CURED I N PLACE LI NER W TH EVERTED QUTER | MPERMEABLE LAYER AND METHOD OF
MANUFACTURE BACKGROUND OF THE | NVENTI ON 5[ 0001] This invention relates to
cured in place liners for trenchless rehabilitation of existing conduits
and pipelines, and nore particularly to a cured in place liner of a resin

i npregnable material with an everted outer inperneable coating or w apping
continuously manufactured in lengths suitable for trenchless rehabilitation
of existing conduits by pulling in and inflating. 10[0002]It is generally
wel I known that existing conduits and pipelines, particularly underground
pi pes, such as sanitary sewer pipes, stormsewer pipes, water |ines and gas
lines that are enployed for conducting fluids frequently require repair due
to fluid | eakage. The | eakage nay be inward fromthe environnment into the
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leakage. The leakage may be inward from the environment into the interior or conducting

portion of the pipelines. Alternatively, the leakage may be outward from the conducting
15 portion of the pipeling into the surrounding environment. In either case of infiltration or

exfultration, it is desirable to avoid this type of leakage.

{0003]  The lcakage in the existing conduit may be due to improper instailation of the
original pipeline, or deterioration of the pipe itself due to normal aging, or the effects of
conveying corrosive or abrasive material. Cracks at, or near pipe joints may be due to
20 environment 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 leakages are undesirable and may result in waste of the
fluid being conveyed within the pipeline, or result in damage to the sumrounding
environment and possible creation of dangerous public health hazards. If the leakage
25 continues it can lead to structural failure of the existing conduit due to loss of soil and

side support of the conduit.

[6004]  Because of ever increasing labor and machinery costs, it is increasingly mere
difficult and less economical to repair underground pipes or portions that may be leaking

by digging up the existing pipe and replacing the pipe with a new one. As a result,



vari ous net hods have been devised for the in place repair or rehabilitation
of existing pipelines. These new net hods avoid the expense and hazards
associated with digging up and replacing the pipe or pipe sections, as well
as the significant inconvenience to the public during construction. One of
t he nost successful pipeline repair or trenchless 5 rehabilitation
processes that is currently in wide use is called the Insituforme Process.,
The Insituform Process is described in detail in U S Patents No.

4,009, 063, No. 4,064,211 and No. 4,135,958, the contents of which are all

i ncorporated herein by reference. [0005]In the standard practice of the

I nsitufonn Process an elongated flexible tubular 10 liner of a felt
fabric, foar, r e
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substantially impermeable polymer coating in its initial state. The outer coating allows a

25 resin to be impregnated into the inner layer of resin impregnable material, such as felt.

When everted, this impermeable layer ends up on the inside of the liner with the resin

impregnated layer against the wall of the existing pipeline. As the flexible liner is

installed in place within the pipeline, the pipeline is pressurized from within, preferably

utilizing an eversion fluid, such as water or air to force the lner radially outwardly to

30 engage and conform to the interior surface of the existing pipeline. Cure of the resin is
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10 and pulled into and positioned within the existing pipeline in a

col l apsed state. In a typical installation, a downtube, inflation pipe or
conduit having an el bow at the lower end is positioned within an existing
manhol e or access point and an everting bl adder is passed through the

downt ube, opened up and cuffed back over the nouth of the horizontal
portion of the el bow and inserted into the coll apsed liner. The coll apsed
liner 15 within the existing conduit is then positioned over and secured
to the cuffed back end of the inflation bladder. An everting fluid, such as
water, is then fed into the downtube and the water pressure causes the
inflation bladder to push out of the horizontal portion of the el bow and
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25 [0008]  After the resin in the liner cures, the inflation bladder may be removed or left
in place in the cured liner. Both the pull-in and inflate method as well as the eversion
method typically require man-access to restricted manhole space on several occasions
during the process. For example, man-access is required fo secure the everting liner or

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



t he everting bl adder reaches the distal access point, steamis introduced
into the proximal 20 access point to initiate cure of the resin

i npregnated into the resin inpregnable layer. This process offers the
advant age of faster cure due to the increased energy carried by the steam
as the curing fluid. However, the process still requires eversion of a

bl adder into the pulled-in inpregnated liner. Efforts to avoid this step of
everting the bladder into the pulled-in liner include performng the
eversion step above ground. For example, in U S. 25 Patent No. 6,270, 289,
t he process includes everting a calibration hose into a flat-lying Iining
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utilize air to evert a bladder into the pulied-in liner from a proximal access point. When
the everting bladder reaches the distal access point, steam is introduced into the proximal
20 access point to initiate cure of the resin impregnated into the resin impregnable layer.
This process offers the advantage of faster cure due to the increased energy carried by the
stearn as the curing fluid. However, the process still requires eversion of a bladder into
the pulled-in impregnated liner. Efforts to avoid this step of everting the bladder into the
pulled-in liner include performing the eversion step above ground. For example, in U.S.
25 Patent No. 6,270,289, the process includes everting a calibration hose into a flat-lying
lining hose above ground prior to pulling the hose assembly into the existing conduit.
This process avoids the eversion below grade, but is severely limited info the length of

lining that can be laid out above ground prior to puiling-in.

[0012] A further suggestion to avoid this eversion is to manufacture a liner having an

30 inner coating and an outer coating so that a curing fluid can be introduced directly into a
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20 inside of the tube. Alternatively, a tube of resin inpregnable materi al
may be formed about a continuous tube of an inperneable |ayer. The resin

i npregnabl e tube may then be wrapped with additional |ayers of resin

i npregnable material, secured into tubular form inpregnated with a
thernosetting resin and wapped with an outer resin inperneable coating and
seal ed. An outer inperneable coating or wappings is applied 25 to the
tube by everting a tube of inperneable nmaterial onto the inner tubular
menber as it is fed into a tubular sniffer. The outer coating may be a
previously forned tube or continuously forned and sealed prior to being
everted over the inner tubular nenber. [0015] Accordingly, it is an object
of the inveRii@stiRePr e a
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advantage of the energy available to provide an installation method which is faster and

more efficient economically than current rehabilitation methods.

SUMMARY OF THE INVENTION

[0014]  Generally speaking, in accordance with the invention, a resin impregnated
15 cured in place liner with an inner tube of resin impregnable material and an everted outer
impermeable coating suitable for pull-in and inflate rehabilitation of existing pipelines is
provided. The liner may have an inner impermeable layer continuously formed from a
length of a resin absorbent material having bonded thereto on one surface an impermeable
layer formed into an inner tubular member and sealed with the impermeable layer on the
20 inside of the tube. Alternatively, a tube of resin impregnable material may be formed
about a continuous tube of an impermeable layer. The resin impregnable tube may then
be wrapped with additional layers of resin impregnable material, secured into tubular
form, impregnated with a thermosctting resin and wrapped with an outer resin
impermeable coating and sealed. An outer impermeable coating or wrappings is applicd
25 to the tube by everting a tube of impermeable material onto the inner tubular member as it
is fed into a tubular stuffer. The outer coating may be a previously formed tube or

continuously formed and sealed prior to being everted over the inner tubular member.

