in ajp hose is released and air
b €l

supply hose is disconnected.



[0082] A erewrenmher who is responsible for porting
notifies the inverting end that he is preparing to
port the inverted liner so that they will be prepared
to adjust the supply air to maintain pressure on the
inverted |liner once it has been ported. [0083] Once
the liner has been successffilly ported, porting pipe
valve 167 is closed and an exhaust hose with a valve
at the far end is attached to porting pipe valve 167.
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10092] The air inversion and steam cure installation of Cured In Place Pipe
C}PP I aps gl . To H
{ ) finers described herein 15 a cost effective and efficient method for installing

and curing medium fo large diameter (187~ 84”) liners. Use of steam to cure without



[00881 At this time, the ends are renoved fromthe
l'ined pipe and services reinstalled using standard
procedures. [0089] The flexible cured in place liner
is of the type generally well known in the art. It is
formed fromat |east one |layer of a flexible resin

i npregnable material, sucH as a felt layer having an
outer inperneable polynmer filmlayer. The felt |aver
and filmlayer are stitched along a seamline to form
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eg&sgfive and efficient nethod for installing
The methods deseribed consistently achieve a complete CIPP cure with

about 300 o 500 BTUs per pound of resin even with areas of ponded condensate
present in the bottom of the CIPP liner. This is possible because of the use of a steam
injection method that controls the steam injection locations fo eliminate thermal
stratification and the adverse effect on cure of ponded condensate. The method also
controls the quantity and location of steam injection along the length of the CIPP liner
o maximize the heat transfer fiom each pound of steam to the resin felt laminate

before it is exhausted from the far end of the CIPP liner as condensate or water vapor



and curing nediumto |arge dianeter (18"- 84") liners.
Use of steamto cure without 20 deflating the
inverted |iner requires procedures that differ greatly
fromthe nore typical hot water cure of these sane
diameter CIPP liners. The use of steamcure for
medi um and | arge dianmeter ¥ PP liners also requires

di fferent technology than that used for steam cure of
smal | diameter (6"-15") CIPP liners. [0093] Vhen
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ponded condensate present in the bottomof the Cl PP

Ii‘gg This is possible because of the use of a steam
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| ocations to elimnate thermal stratification and the
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met hod ﬁ?
a\ail ible inside the CIPP liner to maximize ener gy transfer fo the resin felt

laminate,

2. Continually adds additional energy to the steam blanke( as it moves
toward the exhaust end of the CIPP liner keeping the rate of energy transfer
higher,

3. The steam injection into the steam blanket also causes turbulence,

which eliminates thermal stratification, and increases energy transfer



controls the quantity and | ocation of steaminjection
along the length of the CIPP liner to maxim ze the
heat transfer from each pound of steamto the resin
felt lamnate before it is exhausted fromthe far end
of the CI PP liner as condensate or water vapor. 21
[0096] As described herein?steamis injected into a
cl osed end hose, which lays in the invert of the
expanded CI PP liner. An independent exhaust port(s)
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[00102] It is also 10 be understood that the following claims are intended fo cover

of the generic and specific features of the invention herein described and

an

all
all

statements of the scope of the invention which, as a matter of language, might be said

to fall there between.



toward the exhaust end of the CIPP |liner keeping the
rate of energy transfer higher. 3. The steam
injection into the steam bl anket al so causes

turbul ence, which elimnates thermal stratification,
and i ncreases energy transfer. 11 [0099] """Om ng the
physi cal properties of the & PP Iiner (di aneter,

| ength, thickness, resin and catal yst systen) and
avai |l abl e boiler output in BTUs per hour permts the
adj ustment of orifice sizeltgavmtch boiler output in
pounds of steam per hour with recommended cure cycle
ti mMVHADOIO04AMED eéan readily be seen that the process
in accordance with the invention readily allows one
to attaijn th lvant age of curing a resin liner with
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t ubul ar nenher can be easily inverted through an

exi sti nd"Pipe § werly pfaolaxiatgbudm iappar at us havi ng t wo
rigid g;gpds allows an inverting liner to be

