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5[0001] This invention relates to cured in place liners for trenchl ess
rehabilitation of existing conduits and pipelines, and nore particularly
to a cured in place liner longitudinally reinforced with a scrimon a
surface of a liner in lay flat condition between the resin inpregnable

| ayer and an outer inperneable coating suitable for trenchl ess
rehabilitation of existing conduits by pulling in and inflating. 10[0002]It
is generally well known that existing conduits and pipelines, particularly
under ground pi pes, such as sanitary sewer pipes, storm sewer pipes, water
lines and gas |ibeNGIMUDINAEIANREOYEIRCED CORMISIN Pg Al gsekr equent |y
require repair due to fluid | eakage. The | eakage may be inward fromthe
environment into the interior or conducting portion of the pipelines.

Al ternatively, the | eakageACHGROBUNBIORTHH nopElifreogonducting 15portion of
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| eakage. % 03] Th Ieak ge |n the existing conduit nmay be due to 1 nproper

i nst al | afF6t n%fCOP s P}l@. Haslngs.pend naoreo padistlsrlyotatd shredf in hdagu pieci t sel f
due to ng4 dﬁgun f vVeyi L ve or abrasive
material . Cracks %%mfg{w%ggtrhedp%cgg{ ??)?%‘f‘r%&%ae%%ggl%hﬁ@ {’%Eﬁmédo‘%ﬁ”?%%%

condi ti ofe Esihimpyegmblehyak e amroultdrammmﬁmm cofiidgasigabdeh- ol @sheg t he

over head r m | ar nat de vibrations, or other such
causes @é{éil%qz)gso?o%g@%m@g ﬂbﬁg P’e%%égﬁgm’&e undesi rabl e and rmay
resu qu@gf f t he Iw%lgﬁ gﬁonve yed within the pipeline, or result
in d g §hg?ﬁ efi ¥ JAMeRESIREICOHEELES BRG Pirediaes, cnrefulainger ous
publ i c headdr ohﬁ@ @S, subll ad BRhRAKREE pAREON a Lructural
failure of t%e ex?sp?l ng condwlt due t ﬁléoss&rg?gxgg?l %da’&egg‘g‘éu%‘bdzg? of the
condui t . Ipg0dW] Bee splovst fev sonduntingaBiidy ftegbanrtlyandyuiraclrpmierduecostsid it i s
Lroronst Rl kbl B be Alfhed 82% 8 QAT o hRARlehior B Condiimy P Pe°
portion of the plpehnes Aliernatxvely, the leakage may be outward from the conducting

15 portion of the pipeline into the surrounding environment. In either case of infiltration or

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

[0003]  The leakage in the existing conduit may be due to improper installation 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 arc undesirable and may result in waste of the
fluid being cbnveyed within the pipeline, or result in damage to the surrounding
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.

[0004]  Because of ever increasing labor and machinery costs, it is increasingly more
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 yesult,



by digging up the existing pipe and replacing the pipe with a new one. As a
result, various nethods 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 repl acing the pipe or pipe
sections, as well as the significant inconvenience to the public during
construction. One of the nost successful pipeline repair or trenchless 5
rehabilitation processes that is currently in wide use is called the
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[0006]  Conventional cured in place flexible tubular liners for both the eversion and

pull-in-and-mnflate CIPP installations have an outer smooth layer of relatively flexible,
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 liner radially outwardly to

30 engage and conform to the interior surface of the existing pipeline. Cure of the resin is



5 or pipe joint deterioration in order to prevent further |eakage either
into or out of the existing pipeline. The cured resin also serves to
strengthen the existing pipeline wall so as to provide added structural
support for the surroundi ng environnment. [0007] When tubul ar cured in place
liners are installed by the pull-in-and-inflate nmethod, the liner is

i npregnated with resin in the same manner as in the eversion process 10 and
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the same manner as the recirculation line tied to the end of the sverting bladder to cause

the resin in the impregnated layer to cure.

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 to secure the everting liner or

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



described in InsituformU S. Patent No. 4,366,012. Wen the |iner has inner
and outer inperneable |ayers, the tubular liner may be supplied flat and
slits formed on opposite sides of the flattened liner and resin injected
and on both sides as described in the '063 Patent. Another apparatus for
wetting out at the tine of installation while drawing a 15vacuum at the
trailing end of the liner is shown in U S. Patent No. 4,182, 262. The
contents of each of these patents are incorporated herein by r ef er ence.
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al MOSt &, tents of each of these patents are incorporated herein by reference.

(00111  Recent efforts have been made to modify the pull-in and inflate method to
utilize air to evert a bladder into the pulled-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 layer. This process offers the
advantage of faster cure due to the increased energy carried by the steam as the curing
fluid. However, the process still requires eversion of a bladder into the pulled-in
impregnated liner. EBfforts to avoid this step of everting the bladder into the pulled-in
liner mclude performing the eversion step above ground. For example, in U.S. Patent No,
25 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 into the length of lining that can

be laid out above ground prior to pulling-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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seven fold increase in weight to about 3.5 pounds per foot. In this case, a
200 foot length of liner subject to a |oad of 350 pounds stretches about 3
percent in length. At 5000 10 pounds of load the 8 inch liner will stretch
as nmuch as 35 to 40 percent. Thus, a typical 300 foot |iner between
manhol es may stretch as nmuch as 30 feet. The increase in weight of the
liner for larger diameter liners nakes the load required for pull-in even
nore staggering. Thus, there are significant limtations on the | engths of
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20 [0015]  While these suggestions to increase longitudinal strength are available, there
are difficulties in handling webs and attaching them to one of the resin absorbent layers as
a heavy web tends to hinder impregnation and reduce the circumferential stretch need for
CIPP installation. Accordingly, it is desirable to provide a longitudinally reinforced liner

that can be easily manufactured and avoid the difficulties faced in the prior art.