[0015]  Accordingly, it is an object of the invention to provide an improved method of

cured-in-place rehabilitation of existing pipelines.



15[ 0021] The i nvention accordingly conprises the several steps and the
relation of one or nore of such steps with respect to each of the others,

t he apparat uses enbodyi ng features of construction, conbinations and
arrangenment of parts that are adapted to effect such steps, and the
products that possess the characteristics, features, properties, and the
rel ati on of conponents, which are exenplified in the follow ng detail ed

di scl osure, and the scope of the 20invention will be indicated in the
claims. BRI EF DESCRI PTI ON OF THE DRAW NGS [0022] For a fuller understanding
of the invention, reference is had to the follow ng description taken in
connection with the acconpanying drawi ng(s), in which: [0023]FIG | is a
per specti ve vioeys]of /ndinebBcialt tRe IviiRalis %&;Zﬂo_(?idbﬁprn%gl%@?c{ fnd et

25pl ace liner suitable for 'use in lining an existing pipeline of i entype
general 1y i n RI%E reipbisiptignal eistipgpinplinen the art; [0024]FIG 2 is a
Cross-secti ort i.ew of a cured in place |liner having an integral inner

i nper neabl e | 8@ antl fhep abiest oinbe rieatiere 157 1ol providie wh appravgd domsof wsined and
arranged in aepRpAANCAatidihating b IMENtieRncabR94R) HdGn ogxééfv%%aﬁeéﬁul%gbefg% C VI ew

of the ap raﬁus used for preparing the inner portion I ner~”havi ng
an outer fel t"4'RAEOCGR A d¥eRdhe Rsthimmngreblatione fubé ynismbic fdrayechlosed i n

connect i on wirtibRELRALASGRe Ofpefilg cured in place liner of FIG 2;
[0026]FIG 4 is a cross-secé onal view showi ng the structure of the inner

portion of tHenisl nervepedntsamhidy of g BRBALAVS, %‘ole:cﬁeGan :%mpx%fvgdr GBS NG

i npregnated in accolidance with the invention;
continuously manufacturing a resin impregnated cured in place Jiner having an everted

outer impermeable layer.

10 [0019]  Yet a further object of the invention is to provide a method of manufacturing a
resin impregnated cured in place liner having inner and outer impermeable layers for pull-

in and inflate trenchiess pipeline installation.

{0020]  Still other objects and advantages of the invention will in part be obvious and will

in part be apparent from the specification.

15 [0021]  The invention accordingly comprises the several steps and the refation of one or
more of such steps with respect to each of the others, the apparatuses embodying features of
construction, combinations and arrangement of parfs that are adapted to effect such steps,
and the products that possess the characteristics, features, propetties, and the relation of
components, which are exemplified in the following detailed disclosure, and the scope of the

20 invention will be indicated in the claims,

BRIEF DESCRIPTION OF THE DRAWINGS

[0022]  For a fuller understanding of the invention, reference is had to the following

description taken in connection with the accompanying drawing(s), in which:

[0023)  FIG. 1 is a perspective view of & length of a typical resin impregnable cured in
25 place liner suitable for use in lining an existing pipeline of the type generally in use today

and well known in the art;



10[0027]FIG 5 is a schematic in elevation showi ng resin inpregnation of
the tubul ar nmenber of FIG 4 for preparing an inpregnated CIPP liner in
accordance with the invention; [0028]FIG 6 is a schematic in el evation
showi ng sealing and wappi ng the inpregnated tubul ar nmenber exiting the
resin bath in FIG 5 with an outer coating with an edge seal placed on the
i nside of the outer coating in accordance with the invention; 15[ 0029]FI G
7 is a cross-sectional view of the edge sealer in the sealing and w apping
apparatus of FIG 6 taken along line 7-7; [0030]FIG 8 is a cross-section
of the liner prepared by the apparatus of FIG 6; [0031]FIG 9 is a
schematic in elevation showi ng wappi ng of the tubular nenber exiting

a resin i np{@EgARt i BiG. appacatisciivd Niedds PUked iiCoakiRe: RYinRas Shibgatikg, wet out
| i ner 20t hrou be stuffer having_ a tubular wapping stored thereon;

h a . . :
and [0032] Fi ‘Tfﬁbqbfcgayé“ R FaLUEE fppesmedble M) o yeRPPELIPRECIEY adratangagar at us of
FIG 9. DESRbRIONOfhchinnRR-FERRED EMBCODI MENTS [ 0033] A resin inpregnated
cured in place liner prepared in accordance with a preferred enbodi nent of

the inventiB02kjas EG. Bt eghahaticni@r of o bHErasR vidiabr hiep£ABR tREme Bokist al | ed
by the pull -inflate and inflated and cured with a heated

-d.n-and:inf | od i . )
fluid w ho(ﬂﬂttﬂ? ﬁ“e"f favirege OHW!’TE’W?Y&'E T Ehabnag desh femmeeatyrgpeletoerg laxpr sl wi t h
i nner i nper aeadatien poh yRPAratloa e e HABUSMSE McRepar ed in desired
| engths. It may be inpregnated as it is assenbled in view of the increased

ef fort necel®824ly tHIGi spreegoaisectiand lvaint ORRg NGO\ B infer {;&%Erﬂoiﬂﬁéor bent
mat eri al bqgn\geer% an 'hr;t er, anc{ anfrgat ?L coating using convention vacuum
i npr egnati on B CF']II’] o? bi}] pparatus o . 3 before bemg impregnaled in accordance with the
nvention;
10 [0027]  FIG. 5 is a schematic in elevation showing resin impregnation of the tubular
member of FIG. 4 for preparing an impregnated CIPP liner in accordance with the invention,

[0028]  FIG. 6 is a schematic in elevation showing sealing and wrapping the impregnated
tubular member exiting the resin bath in FIG. § with an outer coating with an sdge seal

placed on the inside of the outer coating in accordance with the invention;

15 [002%]  FIG. 7 is a cross-sectional view of the edge scaler in the sealing and wrapping

apparatus of FIG. 6 taken along line 7-7;
[6030]  FIG. 8 is a cross-section of the liner prepared by the apparatus of FIG. 6;

[0031]  FIG. 9 is a schematic in elevation showing wrapping of the tubular member
exiting a resin impregnation apparatus with an outer coating by passing the wet out liner

20 through a tube stuffer having a tubular wrapping stored thercon; and

[0032]  FIG. 10 is a cross-section of & tiner wrapped by the apparatus of FIG. 9.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0033] A resin impregnated cured in place liner prepared in accordance with a
preferred embodiment of the invention has an integral inner lining so that is can be
25 installed by the pull-in-and-inflate method and inflated and cured with a heated fluid
without the use of an inflation bladder. The impregnated liner with inner impermeabie
polymer layer is continuously prepared in desired lengths. It may be impregnated as it is

assembled in view of the increased effort necessary to impregnate a flattened liner having