i nst al | etheiniztthe dndrahd dHaiekaistisAR3R0saY:.f.ak. hase.
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second gl and al'lows T oF i RrEaendy fevekaiion pressure
to he appli.ed to the conplete profile of the liner

wi t hout “1HE RS IFgine rad gF andnerpr e5s us@ra0B WhRam of the firs;
i nveérdj ng liner. Steamis then passed into the '
inverted liner to utilize the higher energy avail able
in the steam#t.l signjficantly shortens the cure
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Wi | thUS,Ee seen that the objects set fort above,
anong t REadn g fuid g dnthefinored retiqr@cediing downstroam of
degslerait phitoms; glarie efficiently attained and, since
certain changes may be nmade and carrying out the
above 3 in the construction set forth

Wit hou{m %Ste]%gor“t%iqﬁgth#]iﬂ%‘}%st‘ﬂ@ tﬁ?aﬁi*‘idt“ﬂé‘hépl‘é@@pi@ dofvostivem side
i nJ&ffflon, it is intended that all matter contained
in the above description and shown in the acconpanyi ng
dr awi ngstrshahg 2 besduni@npLe il ustrative and not
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under &t ood T Rat' R°He" ol | owi ng clai ms are intended to

cover all of the generic and specific feahu' es of the
i nvent i*BAveMeilinerdeer ibedp@ndioatd fluidhab &RBRNS. A nd Sy
scapep®f the invention which, as a matter of | anguage,
m ght be said

o e g . .
2. The method of claim I, wherein the inlet port is installed prior to

securing the liner to the apparatus.

3. The method of claim 2, further including installing a second fluid inlet

port i the inverted liner positioned downstream of the second gland with the first
inket port positioned between the two glands,

4, The method of claim 1, wherein a portion of the liner placed into the

apparatus is inverted prior to being placed into the apparatus,



to fall there between. 23 CLAIMS WHAT IS CLAIMED I S:
1. Anmethod for inverting a liner into an existing
conduit, conprising: providing a supply of a flexible
tubular liner; placing the liner into an installation
apparatus having a first gland and a second glaad
downst ream and spaced apar# fromthe first gland;
securing the leading end of he liner to the apparatus
upstream of the first gland; inverting the |iner
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nmet hod of claim1, "nl et port is |nstaIIed
pri or Securlng the liner to the apparatus 3. The
met hod “b“%“”&‘fééii] MV Tedingition af litenuithaifiig Nidduiellang agecand fluid
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in the
closing the sccond gland to engage the liner;

introducing inversion fluid into the liner to invert the liner into the interior of
the conduit to be lined;

introducing curing fluid into the liner to cure the resin; and
coocling the cured liner,
7. The method of claim 6, including:

attaching a hold back strap to the end of the inverting liner and when the start
of the hold back strap is between the glands, closing the first gland and opening the

second gland to allow the strap to pass therethrough; and
at completion of inversion introducing curing fluid into one of the inlet ports.

8. Fhe method of claim 7, including attaching a lay flat hose to the distal
end of the liner with the hold back strap.



inverted |iner positioned downstream of the second
gland and the first inlet port is positioned between
the two glands. 6. A nethod for trenchl ess
rehabilitation of an existing pipeline by inverting a
flexible resin inpregnated liner froma first access
point to a second access 7Point and curing the resin
in the liner, conprising: installing an inverted
portion of liner with a first quid inlet and a second
fluid nl e i .t nverted

% anq?%gfgﬁﬁg?pgﬁ%éﬁgg%g G& ﬁ& @ﬁ&mém”? 4t de distal
rlﬁm&m§@F%EVWVéF9 operable gland to allow a flattened
inverted liner to invert therethrough and a second
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in t n1and aced fromthe first
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t hivespppdil ihnliaeftﬂauwmxsme@gmme dnemsemengk gl and;
closing the second gland to engage the |iner;
| nt rodudi ngTiienve@icBio@Raid 10, dnéBh !
he li mc‘?ud into the interior of 1‘2%1}0{}& H(’(]fﬁ Qa‘i ?036 EO (& e
h fittoducing curing fluid into the liner to cure
the re3|n and cooling the cured liner. 7. The nethod
of cl alcr'r‘ii&“ifha‘zlﬂ@rdliombo‘&ttbfalqipurggana hol d back strap to
the end of the inverting liner and mhen the start of