25 SUMMARY OF THE INVENTION

[0016]  Generally speaking, in accordance with the inveniion, a longitudinally
reinforced resin impregnated cured in place liner suitable for pulldn and inflate
rehabilitation of existing pipelines is provided. The liner may be continuously formed

from a length of a resin absorbent material having an impermeable layer bonded to one

5



10 an inperneable film [0017] The scrim provi des |ongitudi nal reinforcenment
and is positioned at the bottomhalf of the liner and acts as a pull-in
sled. This increase in longitudinal strength allows for pulling-in of |ong
| engths of liner, and substantially reduces stretch of the resin

I npregnated liner during pull-in. 15[0018] Accordingly, it is an object of
the invention to provide an inproved |longitudinally reinforced
cured-in-place liner having an inner inperneable coating. [0019] Anot her

obj ect ofurtdre formveinhiocntubslat shape @il denl@nwitiRhoOMgstrieithe thybobn manukidet uri ng
a longitudinally reinforced |liner having an inner inperneable coating.
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25[ 0022] Yet another obg;ct of the invention is provide an |Tgroved met hod
of cont i Aeirns ooRaruSEECE: i Ay onter dmgproapablsalaysr ﬁ?éYl?ﬁ aprdied el Hubsmbyegnat ed

cured ing I e
[0023) St ¥ fﬁ’?a%?o o PRt LB phBRET 080t SHhEL ot JRE LA s o e g
app! yi ngsaim are fed into a tu‘oular stuffing device, or by wrapping and sealing continuously with

10 an impermeable film.

[0017]  The scrim provides longitudinal reinforcement and is positioned at the bottom
half of the liner and acts as a pull-in sled. This increase in longitudinal strength allows
for pulling-in of long lengths of liner, and substantially reduces stretch of the resin

impregnated liner during pull-in.

15 [0018)  Accordingly, it is an object of the invention to provide an improved

longitudinally reinforced cured-in-place liner having an inner impermeable coating.

[0019]  Another object of the invention is to provide an improved method for

manufacturing a longitudinally reinforced liner having an inner impermeable coating.

[0020]  Another object of the invention is to add a serim during the manufacture of a

20 CIPP tube that will limit longitudinal stretch without reducing circumference stretch.

[0021] A further object of the invention is to provide an improved method of
manufacture of a longitudinally reinforced cured in place liner by disposing a sheet of
scrim on a portion of the outer Jayer of resin absorbent material before an impermeable

wrapping is everted about the inner tubular layer of resin absorbent material and scrim.

25 [0022]  Yet another object of the invention is provide an improved method of
continuously manufacturing a longitudinally reinforced resin impregnated cured in place

liner having an inner and outer impermeable layer.
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| ongi tudinal reinforcenent to a CIPP tube after the inpregnable layer is
wet-out with resin. [0024] Yet a further object of the invention is to
provi de a nmethod of manufacturing a 5 cured in place |iner having inner and

outer inpermeable |ayers for pull-in and inflate trenchless pipeline
installation. [0025]Still other objects and advantages of the invention
will in part be obvious and will in part be apparent fromthe

specification. [0026] The invention accordingly conprises the several steps
and the f08R3} i oftibfanotier objetOofiitceirvbnisatcis Bt pR&IdM & ateepet tapplgirgach of

the others,. . the.a ratuses e i f eat ures of nstruction,
conbi nat Oaﬁ%m{ilﬂf’d 1‘3&?%{83@%3&? aSEﬁﬁim%% tiieaiha AP ERN e BYED e Pet Wilkh
steps, angnt he products that possess the characteristics, features,
properties, and the relation of conponents, which are exenplified in the

follow n tai { . i I ne e
i ndi C\c';.V![ e[%()?ﬁ] t hg%g? g}rﬁn? Q?['E%%%@%E%%%F%‘gﬂ O%ie%@et%%%&a&a%%%?%r a

full é wiided &t phde dgeohatihg ey end icuter inpkenabbe!lsiysrs ad pul-it ed fioflitewi ng
descriptiQ ken 4 n .connection with the acconpanyi ng drawi ng(s), in which:
[ 0028] FIEn%}f}elgssplgdb%er@%glé%g&e view of a length of a typical resin

i npregnahl.e..cur i : | ace |i ner itable for use jn |ining an .
exi st i ngﬁf}?ﬁm i ﬁrcéjn 8@“% (H:@ectt%’g ag%%ggf PISS;HP Hivgateny dﬁ%P%L%ﬂWlMI FdEBwn i n
the art;in[RA29kkdeent Zohtha ssdcdRaIGECt i on view of a cured in place liner
havi ng | ongi tudi nal reinforcenment and inner and outer inperneable |ayers

const r ucfoegsRNdTRE FABERS doPorBRER ARt RevchE sée,[ayslﬂffﬁe Relafi RO ElH 3 18
a schematic view of the apparatus used for preparing the 1 nner portion
10 more of such steps with respect to each of the others, the apparatuses embodying features of
construction, cornbinations and arrangement of parts that are adapted to effect such steps,
and the products that possess the characteristics, features, properties, and the relation of
components, which are exemplified in the following detailed disclosure, and the scope of the

invention will be indicated in the claims.