7



[0034] This increased effort is necessary evidenced by the process suggested
in U S Patent No. 6,270,289. Here, above ground a calibration hose is
inverted into a flat-lying 5 inpregnated |ining hose, or an inpregnated
lining hose is inverted into a tubular filmusing conpressed air. In this
case, the length of the lining hose approxi mtes the |ength of the
underground conduit to be lined. The inversion of one tube inside the other
requires an unobstructed |l ength equal to the length of the | ongest |ayer.
If the two | ayers had not been previously inpregnated, it would be
necessary to inject resin between the 10 |layers on both sides of the |ay
flat tubes in order to provide adequate inpregnation. This is adifficult
and i nef fi ciaeftinV@Yorb&t i RE IR gkt 4he t |.S..ihe
length restricted, but a@é%?%%ﬁ%raggﬁg?l %ﬁ %150@ r%%artr]élg Usg %lonveqtltOI}
[ 0035] FI G Yaquum jgpiegpasion sechnalsdsbl e cured i n place liner 11 of the type
general ly |n0g§e t%day and well known in the art. Liner 11 is fornmed from
at | east on& P&l er Ty ngrqapedygiiprids “1‘”35ﬂaéfs¢vr1fieilmﬁr@ghhaIpr@efmastlmfadi in¥ich as a
felt layer paehavw. Bg7ansULSt iHIPERLIBADL & ghelt Iayer
12 and oyter IP yrre? Ia er 13 are étl tce#]eéi%%]u)éﬁr%se 1%%%11 %{0 aitiat 136 " orm
tubul ar Pi nBPPregaaeg diy éﬁg‘l e ey imppienated émmgllmq i iavdred rmuofa abtlapalnor
extruded mahgid aimpi&sécﬁauphacﬁfé o, AL lcﬁéﬁxrc}fq}?edlnﬂﬁﬁ%fﬁ% oLm{AF L fLOr der to
odi SRy in

ensure the ipperneability of |iner
FIG 1 and YRFEIRg RS Gpndugtotot i bﬂﬁdesE?nq prversiop 4fi orer tuid msnialtbd@ﬁhean i nner

tube of a segORM af@hdbsl r@&@d’lcﬂ% %Jé@a‘l)tostH Elgtgg)f‘?lkiq eat lseamlfl% Oé%qff ne 14

p05| tioned at a point in ot her on o
in outer fehd ‘F’ég@eﬁl proviouslit @pprégmbied,| inyenld iR nmtslsarpm yer rdsayletwded the t hen

formed gy oumgkri BN8th EME&'&%@: ia et tuﬂr% in ofdef aprc'm %aﬁg&g%%&@ l?éf‘mat ure

continuous |length is stored are r|gera i‘on
cure of thespdgfiplt ‘l‘_ﬂdrié?fﬁifznﬁ \Sa)ftthelmpmguatd niag d&ss rﬁwszﬁtaﬁ@t@tl@ﬁ&%ﬂx bei ng

pul I ed int q"g“t’aeﬁh%&?coﬁ?gfég’%% is Ef‘if‘"e“}efyt‘ﬁéf g{/l or to being everted into

t he existing pipeline I ner pe illustrated in FIG 1is

i nper neabl go4337 Watped, ﬁﬁﬂst?z!tés a I-E)-é} ble X\’lrlaci maﬂlcltcg‘ﬁvnfar o fg(% g:g%rg?agly:'}’ﬁilf 21 | ation

eversi on as descri bed above.
in accor daﬁ%‘B‘Y\ﬁP@ et fraowmirethe i Lntehél mfbemedcfocan hnigasoond hgerl dfndlexiveed only

e U s b o eSS, gt G B3R 9B 1 SDLLED,

resin and to prevent danag &1¥xi sting
pi pel i ne. [[Go3merss. Eeétﬂ@@r 32 ianouteli pmietee i ger $33mersalchbcame:ﬁ§a efand Blet120r resin

r egnabl r F r a be natural or
!s;rﬁ ¢ hg tic ]?fi ém;?]% t'g@liiaeﬁ;i?%r a sorﬁ@glbtfle ﬁwtt’mo;)?z}é? By o &P of a tage or extraded

material 16 is placed on or extruded over seam line 14 in order to ensure the
impermeability of liner 11. In the embodiment illustrated in FIG. 1 and used throughout
20 this description, liner 11 includes an inner tube of a second felt layer 17 also stitched
along a seam line 18 positioned at a point in the tube other than the location of seam line
14 in outer felt layer 12. Quter felt layer 12 with polymer layer 13 is then formed around
inner tubular layer 17. After impregnation liner 11 in a continuous length is stored in a
refrigeration unit to suppress premature cure of the resin. Liner 1] is then cut to a desired

25 length after being pulled into the existing pipeline, or is cut prior to being everted into the

existing pipetine.

[0036]  Liner 11 of the type illustrated in FIG. | is impermeable to water and air. This
will allow use in an air or water eversion as described above. However, in a pull in and

inflate installation in accordance with the invention, the outer coating on the liner need



5 material, such as polyester, acrylic polypropylene, or inorganic fibers
such as glass and carbon. Alternatively, the resin absorbent material may
be a foam Inperneable film 13 nmay be a polyol efin, such as pol yethyl ene or
pol ypropyl ene, a vinyl polyner, such as polyvinyl chloride, or a

pol yurethane as is well known in the art. Any form of sew ng, adhesive
bondi ng or flanme bonding, or any ot her convenient neans can be used to join
10the material into tubes. In the initial step in all trenchless
rehabilitation installations, the existing pipeline is prepared by cleaning
and vi deot aping. [0038] Referring nowto FIG 2, a cured in place liner 21
prepared in accordance with the invention is shown in cross-section. Liner
21 sim |l ar i N Ln es..an_inner..i r meabl e | ayer
22 that has St a0 spbeRSkabten Bk AR P OB BRI, ot o

| nner felt [Peyert d2Bageds thedamar saivm palldrigro tiveexisongpipeliienal edges to form a
seamline 24 by a row of stitches 26 and sealed with a tape 27 applied over
stitches 26[008d] outerlefzer tiner dipgcters s¢vsraptaapped faboutesinimeregtdbienmitedial | ayer
23 and for [ a Vi 5SLqt ' I , ut er .| L. Ofr

wr appi ng ST%?%’ b? tggcr(gedﬁel}{ﬁﬁggal ztattﬂlgégv?n&? h‘%zlﬁmg%ggg}é%}'écltlgglf%%ﬁe%%%%glglr% sl y
everted 8vemagitksudhedstpolyasten; aaglis polyprapylar, edigergasial it82 sush 20glncapgul at ed
under outer .j r Aiab) i || ribed i.n nmore detail below.
[ 0039] By mﬁﬁ?@gt uri néﬁg&%ﬁgﬁsgﬁﬁf&?ﬁ% L”rartaeﬁglengf,%ﬁi%[gl ?}émh&{npﬁré@g lgghﬂ} lb o evert
the |iner dueyig 4 peyadlinasidnsgrolwiteldne an polybtaayiens dliagidenyradit erchtage |iner
has been pu i t.he | St caondui t,, , Thus ignificant savings in