t he holathchiag knesthit afniefoolal WRER Hfi"@f ds1..8l 9si ng the
first gland and opening the sé@on @gn%h?%:§%|0m1the

strap &Caﬂﬁmg@&s& O Quals BNf Al compl et on o

inversion IAtro u0|ng curi "i%t o one of the

i nl et Qgrts he nethod of claim7, including
attaching a Thl“éﬁ?‘hP‘r’ stlHpgd, verreimaltagiing @b laydchos tottheinict
| iar. insdutids: t he hol d back strap. 25 9. The net hod of
claim8, wherein the lay flat hose is closed at the

di stal ..,@ndnats in 10. The nethod of
clalméll el Jﬁﬁ%nggapgéﬁw{ﬁmfhin?ay flat hose to the

first ﬁ gort closing the first gland and opening
t he se %b l]? f anflalﬁ&le(gamn ®Uiha &y laighose through the inlet port;

inserting a bendable tubular rigid sleeve with a flared end into the cut end of
the lay flay hose;

banding the lay flat hose to the tubular portion of the sleeve; and
inserting the lay flat hose and tubular portion of the sleeve into the inlet port;

whereby the end of the lay flat hose is engaged between the flared portion of
the sleeve and the inlet port and the fay flat hose is prevented from kinkine as the

sleeve forms a gradual bend towards the second gland.

13. The method of ¢claim 8, wherein the lay flat hose is perforated along its

length to distribute curing fluid alon g the length of the interior of the inverted liner.



inversion until the lay flat hose is resting on the
bottom of the liner. 11. The nethod of clai m 10,
wherein attaching the lay flat hose to the inlet port
, includes: cutting the lay flat hose above the upper
gl and; attaching one end of an elbow to the cut end of
the lay flat hose; and atiaching the other end of the
el bow to the inlet port. 12. The method of claim 10,
wherein attaching the lay flat hose to the inlet port
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8, flukey wdam. the Iay flat hose is perforated along its
length to distribute curing fluid along the Iength of
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toinvert the liner. 15. The nethod of claim]1,

i ncl udi ng theirstQp schctW%M 61’]3911)&“931910{%%5\( amttell%qdh \Qe];'tcd

th |nverteg liner after Ver si on onple
E%h’tl"‘%ﬁ PORHG ideiehiiod .abfézafhn Py @lﬁbbwtihdeifllloagheandlﬁ

The nmet hod of claim®6, wherein the inversion fluid is

air and t hea swpiduggid fdlestickly spsit@aphnd to allow the liner to invert

therethrough and form a fluid tight seal about the liner passed therethrough.

I8, The apparatus of claim 17, wherein the glands are formed of a first and
second gland members with at least one of the gland members selectively displaceable

to vary the gap between the gland members.

19. The apparatus of claim 18, wherein the displaceable members are

coupled to motors for adjusting the gap between the members.

20. The apparatus of claim 18, including at least one motor mounted on the

frame and coupled to the moveable gland members.
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The apparatus of claim 18, including a motor mounted on the frame at
the end of each displaceable gland member.



17. An air inversion and steam cure apparatus for
installing a resin inpregnated cured in place pipe
liner, conprising: arigid frame; a first rigid
selectively operable gland to allow a flattened
inverted liner to pass and forma fluid tight sea
about the liner passed thet’et hrough; and a second
rigid selectively operable gland to allowthe liner to
invert theretln ou;h and forma quid tight sea

about t liper rethrough. 18 e appar at us
of cl ai ?n'g]-? ﬂ\?m%lpi%§U§%?H£1me)|3 Wi ?Cl%r eleObC}JShga ptaﬁ,]mptpchy},]%( rs
and“m§@@9®@e@gﬁﬁ@HWEnbers MAth at | east one of the