15 BRIEF DESCRIPTION OF THE DRAWINGS

[0027]  For a fuller understanding of the invention, reference is had to the following

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

[0028]  FIG. 1 is a perspective view of a length of a typical resin impregnable cured in
place liner suitable for use in lining an existing pipeline of the type generally in use today

20 and well known in the art;

[0029]  FIG. 2 is a cross-section view of a cured in place liner having longitudinal
reinforcement and inner and outer impermeable layers constructed and arranged in

accordance with the invention;

[0030]  FIG. 3 is a schematic view of the apparatus used for preparing the inner portion
25 of the liner having an outer felt Jayer with an inner high temperature polymeric layer used in

connection with preparation of the cured in place liner of FIG. 2;



250f the liner having an outer felt layer with an inner high tenperature
polyneric |ayer used in connection with preparation of the cured in place
liner of FIG 2; [0031]FIG 4 is a cross-sectional view show ng the
structure of the inner portion of the liner produced by the apparatus of
FIG 3 before being inpregnated in accordance with the invention;
[0032]FIG 5 is a schematic hi elevation showi ng resin inpregnation and
mating with 5 | ongitudinal reinforcement and w apping of the tubul ar nenber
of FIG WOBdl pFEpdtiseress-seefsnalgriew stovangihd stmenrs of the dordpeitien wf ts t he

I nventi op, LS. - | | ovi f it r in the
eal i ng T Rl e deliiafls 6F RS, PO R R akn S BeEbr o 7
is a crossesanti on of the liner prepared by the apparatus of FIG 5; 10
[0035]FIG 8 is a schematic in elevation showi ng wapping of the tubular
menber epiOBRhg AIGeSiga hdmﬁﬁ@maiﬁmﬁa@gﬁdvﬁhg??sm higpraglmﬁuﬁ afid gmlaﬁg REthby
assin he, wet _out |iner through a tube stuffer_ having a tubular wapping
E t or e%lgt B eityhnal sgipforesosal adavragping Oéﬁ@rtsél&ars@@mb@rpf&ﬁ%afi|fprrﬁ§ppw1aﬁﬁed by
the appafalisel dbind n ESSRLET) AN PREFERRED ENBCDI NENTS

15[ 0037] Aresin inpregnated cured 1 n place i ner prepared in accordance

with t he[0033] FIG. 6 is a cross-sectional view of the edge sealer in the sealing and wrapping

apparatus of FI(G. 3 taken along line 6-6;
[0034]  FIG. 7 is a cross-section of the liner prepared by the apparatus of FIG. 5;

10 [0035] FIG. 8 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

through a tube stoffer having a tubular wrapping stored thereon; and

[0036]  FIG. 9 is a cross-section of a liner wrapped by the apparatus of FIG. 8.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

15  [0037] A resin impregnated cured in place liner prepared in accordance with the
invention has a longitudinal reinforcing scrim so that is can be installed by the pull-in-
and-inflate method. When prepared with an integral internal impermeable layer it may be
inflated and cured with a heated fluid without the use of an inflation bladder. A liner with
inner impermeable layer and longitudinal reinforcement is prepared in continuous

20 lengths. 1t may be impregnated as it is assembled in view of the increased effort
necessary to impregnate a flattened liner having a resin absorbent material between an

inner and an outer coating using convention vacuum impregnation fechnology.

[0038]  FIG. I illustrates a flexible cured in place liner 11 of the type generally in use
today and well known in the art. Liner 11 is formed from at least one layer of a flexible
25 resin impregnable material, such as a felt layer 12 having an outer impermeable polymer
film layer 13. Felt layer 12 and outer polymer layer 13 are stitched along a seam line 14
to form a tubular liner. A compatible thermoplastic film in a form of a tape or extruded

material 16 is placed on or extruded over seam line 14 in order to ensure the



invention has a longitudinal reinforcing scrimso that is can be installed

by the pull-inand-inflate nmethod. Wen prepared with an integral internal

i nperneable layer it may be inflated and cured with a heated fluid w thout

the use of an inflation bladder. A liner with inner inperneable | ayer and

| ongi tudi nal reinforcenent is prepared in continuous 20 lengths. It may be
inpregnated as it is assenbled in view of the increased effort necessary to
inpregnate a flattened liner having a resin absorbent material between an

i nner andM@prRsaPiEEy eloardd. JsitkryerobasimeittiiBrstnateduin RIGrp rieg niatd Gnougbohinol ogy.

0038] FI G, i r - X] u i i ner f the type
Gener al 1y RercEHBRTRIE A 1l b B Sublh8R, ik BCBAE bl Bfer 17, g S’ P om
at | east abmg a symrlinef] Sgpdkitiexbdhies REniriashatubaptieg dabl the b1 & scagUel as a

felt layer, .12 hayi an.out er |nper blL.e polymer filmlayer 13. Felt layer
12 and oﬁ_f”é? oWt %qulg_%e%%%r %{’I’Ea@g"ff & d"’&%ngaﬁfééd?ﬁhleﬂ Aemed agndor m a
tubul ar kimetubufrI9ERa! U @rliBerdmpiAsiles lfl'ih@ddﬂtiﬁu&%rlﬁﬁléﬁ ié tﬁ?&%qn%r
extruded material 16 is placed on or extruded over seamIT ne 120" S der to
ensur e t FTZpABer wilhisi Juppresopremiaiies curg of the redie bimoodl methen tutltostdesiteeld i n

G j 1 hi i L. |iner. i ncl ud i
Cube of - AgHPas bREE BN S Do ARRE BB B i R0l el R0 3o b

posi t i oneglisadg pipgaient in the tube other than the |ocation of seamline 14
in outer felt layer 12. Quter felt layer 12 with polyner layer 13 is then

formed af@sey 5 Likeneroftiubybailivsayed inlfiG. Afib hpdHAREBIGNG W0 sha A’ Thik in a
continuous, length is stored in a refrigeration unit to suppress prenature

curel®f PR ale¥use m ik of Wates evprsionagdessibad gbeve: ddotvvevegt in apulbm o ng

pul l'ed i Q4 E St ' j | t qoriar 1o being,everted into

t he exi st iﬂr%get %?tggﬁc?\lemn%ggt‘%?ﬁ ﬁgdr1 t%ng? ntf(#}lé ﬂfeyéﬁ)lgwri ig?dﬁlgl g rO&gtgﬁ\ﬁinﬁr E?eé lis