| abor cost g%]%ﬂ%l%ﬁqﬁ)ﬁép’o%r%ﬁr?ﬁué%]ﬁ%’tei%ﬁs FFERE] "inatﬁ'f gﬂ ﬁny%’?@bogﬁ“m for
use of a headhetlvebmidng drl fleing Budingas @Y eder tonvenkhiaheananan eanedabtdie resin.
In suchygas ed f,l uids, are introduyced . t he |iner bel ow
grade | 1e(\§/el @1{3 ?a‘&rfg@ﬁggﬁg&sgp & %%ra I(Sa}?fn% allqo%eﬁglﬂfis.s ff’ﬁg‘h’g‘]‘ﬁl&|“estﬁ”a&’/%ssf%%3 and
28 may be i epstiog et ik prepired big dainimpandetdetgping. vacuum Al ternatively, felt
| ayers 23 and 28 are first inpregnated with resin and then an outer

i nper meabl el00%8ler Beferiing appltad Bidi. 2Thirgedingilas linke? Idirbfaraiihtagycondsube with

| mpregnat i ngle anJehMrSR&Hown in cross-section. Liner 21 similar to convention liner 11, but
includes an inner impermeable layer 22 that has a thin felt or resin impregnable layer 23

15 bonded thereto, Inner felt layer 23 has been sewn along the longitudinal edges to form a

scam line 24 by a row of stitches 26 and sealed with a tape 27 applied over stitches 26.

An outer felt layer 28 is wrapped about inner thin felt layer 23 and formed into a tube by

stitches 29. Finally, an outer Jayer or waapping 31 is formed into a tube with an edge seal

32 and continuously everted over outer feit layer 28 so that an edge seal 32 is

20 encapsulated under outer impermeable layer 31 as will be described in more detail below.

[0039] By manufacturing a liner in this manner, it is not necessary o evert the liner
during installation or evert an inflation bladder afier the liner has been pulled into the
existing conduit. Thus, significant savings in labor cost at the time of installation are
available. It also allows for use of a heated curing fluid such as steam to inflate and cure

25 theresin. In such case all the heated fluids are introduced into the liner below grade level

to provide a safer work environment.

[0040]  Felt layers 23 and 28 may be impregnated in the usual manner using vacuuim,
Alternatively, felt layers 23 and 28 are first impregnated with resin and then an outer

impermeable fayer 31 is applied. This avoids the difficulty with impregnating a finished



liner having felt |ayers between an inner and outer inpregnable |ayer. In
U. S. Patent No. 4,009,063, Eric Wod proposed injecting resin in the felt

| ayer using needles inserted into opposite sides of a flattened constructed
liner. This operation requires cutting and patching needle holes in the
outer coating, The vacuum inpregnation process taught in 5 U S. Patent No.
4,366,012 woul d not be suitable unless the vacuumis drawn on both sides as
the inner coating is a barrier toresin flowin a liner with inner and
outer coating. In order to overcone the inpregnation difficulties, liner 21
is manufactured fromendless rolls of flat coated and plain felt and
continuously inpregnated prior to application of outer wapping 31. This

may be_accompldin0rd iy BevaRLAGH sk o 08 ARRALAUses HOLId waLiated TN

FIGS. 3, 5, and esu Ing 1n a liner as St
[ 0041] Wi | e 4f8P06%, éy@r%oozl@rmdedz&eamrg résiw metble fefttigyet udhesndeyies inkdreing and/ or

2910 0B Y TR AL S

resin inpregnable materia €S 1S Suif s can
be formed byalolges D¢<>diﬁahqlft3ustglqwex coatmgdﬁéaswemmsnmhnmpxbeugmnﬁl ng.

Tape TRYsheL ONIGEN.OSLAIGE LBETAERPLS L2 eh T R RNy BP0, 071 v

strip or extruding a | ayer of mert ¢
but t ed edge@d@ﬁf%tﬂhﬁetnfmlmatmgtlm bmxeaatndesﬁxh&ovhm £Bndr ovitiEaned und BgeBeos@d NG

operati on. [ OZLESLSLLNAL IONCLSEL Gro Sy IRLIOH LT cont) puousl v 1 or i no

a length of tube or res
i nper neabl elcvlliawérﬂat so«gddoanﬂ pldn ifalt hncbéona@lamelgl ir@ldgn A&d PAY RCpR1i&ABE opuOoUS

| ength of f mperneabl e | a 38 is fed 20over a directional
rol ler 39 |§1ﬂt{=’ Eap némlwnpﬁs &oat é’a“&“ﬁ%‘ %&%Pﬁéﬁer Brefhad usigerthe APRAIES or i ng
device ¥1. {log48idTubES. O fiang ¢ devitiag irdiiicned sdasswadiupri@rg, support frane 42
having a proxi mal end 42a and a distal end 42b and a filmdeforner 40. A

seani ng deviCe#!143 Whid feitdyyebe2 hasedd mg fornetd tigpitiiges B Gty @t Rgingachi ne
or flame bOd?Sl' mh@QWcﬁ’ﬁo%ﬁlh} l?m wn meﬁmds for forming felt or other resin impregnable

material into tubes is suitable. For example, tubes can be formed by use of various glues
or adhesives as well as flame bonding. Tape may be applied to inner impermeable layer
15 22 by applying an adhesive strip or extruding a layer of polymeric material in order to

seal the butted edges of the felt material and the holes formed during a sewing operation.

[0042]  Referring now to FIG. 3, a method for continuousty forming a length of a tube
or resin impregnable material with a sealed inner impermeable layer is shown. A roll of
coated felt 36 having a continuous length of felt 37 with an impermeable layer 38 is fed
20 over a directional roller 39 in flat form with coated side facing roller 39 to a tube forming

device 41,

[0043]  Tube forming device 41 includes a tubular support frame 42 having a proximal
end 42a and a distal end 42b and a film deformer 40. A seaming device 43 that may be a
sewing and taping machine, gluing machine or flame bonding apparatus is mounted
25 above support frame 42. Felt 37 with impermeable tayer 38 facing roller 39 is fed in the
direction of an armrow A to the proximal end of tube forming device 41 where it is
deflected by deflector 40 and wrapped around support frame 42 and secamed into a tube
44 along a seam line 46 with felt 37 on the inside and impermeable layer 38 on the
outside. Tube 44 then passes a taping device 47 where a tape 48 is placed over seam line

30 46 to form an impermezable coated taped tube member 45.