gl and nenbers sel ectively displaceable to vary the

gap betgeen b Qp}gﬂla&md)f mambw Swherkfh thd h\%véﬂﬁ%ﬁﬂg WRmBErs are
eabl e nenbers are

cla
cod% g%OH’HS?éPE W%Wka E ‘ﬁﬁ&“ﬂh@mgap bet ween t he
menbers. 20. The apparatus of claim 18, including at

| east offe noterapmyng efl ciim t He whkrcangheapo bﬂwahemeu@md
th Qnerm%@ abhie QlARGARIOELS at £ tlmnnmﬂﬁ eb? Qtp%[n%aﬁ?nm dgwcac,l t?

di ng a notor noun
ofl@a%hgg?%ﬁwa@éaﬁpﬁméﬂaﬁﬁnﬁﬁﬂber 27 22. The
apparatus of claim 18, wherein the notors are
pneumat it cythe npersus afelinh @d, eheréifehe fgi @jkhRABIcvRS is at

Th Qeag?)gaéﬁ&li‘%f 9&{,;«, l‘t]aslt g]tolb?c I laCﬁcg %nrt'he g %eberéoér\ég bgen%magrl]aqtd
modteEst o t he frane 24. The apparatus of claim17,
wherein the gap between the gland nenbers of the

second ol andhé spfak a&@d)f%tam@ 21 RiPaMRYeaf aB@thent device is an
dlsglacenent of the

aclij‘ L%znuﬂhﬁiﬂﬁd&e t,e1 i(?%mtl *ngtcgsaﬁgp l{tbglslafm,@qlcaglaﬂdztzpmberq
mhereln the gap adjustnent device is at |east one
spacer of aldespiraedussiizdaito ! beluphaceduding t hdurgiy de hooks
beafohnes ohetdvaane &gk atdn, E‘tﬁm%é “for @mt(tjn-[hn? (@P Pnu qt R

of .claim 24, wherein t he gap adjust ment

inverted.
28, The apparatus of claim 17, wherein the gland members are rigid metal
bars.
29, The apparatus of claim 17, wherein the gland members are metal tubes.
30. A cured in place pipe liner for inversion into an existing conduit,

COmMprising:

a length of liner havisg at least one inner tubular layer of resin

impregnable material and an outer tubular layer having an impermeable layer;

a portion of the outer layer at the end of the liner inverted to expose the

inside of the inverted portion of the liner:



adjustnent bolt adjusted to limt displacenent of the
di spl aceabl e gl and nenbers. 27. The apparatus of claim
17, further including a plurality of hooks nounted on
the frame upstreamof the first gland for nmounting the
liner to be inverted. 28.,Jhe apparatus of claim17,
wherein the gl and nenbers afe rigid netal bars. 29.
The apparatus of claim 17, wherein the gland nenbers
are netal tubes. 30. A cured in place pipe liner for

i nversion i ng BeAkbs ng. e £ORPrISing: a,

I engﬁ_ _of liner %{3@%@%@%@%@%@%@ il ﬁiﬁlelr‘ elilelﬁjﬂfﬁq%ai the end
| ayBriPofvatediesion pes thegpadfites linat erd al and an outer
tubul ar | ayer having an inperneable |ayer; a portion

of the ogt era $eagaelrdoa«:1st§ebre fendinef pditirohddN khel :?M?%J egioh 8¢
exp . e .of the inverted portion o e

1 g e 18 5 bl Sd Y T G oot o Bt meions
the inverted re%ion at the end of the inverted region
near the end" ey fis e puitahla doranssivondng owmgtresamit two
f 1 uglehds whet thp GiFst pdrof MREked Fert Q8 tcRVEE : ' o &
liQﬁﬁm%ﬁ%M%fE-thg Hrst i nl et po%t éﬁggyﬁgg%g?ﬁggﬁgkgc
the end of “t K& RV T¥d region, whereby the liner is
sui table for inversion using an apparatus wth two

gl ands where the first port is |ocated between the

gl ands and the second port is |located downstream of

t he second gl and.