i mper meabhly becuifaiatly damgemigabléfhialow F6r aaky harallingw st il @Rendbs offesMat er
ever si on aitc?descr pull in and _jnflate installation

| bed abhove.. However, .in.a
in accor é)rweph&ilﬂ%geitﬂg[éerﬁi?ebﬁ? ﬁtlsr@"dﬁat“é@ OSSR BPele | i ner need only
be suffigj 'y inperneable to allow for easy handling wet-out and
retenti oﬁjogﬁ]t red Pg})aé%fﬂnq’c“&r FratrEHE: sausrRigayers of fidt pr FRsin ipreguable ppetieriald i nt o
the exi skiapGeRbRE! FaElaybR0400F0r haf 98hatld 'ﬁégﬁt eral ers of
felt or regi_n i npr egnagl e rratleri al % 15 af?{él;?pgfesﬂiste . %@?#%éle%soidfg%nd 17
may be naeigrial, saeh ss/pollettén abiyBxipolyprapsking, abmorgrall beratedi & glasuald as
pol yeste acryl.i c_pol opyl ene, ,or, inorganic fihers such as gl ass and
car bon. %r?%nr' _rlaltcfr{}%t%?}%%%?%@_s? b@ﬁ%tﬁ%% TRt Bt Aparpra fmpramgalylp fikn 13
| nper neabi eotéd mnpgambleulger i mPregNakl @ RKRIeh? RY BE fopahyehefdn, such
as polyethyl ene or pol ypropyl ene, a vinyl polyner, such as polyviny
chl ori degolwroaylﬁ%q, Pt BY HaHemess speh ggepalyvinyl chloride, or a polyurethane as is well
20 known in the art. Any form of sewing, adhesive bonding or flame bonding, or any other
convenient means can be used to join the material into tubes. In the initial step in all
trenchless rehabilitation installations, the existing pipeline is prepared by cleaning and

videotaping.

t0041]  Referring now to FIG. 2, a longitudinally reinforced cured in place liner 21
25 prepared in accordance with the invention is shown in cross-section. Liner 21 is
constructed in similar fashion to convention liner 11, but includes an inner impermeable
layer 22 that has a thin felt or resin impregnabie layer 23 bonded thereto. Inner felt layer
23 and tmpetmeable layer 22 have been sewn along a seam 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

30 about inner thin felt layer 23 and formed into a tube by stitches 29. A longitudinal

9



20 known in the art. Any form of sew ng, adhesive bonding or flanme bondi ng,
or any other convenient neans can be used to join the material into tubes.
In the initial step in all trenehless rehabilitation installations, the

exi sting pipeline is prepared by cleaning and videotaping. [0041] Referring
nowto FIG 2, alongitudinally reinforced cured in place liner 21 25
prepared in accordance with the invention is shown in cross-section. Liner
21 is constructed in simlar fashion to convention liner 11, but includes
an i nner réinpetingagine 3Bdy etispRged drathcHadtom ohowief &litlaper 1%sFmallypregnabl e

| ayer 23 ] i ref.o. Jdnner. felt layer 23 and. i,nperneabl e | ayer 22 have
been semﬁ%{]gﬁgﬂ‘%g §1 thn% b if%lém? nig\A tbg 3%?1(?1“ K ?ts%aﬂégp 858 COREPWOEEy SYCHY h a
tape 27 appl dwed foltdiycs LB tsohRs aBGdgdBe0ub as eﬁ@E&ulﬁt@&%hd&&)dt& agrgemzc%@iéoélbout

er 23 and fornmed into a tube by stitches

i nner thinfg{t Iﬁ?/ | |

| ongi t udihEF =1 PRt b dGspgbesdapimarg detrid befp¥posed on the bottom of outer felt
| ayer 28. Finally, an outer layer or wapping 31 is formed into a tube with
an edfe $¥42132 I%’n@a’é%fﬁ‘%‘flhﬁ%ﬁshﬂ?f vy wanisyel ionetareckshty foagvert 1R8liser t hat

Gescr | bedei i RSFURAGTSERUL A o POl Sl IR A et PP e e &

manner, exisiisg notduitecbesginylitad reubirieridne ofisoem 8Biriingsipskal-hast PRgOr evert
an infl alii Q b!e. dder .after the |jner has been pulled into the exi s?i ng
condui t . (fl&ﬂ’g‘fv oifing dreielopndknbeentdhomingiohisg Wellows pul Iing-in of | onger
| engt h whi avoi ding stretch and inherent thinning of liner wall.

[ 0043] F\é\ﬁd“ﬁéye%{% é%b%a%%{ gt FRraydei impregaEd da theusupbmgares|usivgrinerunasi ng
vacuym hGeAlatigsIpateigldts 25 &l , erokdn’ S4B .ed with
e T o e 2 2 ok e PP vl ekt S o S3BRLRE

appl i ed. aThitkenaowicd dmpbimedblef tw@tibg \3 Inist hpptiegr eGhat ingda did difsbed; hiimer

havi ng a.rei [ Ci scri.mand .felt |ayers between an inner and outer

i mpr egnabrf@]eg%a$%§ _aniﬂpﬁgp Lippr g‘“ﬂ%ﬁﬁ@&%ﬂ?@&“ﬁ?&ﬁﬁ&% F”é@’ésnti’e@f"?eél ¥ IDRpIat
coat ed f ehd oasdinpragibiehaleraMUn6OPE isTHALFA kA BRI BRIIEL RI1L 8F ALOJTRI NI
with scrim 33 and 15 application of outer wapping 31. This may %e

acconpl i Eeandplam delind orpntisnowgist repragisiechprior $o ithatingt withesbrion 381 @8. 3 and