10



25 above support frame 42. Felt 37 with inperneable |layer 38 facing roller
39 is fed in the direction of an an-ow A to the proximl end of tube

form ng device 41 where it is deflected by deflector 40 and w apped around
support frame 42 and seaned into a tube 44 along a seamline 46 with felt
37 on the inside and inperneable |ayer 38 on the outside. Tube 44 then
passes a taping device 47 where a tape 48 is placed over seamline 30 46 to
form an i nperneabl e coated taped tube nmenber 45. [0044] Tube 44 then
continues to travel along tubular support frane 42 to an inverter ring 49
at a distal end 42b of support frane 42. Taped tube 45 is then everted into
tubul ar support frame 42 so that inperneable |layer 38 is now on the inside
of tube 45 gspdsf i § WJME@%t ﬁe‘é%H f ul ar  support
frame 42 along a ﬁ Ilﬁe defi ned ;E gﬁelg{{}%hﬂgm g{&g?é%gmggﬁtrt#?ne%? %d tube
45 has the $PEdeeutdstlanddeh aﬁseapq:hfrmn@@s Beod iubmasmﬂm:@vemadmmmubuiar

i nper neabl e g ﬁ@ﬁ% @n i I[N 37..0n S|de Tube
45 is then st%ﬁréed ur %eilnﬁsuéﬁejc b@ﬂ%ﬁ §%ES ,110%)/811 b idnTde {1@ 4% P8 n

i npregnat i oﬁf’l‘@f‘@méfr@n"sth@mxmw FKI@ZHE)fMubw smtp(porrt lﬁamb 4mippph fige dc{f&@éE} FIG 5
|IIustragesaﬁQH&g@eW1g S of . taped tube .45. 10
Here, tube 45 is Ned Iphmgpfeg@v@h!b?géﬁa Soﬁ]eéP %8““\4Iﬂﬁisﬂ?t%ﬁh(pgssﬁﬁ?@“d‘? r ubber
covered pul Fithd ‘f”éﬂ ﬂnﬁwgmﬁﬁlellmeof"&m Opemidecipd fasihyer Bank (Eulsidel bt 95 a
predet er m ngdnpLeuEleq Wt £} thern esin 54t orm an

i npr egnat ed or wet-out tﬁgequégplfl% A5 igg‘écé}yg%f‘\ﬁﬁsé‘h‘rﬁp%'}dé’fm 458 *8econd
set of corrp%@é‘@w@)'ﬁiq élﬂﬂ@r@f’&ﬁiumdpzﬁg and around a first directional roller
58 to turn tube 45 in a horizontal direction and a second directional

rol ler 59 t@0fr n KiGné i”%S‘atm)maSCimmtiCdmprqgim'&mtdfcarsupmy§®Mf¢apmv®cgﬂner at or
61 may pe ulibdl @gdsd i@ h{qegq |t seco res rollers
57. Sonic wave generaf or |?r\g?g%/%§9'?ﬂjgm%m ﬁazﬁairé’ err é’gf’ﬁg?ﬁﬂpi‘%\to felt
| ayer 37 offoligiBe24ntoss qp@n pa?sgss tartkr Bufilied iosi predaoninitd.lovM weth cchangd ng
direction ahgulossesansh digd rokler 59 egnated tube 55 with
resin passes bet veen a ipa‘lgér?r%r’f 9‘%%&}2#3 PV B\lbg?$ ﬁqiﬁﬁ%lpéfsfs E@wema this
time, tube B8 mHsproahseos ca@passamghlleas 56 km 3 appiragdanttssaakiiag: et i on

shown genergl ction of arro 0 46] Fil m wr appi ng and

seal i ng st a% %ﬁurg%m@:ﬁs ,Qaﬁlﬁﬁﬁ)ﬁ@ ggecnﬁﬁla %§°°8“‘¥V‘3F% ﬂgﬁ% %44“’}?3% tﬁge

inlet eid @aa vamidalairedion atsoemrmgcmdoram rﬁ@gﬁtﬁlﬁ@édefﬁ 1189 o PASH big&d above
a resin_inperneable film

the m d-se

mat eri al ‘C}& E%Bn@éoép%sn%m I 576&5’8{? V%Sl&f’mfartr?frﬁédﬁ‘af"éﬂs e HaPrsEafig of nt 0

f gr mer pi peestns4 Res folf iayqnér?mﬁaltb:eeasfashrrpm@ﬁrb@ééx 1@31? :iaﬁlkfﬂgd AfQ Bk

about a ser Gt rollers e and pulled by a pair o r|ve
rollers 69&‘@%@9 ﬁ%h cfmcﬂ%f %Gfmf@ ‘foélar g%WWEﬂ“F@? Subroas dviffo r¢sét wessespi pe 64.
A defl ect obetmeratd mutdf%emduﬁéﬂ&b&&mf& QSRS 6P PR 184 1Ghd, @eSssf {hle{ncﬁt%rsabout

former ,pi pg, 64 pI‘I{.PI‘ to bein into edge sealer 65 to formfilm67 into
a tube g laﬂn 1 \lgapéaérggl at sea ing stauon shown generally as 63 in the direction of
arrow D.

[0046]  Film wrapping and sealing station 63 shown in FIG. 6 includes a former pipe
64 having an inlet end 64a and an outlet end 64 and an edge sealer 65 positioned above
the mid-section of former pipe 64. A roll 66 of a resin impermeable film material 67 that
25 is to be wrapped about impregnated tube 55 fed into former pipe 64. Resin impermeable
film material 67 is fed from roll 66 about a series of direction rollers 68 - e and pulled by
& pair of drive rollers 69a and 69b as film 67 is fed over rollers 70a - d to former pipe 64.
A deflector 71 at outlet end 64b of former pipe 64 directs film 67 about former pipe 64
prior to being fed into edge sealer 65 to form film 67 into a tube 72 with an edge seal 73

30 extending outwardly therefrom. Tube 72 of impermeable material moving along former

i1



30 extending outwardly therefrom Tube 72 of inperneable material noving
along fornmer pipe 64 is pulled in a direction indicated by an arrow E to
inlet end 64a of forner pipe 64 whereupon tube 72 is continuously evened
into the interior of former pipe 64 and onto inpregnated tube 55 and pul | ed
in the opposite direction indicated by a dashed arrow F. [0047] At this tine
i npregnated tube 55 exiting open resin bath 54 is fed in the 5 direction of
arrow Dinto inlet end 64a of former pipe 64 and is envel oped by evening
filmtube 72. As filmtube 72 is everted, edge seal 73 is displaced to the
i nside of tube 72 so that edge seal 73 is disposed between inpregnated tube
55 and filmtube 72. A wrapped wet-out CIPP |liner 74 including wet - out tube
55 and evenetbefddligpiieben 7 dirdcSoPibilcedd 8Yhn QU &t pe 64
by a pair of}grlvgpr ers 79 and 81. go Aﬁ?e?ﬁ%??geﬁ §ﬂé§%§§&e%k

wi t hdrawn by ﬁleﬁ%‘?”rwg? FaROPBRUOusy exertdiivierthe bigrey of f%@hlt pian 64 faeddomio a

refri ger at edmpricpekedfigye ﬁtaﬂﬁ QR4 ghe SPHRTE Bl ' €.
[ 0048] Referring to FIG 7, g crossesgf():tl onlacC E\QIIII @?v“‘%ﬁ?ggéﬁg%gﬁge}@ég er 65

and forner pioge] 64Aa|t}ﬁsﬂg1riel 1ﬁ@re§mﬁcd bl 43 Bl S oSiONEn tRHOSs SEX e @g’ forms
edge sea# §'él n filmt s filmtube 72 passes over the outside of

f or mer o @mf‘ﬁ ‘“?Ozm?eé epd 14 elgformy rigryed arshis crgeloned hoveviiisg de

wr apped wet fbmtubeubeAzﬁlra&bbmhssev@Méd e fEQ"fB%‘&ls ng pipe
64. CQuter r n'e bl e f| | m 72 Sées pri o@écegm}}@‘d’?ldg of U% a%u I'n

t he case V\/nfa fifes sed! ’SO?ISECB‘%\E?‘WGW !mmra@@tedaub: épanedi Ilastu‘sché)’ﬂvn An FIG

3is fed leﬁ@bé(wa@oﬁlmBPﬁQEmez Ramendl es liner
74 shown in g%gss se tion |ln Fl G 08 go %)28 R%Pgrab?ﬁégﬁ%vnﬁnp{ug!ég an

al t er nat i vePaPatard etf‘?S’td %ba%f%@maﬁlpéﬁ‘ieby ianprer pedbve !'Qliﬁl!)‘e'fgjandt&iut
i npr egnad edAIthﬁi‘fé@ liSer JOQMAY 1@OMBIRAVY b RS g%g of & s bHRG3, g@%e

i npr egnat ed dgﬁghe same manner as describéd in connection LP%%but tank
53 in FI G By g@ﬁ‘iﬁé“’?y@‘ fos stprage ﬁnﬂ&blp@aesttufaﬁmtqﬂama% haV| ng an inl et

end 83a and[o%out t Ic%l,EﬁBl)7 Reference nunerals as used in FIG 5 are
applied to t iR i ls 7 o5 tessesec eSO vA U opahl o go beaker 65 exit ireer

i nper meabl eiperreal8ik lirs L oAde0. ORtRLHEE séélgr%s%%?&%ag aé??!nbff) pi pe 83

havi ng an i@l et_end 83a and an outl et e cieaV| ng
resin tank 525 EEN 75Hpwsssmver the pytsaigeof dormet afpbéﬂ Fﬁ)q@e t88. 7245 eveilyd, 55

ent er s isnl etgend) 838 nok, iiafidppdal AR bl FPE/ PRAMIE hiSuRA &l B! pyled of f
t he outS|d<-;; of stuffer pipe
orming pipe 64. Cuter 1mpermeable film 72 may be applied prior to or after wet-out. In

the case where this is prior to wet out, tube 45 prepared as shown in FIG. 3 is fed directly

to tube forming assembly 67 in FIG. 6 and wrovides liner 74 shown in cross-section in
FIG. 8.

20 [0049]  Referring now to FIG. 9 an alternative apparalus for wrapping an outer
impertneable tube 81 about impregnated tube 55 is shown generally as 82. Here tube 45
may be impregnated in the same manner as described in connection with wet-out tank 53
m FIG. 5 and then tube 55 is fed into a stuffer pipe 83 having an inlet end 83a and an

outlet end 83b. Reference numerals as used in FIG. 5 are applied to identical elements
25 here,

[0050F A supply of a flexible impermeable tube 81 is loaded onfo the outside surface
of stuffer pipe 83 having an inlet end 83a and an outlet end 83b. Impregnated tube 55
leaving resin tank 53 is fed into inlet end 834 of stuffer pipe 83. As tube 55 enters inlet
end 83a of stuffer pipe 83, impermeable tube 81 is pulled off the outside of stuffer pipe 83
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and everted about inlet end 83a into the inside of stuffer pipe 83 to

envel ope i npregnated tube 55 as it | eaves outlet end 83b. This forns a
conplete liner 86 having inner inperneable |ayer 38 and outer inperneable
coating 81. Tube 86 with outer coating 81 is renoved fromoutlet end 83b of
stuffer tube 83 by a pair of drive rollers 87 and 88, or 5 other pulling
devi ce such as tractors or a conveyor, in a direction of an arrow F' . Wen
an extruded tube is used in this enbodinent, there is no seamin outer

i npermeabl e coating 81. The sole Iimtation of preparing tube 86 in this
manner is the length of inperneable tube 81 that can be placed on stuffer
tube 83. It has been found that about 1,000 feet of an inperneable tube can
be conpressedd orriod abait unila‘t end §ubetodlic abioubf 201d ek 81@@ alvlfbﬂpgtrhble{kﬁﬂ:ger

| engt hs can ¢hg d er ff es. [0051]

Cr 0sS- sect i on o?st ?lg ﬁteireg O%qgt f“dséﬁ %élﬂsu Yy at EFH%P@Q [’“E‘i ﬁgrha8’68| 'Red udes

i nner t ubul anperewdidy agﬁfr 3Basd nutabls:q:rebﬁe%lermhtﬂfgl al ’ﬁx%e BavIiNGuaR chARgReabl e

i nner coati N9 §1§v : tlet g%) e}p ; %s describ in connectionwth FIG

4. After exiting stu ?8‘1’1 Gibs B ‘ﬁﬁ‘?bw 86’ bﬁélﬂﬁlﬂé@d&ﬁ’é‘ﬁefﬁ§B@P%§8»Mappl ng

81. In vBewotfr pmmgfmmetsmmastmauhaﬁ AWMoARPONGn & ABdctiof oaPE@M) BUShiegxt I uded
seans as in connection wth FIGS,

t ube, outer \glr %E)l LRg 81 doecf al\f/e any

6 and 8. [0 ffl Ce At TrH&° Hlsf]éf’l 3 ngﬁeng,, there \mapised ‘Pr?ﬁ#fégﬁla@iévablabe 74
or 86 haVI nepating &it. Im%!mﬁ;hltﬁxoh&)mjrc@&néﬂﬁbeogﬂ & tHiéTﬁ)ﬁﬁ:{E?Q@ %PQ)H'F”Q 72
or 81 is re%ﬂ?é“mélctn? Itllatlorg b%/ pull-in-and-inflate rreth

method is fu Fiped el e ple @h‘f{“% tube¥y. 4t bpdegs Hund et gomt ent s of
which are |h6@ﬂfeotrca‘taednﬂ$@meame e ERI R BB Rossekidnid st GRS &, fofaﬁ'&ft%lféﬁ' on by

t he pullol neand-i 21 ﬁ ”ﬁ] a separate eversion bla I'S not
necessary to i r% BEFREE sﬁ@b%ﬁﬁ‘é@‘?%“foﬁé@ﬁﬂ@@&?é@ﬁ of i nner i mper meabl e

| ayer 38. rop%rIGSﬁJ ection of (giﬁ | s for inner inperneable |ayer 38,
such as poI (;pyl ene, T AFTPEITHN ANBC AP Ean Ber taeie. diind 86 drsduties

i ntroduced mmrcwuuianemmﬁér cﬁ‘rresaﬁalﬁ&@entlnﬁht@mﬂs‘ﬁ hé¥ingd & :FnB@mﬁélbﬁ‘ir{n@xgco%ﬁE nduit.