5 ressl t Qa8 Lo Lner 74 i tr HNCELGS, 2 and 7.
[ 0044] V\h%qﬂgm?tré]?ﬂt%{ E%Ir ﬁ%’?ﬁﬁé%@ zsrllgll# %?r?e lﬁﬁfs e¢ L?B’SE" B’S}et@‘fqd‘tlw H¥ and/ or
t api ng, apparadfises hidustratedeint FiGTal3l andkh oswnltimgt adEnéior 1 ted mung ifigddatedr inot her

resin i {(%(r}abl e7 20 material into tubes is suitable. For exanple, tubes
can be f 36’9 use of various glues or adhesives as well as flane

ayer 2209 E oo iRcrel i daiopd 23t Sosrcdente by F0ichar sorabiggor i ¢
ol a5 forhed 1 [y er a3 Png B R RA Bnthe 0 S SbelBAE wlrefPhicy now
to HG wategahsthiodes srsuttdiie. Auoesinpld, outes kan de fangiilbyoiscafivehcys glues

or adhesives as well as flame bonding. Tape may be applied to inner felt layer 23 and

inner impermeable layer 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 in tayer 22 during a sewing operation.

25 [0045]  Referring now to FIG. 3, a method for continuously 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

over a directional roller 39 in flat form with coated side facing roller 39 fo a tube forming

device 41,
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or resin inpregnable material with a sealed inner inperneable |ayer is
shown, A roll of coated felt 36 having a continuous length of felt 37 with
an inperneable layer 38 is fed over a directional roller 39 in flat form
with coated side facing roller 39 to a tube form ng device 41. [0046] Tube
form ng device 41 includes a tubular support franme 42 having a proximl end
42a and a distal end 42b and a filmdefornmer 40. A seam ng devi ce 43 that
may be a sewing and taping machi ne, gluing machine or flane bondi ng

- appar at ypods NOTHgErmERg deviseppaictudes & mbuk2 suffpek it fr8ie ¥ hiwingperoreabl e | ayer

38 facing roller 39 is fed in the 5 direction of an arro to t I mal
end of tafet2rapdp distal&nd 420 and %\ﬁlé?éeﬁ%tm?fs Gk seepig dsvcag% @éaét%@ry * and

wr apped DR ek hiaPE et P RIS EaTR d1adn Bodlibg RBpAdndl i9NGowmtgeam | i ne
46 vvithsggvﬁwgni on the I nsi de arfi’dﬂlfa(r;rper rreabal e Iayer#ngon t he outside. Tube
44 t hen ghass espparttfegmadf. dBsli 32 wiill impemeabletlayss 33dading pilec 88 iviedrindletam | i ne
46 tqo form an inperneabl e coated taped 1u yher 43, 00471 Taped tube
menber CHEM ¢ Sttt ?rh%sé‘tt%%ﬁff S 8‘?’#9 OFS"E)%F ggr?%én&pg?)‘fl% gf4£1 a‘gnggl]if@? % an
I nvert erdefleb@d %? @Hedthesdnsd dhappsd affung Uppsit fimane 2. sedmpdthid ubebed5 i s
then everted into tubular support frame 42 so that inperneable |ayer 38 is
now on t4eaiongiadeans ling e 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

46 to form an impermeable coated taped tube member 45.

10 [0047] Taped tube member 45 then continues to travel along tubular support frame 42
to an inverter ring 49 at the distal end of support frame 42. Taped tube 45 is then everted
into tubular support frame 42 so that impermeable layer 38 is now on the inside of tube
45 as it is withdrawn from the proximal end of tubular support frame 42 along a Ime
defined by an arrow B. At this point everted tube 45 has the structure illustrated in cross-

15  section in FIG. 4 with impermeable layer 38 on the inside and felt layer 37 on the outside.
Tube 45 is then stored for further use or may be passed directly to a resin impregnation

step and reinforcement as shown in FIG. 5 prior to final wrapping.

[0048]  FIG. 5 illustrates in schematic impregnation of a supply S1 of taped tube 45.
Here, tube 45 is pulled in a direction indicated by arrow C by a pair of rubber covered
20  pulling rollers 52 and 53 into an open top resin tower 54. Resin tower 54 is filled to a
predetermined level with a curable thermoset resin 57 to form an impregnated or wet-out
tube 55. Tube 45 passes over roller 53 and down the full height of tower 54 to a bottom
roller 59 that turns tube 45 in an upward direction to a pair of calibration roliers 61 and
62. Tower 54 is between about six to fourteen feet in height, but can be any height
25  sufficient to provide a pressure head sufficient to wet out and impregnate the outer
impregnable layer of tube 45. The height necessary to provide sufficient head to
impregnate the impregnable material is dependent on the viscosity of the resin, the

thickness of the impregnable material and the speed through the tower.

[0049] At this time, impregnated tube 55 exiting tower 54 in the direction of an arrow

30 D isready for adding the reinforcing scrim and final wrapping with an outer impermeable
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45 as it is withdrawn fromthe proximal end of tubular support franme 42
along a line defined by an arrow B. At this point everted tube 45 has the
structure illustrated in cross- 15 section in FIG 4 with inpernmeabl e |ayer
38 on the inside and felt layer 37 on the outside. Tube 45 is then stored
for further use or may be passed directly to a resin inpregnation step and
reinforcenent as shown in FIG 5 prior to final wapping. [0048]FIG 5
illustrates in schematic inpregnation of a supply 51 of taped tube 45.

Her e, tulkeatily. i Alspuhdvadin FIGa Sdidi=eeiitito fowdrdB4ciatiedrinysudplyd® Gdyweappiigl  Of

r ubber covgggg, 20 pulling_rollers 52 and 53 inho an_fpen top resin_tower
54. Resi AU SREMESHR ¢3 | Pedm YPalprbastieniriel Toetblonghding wEirasing

t her nosety i8St o fior I L el Tl 5
passes oug a1 e A e o L i MR gt W

rol | er S5%oweérgtortion piswetoldulasS . nSamm dpumkebt di # ecfficsnt tepsian paitrpasdes over

cal i bratign.roll ers 62. Tower 54 is hetween, about six.to fourteen
feet fn ﬁ%}%bﬂ?ﬁ a ?[thrgo% ﬁg% gntﬁﬁtywﬁé Fh YD fibg l#f iFOcEi'Vé’ it 2% %’116?16\9?% %O AH¢¥essur e
head suf kifett@nrtreinfore@herdURedN SnpRpAAgNALE 55 RAA 8B I76iaFPMes Pald EatbRygr  of
tube 45. The height necessary to provide sufficient head to inpregnate the
i npr egnaBl EISTESR Mdigatsdshy e aHawn® Bt deraey ot oy ign wiseping apd seqling

t hi cknes i : ' N . r.

[ 0045] At SR Cp e R e IRl L B icBRe P APARE SRR WIE SPUE: o
of an ar sewm30 tbBorinsa regghed hdre Hddiving infpermeibif ertei weppmgi i vaitid ad &dyal

wWr apping w an, out er i npernpeabl.ge | atin Al.sa sh in FIG._5

i ol 514 78 sRab e 5 b PP eRTnitich 7, “Sirnrdngeq o i whaves st Ry
station G3Uin2Gbild: SR ¥1 3Ad FRICAIbEES: Aré@iH to boreBigerABDirhsidfon dhiph&hpfor Ci ng
scrim76. Scrim76 is fed up over a tension bar or roller 77 and into

cont act ®installabion giger portion of wetout tube 55. Scrim 76 is kept at a

sufficient tension as it passes over 5 tension bar 77 prior to contact
wi t h wet [BI50] t udéinsgrappirgvasidasealing sihidak 6 sbwioitaBlF. & imchidbes forver pipe

n o a ¢ ooegne AR AR R A SRR Sl e e @

wr app$ ngttendidsealibmngl it gipe 68 andiltshd azesipfimpemerpRahhemmetigard@had S
nated tube 55 and scrim 76 to forma w apped tube 74

everted onto ig&re% A n/o6 to ma wap _
havi ng i Fpr MeRbIRecd sbeyt imrasasrisd twbe ap a5 ihis Bdge @ digedienindigatad byrown i n
Cross- segt. 10y EFF e ped.:t U L4 i paly . fnal

pul i ng %ttl)él)\gg? s&%cghg? : g: \é\gﬁiﬁ ?\g%ﬁglf)‘ gﬁél%gh@a@#{ob\}%%r?%‘sg lgg%drﬁlglfélrrgllre% truck
f or shi paenit atseriesrpfidistad @l ieorsssi-teeand[Q0BO bFialpairvat aipive nejlandosaal ¢ong

station a?sBﬁﬁrrl] s ife% cﬁrlerc.irolﬁsrsi, 9(‘)"5{ “ g?g f«%‘lz];e?rpg)%réf | Redeﬂector 71 and onto former
20 pipe 64 prior to being fed into edge sealer 65 to form film 67 into a fube 72 with an edge
seal 73 extending outwardly therefrom. Tube 72 of impermeable material moving along
former pipe 64 is pulled in a direction indicated by an arrow E to inlet end 64a of former
pipe 64 whereupon tube 72 is continuously everted into the interior of former pipe 64 and
onto impregnated tube 55 and scrim 76 and pulled in the opposite direction indicated by a
25  dashed arrow F.

[00511  Referring to FIG. 6, a cross-sectional view through sealer 65 and former pipe
64 along line 6-6 in FIG. 6 is shown. Sealer 65 forms edge seal 73 in film tube 72 as film
tube 72 passes over the outside of former pipe 64. Once tube 72 is everted, edge seal 73
is now inside wrapped wet-out tube 74 as it is pulled from outlet end 64b of forming pipe

30 68. Outer impermeable film 72 may be applied prior to or after wet-out. In the case

12



64 having an inlet end 64a and an outlet end 64b and an edge seal er 65
positioned above 15 the m d-section of forner pipe 64. Aroll 66 of a
resin inperneable filmmterial 67 that is to be wapped about i npregnated
tube 55 as it is fed in a direction indicated by an anow D into forner
pi pe 64. Resin inperneable filmmterial 67 is fed fromroll 66 about a
series of direction rollers 68a - e and pulled by a pair of drive rollers
rollers 70a - d to forner pipe 64. A

69a and G‘g%g%h.fi I m67 is fed over , ‘

def | ect or and St ¢ SFheys Biye g gecrsredysishewa dn BEFnd is &d dinetily edgbe seal er

65 to f orfanfunkM@HbIFISE. 5 URE pickidls il G408 1588l .Zé%l%ﬁggﬁg(;ﬂp. out var dl y
2 .

therefrom Tube 72 of |rrpermeaglle material noving alo pi pe 64 is
pul | ed i moasAi r emtd. enilifdiGabeddyar I o d.nlet end 64a of farmer

pi pe 64 \I;\[herzgupon t.ube172 IS co%@aﬁﬁgﬁgﬁ/{gggg{ﬁ‘gﬁpﬂﬂg@r’t‘ﬁ i ’l‘ﬁ‘@r“?"‘%arb?%f
former pitpee 8k ahpe ismregtatadr egndiced shubve Geheaily ScEd. MITHe anmsh pylkhgdpin the
opposist e :dir. Lon i.ndicated by a 25 dashed arrow F. [0051] Refthing to FIG
6, a &r oéfgll-p{s c%tzegrrﬂlnailﬁévsliag% '?‘ﬁl%%&ﬁ deseriped mpBoNEH gL Wik riowrDh a7 84 shdvemin | i ne
6-6 in FIRES. 6, bsimhemvpeiSeaie tankSwitd toBpRIEen $6&s. 73 uhd skl LML uRg 72, as
filmt ub%.72,.(§)a(§ses over the outsjde of p_f or mer pirsf)e%glges Iégh‘%nugeg 7is
evert ed, UEGPERBATOFSD] wite,agiuflss pipe Sdrhapipe dn et owit83audnd ahbudst érd §3%. pul | ed