[ 0053] The PR0S8S5 83 P ggg Lti’gs descri bed herein &ﬁow de a conveéni ent
means to prepare %efRY ‘iﬂ &4 1 SREPCRQY MY FhSth Atgieritiaadufat mbe

| mper meabl &3} e 86 incAdtuuber it NGk Y O SHANOARPAEARH R Sar drbiify 2t ed T

FI G 3 readl [ OV to
% X pptewous?y cxmfgacd tube outcr wrapping 81 docs not have any scams as in

connection with FIGS. 6 and 8.

[0052]  Once at the installation sitc, wrapped impregnated tube 74 or 86 having inner
impermeable layer 38 and outer impermeable wrapping 72 or 81 is ready for installation
by the pull-in-and-inflate method. Thijs method is fully described in U.S. Patent No.
20 4,009,063, the contents of which are mcorporated herein by reference. In the case of
installation by the pull-in-and-inflate method, a separate eversion bladder is not necessary
to mflate the liner due fo the presence of inney impermeable layer 38, By proper selection
of materials for inner impermeable layer 38, such as polypropylene, inflation and curing

can be done with steam introduced into liner 74 or 86 once in position in the existing
25 conduit,

[00S3]  The processes and apparatuses described herein provide a convenient means to
prepare a cured in place liner having both inner and outer impermeable layers. A tube
forming and eversion apparatus as iustrated in FIG. 3 readily provides a method to

prepare the inner portion of the finished fube with an impermeabie layer on the inside of
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prepare the inner portion of the finished tube with an inperneable | ayer on
the inside of the tube and an outer felt |layer. Additional |ayers of
uncoated felt may be w apped about the forned inner tube if desired.

[ 0054] An inner tubular nenber for a CIPP liner prepared in accordance with
the process described in connection with FIG 3 can be readily inpregnated
in an open top 5 resin tank and envel oped within an inperneabl e wappi ng as
described in connection with the apparatus showmn in FIG 6 or in FIG 9. By
continuously formng an outer wapping with an edge seal and continuously
everting the sealed filmtube about a wet-out tube, the seal is inverted
provi ded a w apped wet-out tube with a snooth outer surface ready for

pul | -i n- and-thdf,b&d n Jiatd-on L ) i ng A ;aver the

i nner tube, 10a snpot h%%ﬁ%bg?a%segr?g(?gg%ai%g%lggf%%(e)%éﬁfetg]dn%o&t%gp Igc({)jr? Ui't to be
li ned. [0053}9 forrd ipner fibs ifislesisrden t hat the obj ects set forth above, anpng

t hose made zg(Parent fromthe preceding description, are efficiently

attai ned and®U3%| ncéndeiy dvinla Heaveiess foray OBRP Hadepremaralainr aeoorgarsatwitththse above
process, inptdessdRssihid { : B0, ) i on( et forth

wi t hout depgrti ng, from ?}ﬁceoaé%ﬁ?ﬂmg?géé%:QSLQ§¥G%§)@Z&§#%A%&?6§?&“ i%’f)éni op

i nt ended >t hatirafapk sshavekped shithui avetniermeshls wivppieg desiesciiptd oncamettshown i n
t he acconpanyinge j i pg eted i11.us tive and not in
a limting sense, g%%éué%%h?%zﬁgiﬂéo?% "Etg?ca'n%er t%ogigmfchlgﬁ éoﬁnglhgt?fllo ng
claims are MHReHEeH™h & ¢dge eral and cattinuoustyheeriopeind waladdilspelsi fhiout £ eat ur es of
the inventi I Bl Qe i . n of..the sgo of .the
nvent i on uh i oot R DP R Tk B LR e Sl B B S

t her ebet weeffady ©r plivis-and-inflate installation. Similarly, by everting a tube over the inner tube,

10 a smooth outer surface is also presented to the conduit to be lined,

[0055] It will thus be seen that the objects set forth above, among those made apparent
from the preceding description, are efficiently attained and, since certain changes may be
made in carrying out the above process, in the described product, and in the construction(s)
set forth without departing from the spirit and scope of the invention, it is infended that ail
15 matter contained in the above description and shown in the accompanying drawing(s) shall

be interpreted as illustrative and not in a limiting sense.

{0056]  Itis 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
20 therebetween.
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1. A nethod of preparation of a cured in place liner having an outer resin
i npernmeabl e | ayer, conprising: providing a first tubular nmenber including
at | east one layer of a resin inpregnable material; providing a length of a
material including at |east a resing-{gpggneabl e Iayer feeding the first
tubul ar nenber in a first direction;— forming the length of material
including the resin inperneable [ayer into a second tubular nmenber;

feeding, &«hﬁlb&%&%@ répugu&agf R Finl Pa@ mpwanglane&&e&&m St &, ty&l rst

t ubul ar e secon rection being opposite the first direction;
contln@mngﬂmuafeed the first tubular nember into the |unen of the second

tubul ar viding 3 first. usmgr.mng&r H&ﬁxd?&%’ Rt toupuy@frofqeé@a?ﬁnﬂ] &Iﬁa%ié fsghif t oh

envel op th I rst bu ar ormthe cured in place Tiner wth
resin inper nmabine;i layash olof matprenl Gebiding at ket spsinriereEvaldnlbEgsul ati ng the

first tubul%&dmgqggﬂq,ﬂnglW%gngrﬁg@pgdgggogured in place liner in the first
direction claim 1, further including the steps of:

provi di ng atfordxsthe dmath efymaterist ingdiding thn adsin iEmgnivable laves inte R igsoBg) b lae
naterlgL feeding the additional layer of resin inpregnable material
about t ?lrst tubul ar nenber; joining the additional |ayer of resin

i mpr egnabl e ferdingrtliezsecdnd tupular matberama saconddirepiionstpwardbiie Arst fbrsemembarghe t o

everting hbﬁniﬁ&?ﬂﬂgﬁ%@&%@hwqﬁﬂﬁﬁ&nﬁMer the first tubular nmenber. 3. The
met hod OP aim 1, 1’ncludin he step of inpregnating the resin inpregnable

mat eri al wi chntinging e fyyd qbaénﬁ gulphembar tto thatumearof therprond fubrlBUGAMBETT esi n
bath. 4. TQ@eng?gt mf)gec&td E%!)Lﬂ‘cjilq’}le’l‘l bek [N 1 ?’sg!f NDervBBp 8 Abutar membelslg%rhﬂge the

reS|n|rrpermaa ayer in the ormo he second tubul ar nenber on a
f or m nguned pepim\}inngwdnt e st impprencaliel laxer o dhd seeond rh@bulcba@gibwgn@ﬁéuiﬁwgsibe

t ubul ar e inlet end of the formn i verting th
fé?EJEPFJ ERb&, B g pipe; eve g the
second tubul ar about the first tubular nenber as it passes into the

inlet end oﬂW@ﬁ@“ﬁmﬁhquﬂpﬂp@mﬂawﬁﬂﬂh@FmthéWWVlng the everted second
tubul ar nenber and first tubular nmenber as they exit the outlet end of the

form ng pipe
2. The method of claim 1, further including the steps of:

providing at least one layer of additional length of resin impregnable material;
feeding the additional layer of resin impregnable material about the first tubular member;
joining the additional layer of resin impregnable material into a tube about the first tubular

member prior to everting the second tubular member over the first tubular member.