f rom out Iretereng nﬁﬂ’p:ra‘?% ad &%&T‘ir{‘ﬁlc?ispﬁ? %&ﬁ%g t%%ﬁ{@%”@%ﬂ%ﬁ{" e film72 may be

applied prior to or after wet-out. ®Cis prior to wet
out, tub pr w. i n FILG, .3 is fed directly to tube fanning
assenbl y??q]b@l]—'l G%%E@%&;? Z]\?}l% esﬂ%eﬁg?abjfe4mﬁé’ﬁ(§\t}\ﬂs ?%%‘?8@%’-@%@’6?5&? sHfaE G 7.

[ 00529 FI ef s@ffet pipst@alimmeam allétamdaiie\vad ApRATBE BST B9, %g%g}rlgtg? )@/&Léggé!stggr

oo ubE Ehea B e A Fa + Tl caner e s st irhed il
W Th compress, on ror Fare R aRibl Ruci s P ot B Rl DS B Bl
into a s?%ff ¢t tep phrut dwlehend Sq’ig into the irstdearfdi@Bapiadian ausibsd irgnd :
Eg‘; :r encgpRueLal;s 10%%&1%3%' Qnd: ISg;b 51“1%2 efo%&p lal go?n;t)lgtel ﬁger;t :féé: %laviilgeiggrt >
15 impermeable layer 38 and outer impermeable coating 81. Tube 86 with outer coating 81
is removed from outlet end 83b of stuffer tube 83 by a pair of drive rollers 87 and 88, or
other pulling device such as tractors, in a direction of an arrow F. When an extruded tube
is used in this embodiment, there is no seam in outer impermeable coating 81. The sole
limitation of preparing tube 86 in this manner is the length of impermeable tube 81 that
20 can be placed on stuffer tube 83. It has been found that about 1,000 feet of an
impermeable tube can be compressed onto a stuffer tube of about 20 feet in length.

Longer lengths can be stored on longer stuffer tubes.

[0054]  FIG, 9 is cross-section of finished CIPP liner 86 as it exits stuffer tube 83.
Liner 86 includes inmer tubular member of resin absorbent material 37 having an
25 impermeable irmer coating 38 sealed with a tape 48 as described in connection with FIG,
3. After exiting stuffer tube 83, liner 86 includes outer tubular wrapping 81. In view of

the fact that tubular wrapping 81 is a previously exiruded tube, outer wrapping 81 does
not have any seams as liner 21 in FIG. 2 or liner 74 in FIG. 7.
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[ 0053] A supply of a flexible inperneable tube 81 is | oaded onto the outside
surface 10 of staffer pipe 83 having an inlet end 83a and an outlet end
83b. I npregnated tube 55 | eaving resin tank 53 is fed into inlet end 83a of
staffer pipe 83. As tube 55 enters inlet end 83a of stuffer pipe 83,

i npermeabl e tube 81 is pulled off the outside of stuffer pipe 83 and
everted about inlet end 83a into the inside of staffer pipe 83 to envel ope
i npregnated tube 55 as it | eaves outlet end 83b. This forns a conplete

| i ner 86 [0l ng Guea et the Sndtatjatipmeiad) keinfoayedrand 8vramebddutpereniaiep eubreEabdres6c oat i ng
81. Tube,86. wi.th outer qgaii nllg il%d S .,renoved % omoutle e_rgﬁ 83b of stuffer
tube 83 B9VREFHIT IRFCTHRIRIG 1AvET T T gerdHmerReabls WEPREE Gt sy T @V ife such
as tract ofisgallatibn dydhé aliRANES e AN, FThithasnmad i@ ded ibbe, isgused in
this enbodi nent, there is no seamin outer inperneable coating 8l. The sole
li mi tati &Atest Npr P96y thaemmtads phwhish sravmaerepratesl havein|barigfearerse. ilaper neabl e
t ube 81 t .2 : - .af | e J 4 . been,found t hat
about L, 600 Ventopoa nEERL AR I bl ek IBRERRAISE Rk (o
tube of abowtargQo fidkte e limmgdue. toLhngeeschengf himer &mpaencableriagero3s.| @iger
staffer tubes. F0054 I 9 is cross-section % finished CIPP |iner 86 as
it exitsPLPSF FEPHRNY Bgteripls By mpeT mertneadly fver 3eupiibars RelyBEaPYlnCr esi n
absor bentuigd el 1’ dodd widVdidish AR-o@RcdiRB €/l [y i§@ed with
a tape 48 gigé_descri bed in connecti oégql\?{m%ttﬁ@%@éQL;B@e%ﬁg@r&n{@itﬁge}gtu er
tube 83, cpiidiéy 86 includes outer tubular wapping 81. In view of the fact
that tubul ar wapping 81 is a previously extruded tube, outer w apping 81
doeslfot [HROE ar\s oseapsecaddly Iseae thepdisipnovil@ a Groenibnineethdd of mcFlaGng The