3. The method of claim 1, including the step of impregnating the resin impregnable material with

resin by passing the first tubular member through a resin bath.

4. The method of claim 1, including the step of

sealing the resin impermeable layer in the form of the second tubular member on a forming
pipe having an inlet end and an outlet end;

passing the first tubular member into the inlet end of the forming pipe,

everting the second tubular member about the first tubular member as it passes inio the inlet
end of the forming pipe; and

removing the everted second tubular member and first tubular member as they exit the outlet

end of the forming pipe.

5. A method of preparation of a cured in place liner having an integral inner resin impermeable layer

with a layer of resin impregnable material and an everted outer resin impermeable layer, comprising:
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5. A nethod of preparation of a cured in place |iner having an integral
inner resin inperneable layer wwth a | ayer of resin inpregnable nateri al

and an everted outer resin inperneable |ayer, conprising: provi di ng
a first seal 1 a1 hav Ve Qf s L e8] § 8 4 ria
and an i nt ograHnh LA R HPRERG, B BARyR o LR R RGNS SR

| npr egmEtdrd imat esin ahper rmmhlmlgyfn mathflierlater sembin dnprapublamaterber in a first
di rection; %%Qan“lkL%@J%al?J Qi G, Fn%stqlrei;iﬁ)%l n inpermeable material;

novi ng the tUDEC ot resin i nperneabl e material 1h a second direction
opposi te theemumsﬁbdwﬂeémk@hmeaﬁwﬁn“ﬂwwmm®VenMﬁW¢ the tube of resin

| nper meabl en{mha rt'hgltutge me[l%%' e;lutb%bife'lﬁﬁE?ﬂgﬁl eQech'ﬂpwr@cjiioﬁr% §bie 3Fe b .‘?e

outer layer to forma tubular 1 ner wt | ayer resin I npregna
mat er i diredtingapdul at ed between the tube of inperneable mat eri al and the

i nner resin el'(m? ?gr e gﬁ% &r }e%%lhel m@ablt;r hgtégattpgﬁeﬁwfp e f?]isme?ed Ili“ﬁl%pt‘?15111iaé?(;1|s udi ng

the steps of: providing at one a tional "layer of resin I npregnable
mat er i e, outer ifiyesdd gt hdubadidilineowdh thalager @‘fresiesinnregmbieetyhtamleenmelptﬂé|

about Qve&l lhéhle HPW})@&nemgpﬁ{bﬂa!aﬂqlleQIan' ﬂg elﬁlqa{)é |a9(9a| | ayer of resin

i npregnabl e material "into ube about t ar menber wth the
resin inperneable | ayer on the i nside. 7. A cured in place liner

Conprl%IE?”“Q“&hﬁ%Eﬁﬁquhﬁ£” ﬁﬁhdﬁﬁ%ﬂﬁ'ng at | east one layer of resin

i npregna materia nd outer tubular nmenber including a
resin |npermﬁabhmyﬂéygmnemh@KméUmnﬂOBEUEFMNaEMNammﬁ@ﬁber bei ng everted onto

the first tli*&ldln%th H??gﬁal la ge: of rﬁﬂWﬂ}%F@?h i1d ltﬂg‘t6§ 99 thgli'itrsqlﬁlbrufép}ﬁleﬁﬁei {aber

i ncludes a seam s a stit ongitu ges of the réesin

i nper meabl eJ¢larygrtheamidmiom}é¢>teedf @@lnampite@ndﬂ)éec@at@mfé uflp rdstlbet aboull he Neitbeter 8.
The cured.,i. - ToT R M a (-] o) £ L. : ein the first tubular nenber is
|npregnatg mﬁtﬁgéggdrgﬁré1%%%?%?%z%an%% cured in place liner of claimS8,
wherein the first tubul ar nenber includes an inner resin inpernmeable |ayer.

10. An.a a cured in place liner having an everted outer
tubulaﬁ ng%ghﬁ%%%qmmnb[g}ﬂga ppi ng, conpri sing:

a first tubular member including at least one layer of resin impregnable material; and

a second outer tubular member including a resin impermeable layer, the second outer tubular
member being everted onto the first tubular member;

wherein the second outer tubular member includes a seam that is a stitching of longitudinal

edges of the resin impermeable layer and inverted so as to face the first tubular member.

8. The cured in place liner of claim 7, wherein the first tubular member is impregnated with a curable

resin,

9. The cured in place liner of claim 8, wherein the first tubular member includes an mnner resin

impermeable layer.

10. An apparatus for forming a cured in place liner having an everted outer tubular resin impermeable
wrapping, comprising:

a supply holder for holding a length of a resin impermeable material;

a tubular former about which the length of resin impermeable material is formed into a tube,
the tubular former having an open inlet end and an open outlet end;

a sealer for sealing the length of resin impermeable material into a tube about the tubular

former; and
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a supply holder for holding a length of a resin inperneable materi al;

a tubul ar fornmer about which the length of resin inperneable nmaterial is
formed into a tube, the tubular former having an open inlet end and an open
outlet end; )ulimg mearf f§tec‘%lzi?¥1 Lgr’{u@%@}ésﬂg: %Qﬁxeklﬁ@%’t%rigfintgﬁﬁi'iE‘leﬂ clmﬁ?({ &R@Bge
material into ube about 't ar r mer pul ['i ng nmeans
for even tnmqgwbhier merbeer ghd fassyitdiawiey fhe abYeodtieel abulnmenbdididmibetuterd t o
envel op,an. i nner tubular nember and for wi thdraw ng the envel oped i nner
tubul ar nerber fromthe tubular former. 11. The appar atus of claim 10,
wherein the sealer is disposed over the open outlet end of the tubular

for rrer 11 XPne aFBﬁatﬁP@farflékauﬁ} QherElndhd ek ISVMT.;%&:H RvbiRe 5}%'0@1&@‘[' end %Pti}%q@fﬁliar

seal e
f ormer.

12. The apparatus of claim 10, wherein the sealer is an edge sealer.
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