0055] On . i Il at i it i nf d d d.i ted
b 74 SreBhabiGebish 3 el ki e Tl SSEh e SRR iR
wWr appi ngldyérsorByBaladifg b ety Ha®@Mmgl drediad dbah@nn e whe dtdcliod Bn andhdibd &t e

nmet hod. This nethod is fully described in U S. Patent No. 4,009,063, the
cont ent s YsrlanArdmcaadloxiele cist ar slicn braiof isyeased petenidad longitughel stBnglise of

install ad Byq t APl dwrd B-ands gl ogh 1:8, . e eversi bl adder
i's not necggs%glgr%} '?gusi %Hvﬁ g)l t%ﬁelqgin f(rllielF%g l}‘g%{ﬂ% ?rhlél?eﬁ)$ g)g gfri]}g%es %fﬁsu%ﬁt%%tﬁ)ﬂly
i npethealbirgerltanethe 38ncsy typioprutdzbe éiri raain difemmidesdnabstidral sdnitagr sewers
i nper rreabl.? Ia%(er_. 38, such asoﬁ%l propyl.ene, curing can be done with steam
i nt r oduc 8§ P HtEPEIHRCEEaned o tholngri dieirsinfoiging spidi Gap bedanad |
10[ 0056] 8¢ a@annhidB-sireadh | bwSEE8RsatioRCiBerk S ROk a i d of
i ncr easi ng t he "'ongi tudi nal s?graelngtﬁ %ff g f]I exicjg'g?sés’ ﬁ?%g?e?’n%g?ygﬁkﬁlgher
havi ng i filidated palyptapetenenpdemmatiion, Azreidsind Byerpitedi Afe acrimrrhay bawbng
greater stren I warp directi on,the bottomof the |lay_.flat |iner,
o T exi pinSh e bk PR, £V e 1R, B i doBet hf Ry cpbiffionSeisrpte.
st r eyt hhigh shisgitnedd B sloalghows fiRicsped IflRg kifct ARGy | MOLBS ofecd kipers or
| iners of substantially . ‘ .
mpregnation process and circumferential expansion of the finished liner. The ease of
fabrication allows for the continuous assembly of the longitudinally reinforced liner from

plain felt supplies in a continuous manner by the apparatus disclosed.

[057]  The tube prepared in accordance with the process described in connection with
25 FIG. 3 is then readily impregnated in an open top resin tower and enveloped with the
reinforcing scrim within an impermeable wrapping as described in connection with the

apparatus shown in FIG. 5. The smooth outer surface renders the liner ready for pull-in-

and-inflate installation.

[06058] Tt will thus be seen that the objects st forth above, among those made apparent

30 from the preceding description, are efficiently attained and, since certain changes may be
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15 larger than the 8 inches typically utilized for main |lines and
conventional sanitary sewers w thout experiencing unwanted stretch of the
liner. The reinforcing scrimcan be fornmed of any high-strength

| ow el ongation fibers, such as gl ass, polyester, polyethylene, fibulated
pol ypropyl ene, nylon, carbon, Ararnid and even steel. The scrimnmay be
woven or non-woven, but preferably is woven., It can be formed of any
continuous, flexible, 20 high strength and | ow el ongation fabrics or
films, Shdiledn bﬁl@yﬁng\bthﬂ thagiovafpt@ets, ihthe idogribghpbiion, zﬁ’fdQﬁ&l&Scc&@ﬁiuct]on(s)

C|rcunfere tial an5|on of the finished liner. The ease, of %R@IC?tlon
al | ows 8% Oftﬁé"“@@H forass s EirePiitond sHPCI B Y inentien) tys PEAPIRRH | i ner

from pl I cl osed.
[ 0057] TRAe e RER LGB oD PPN a R AR RANAALY st
connect ibenntgipréied B5IFENEIvearidyot enlimigiagdis¢nge.i npregnat ed i n an open top resin
tower and envel oped with the reinforcing scrimwthin an inperneabl e

wr appi nd0asS]deslt i zﬂs:dtoihre wulerseotitha the fdilotvives éqiiparaam ugerslhhdowncover ELGf 5. The

snmoot h ter surf r ers t l.i ner, an.d- inflate

Thovall 2 BrneP GoESeRAERIs o Doy obioh SRR PR ol Fudhentbpt B pove,
anong t hege: dasteindaRiah §Mch3N £ ARkdrRe | RE@GE dhid8t Bessd fofhll HirebafRef ficiently
attai ned and, since certain changes nay be made in canying out the above
process, in the descri bed product, and in the construction(s) set forth

Wi t hout departing fromthe spirit and scope of the invention, it is
intended that all matter contained in the above description and shown in

t he acconpanying draw ng(s) shall be interpreted as illustrative and not in
alimting sense. 5[0059]It is also to be understood that the foll ow ng
clainms are intended to cover all of the generic and specific features of
the invention herein described and all statenents of the scope of the

i nvention which, as a matter of |anguage, m ght be said to fal

t her ebet ween. CLAI M5 1. A nethod of preparation of a |longitudinally
reinforced cured in place liner, conprising: providing a first
tubul ar nmenber of a resin inpregnable material (44) in lay flat condition;
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i npregnating the resin inpregnable material (44) with resin; pl aci ng
a scrim(76) having greater strength in the warp direction on at |east a
portion of one flattened surface of the inpregnated tubular nenber (55);
and placing a resin inperneable material (72) over the inpregnated
tubul ar nenber (55) with the scrin1é76) bet ween the i npregnated tubular
menber (55) and the outer inperneab rial (72). 2. The net hod of
claim1l1, wherein the scrim(76) is applied to the bottom surface of the
flattened tubul ar nenber (55). 3. The method according to any of clains
1-2, wherein the outer inperneable materi al (72) is pl aced about the first
tubular menber X onti nuously providing. a i hperneabl e materi a
(72) movi g 4 nm§ Wr@tn RiERastaro 91 %ﬁ&‘lg‘tUd’“aUé(vé@f‘TOﬁ@edt lsaredube Rpce liner,
|npernqagh§m&%ter|al (72) to envelope the inner tubular nenber (55) as the
i nner tub menber (55) noves in the opposite direction to forma w apped
t ubul ar | i newroidih anmftr$i tubslan membe griablresimamerdgabble 4dptedanld(44@iinflay diang
scrim (7 % encapsulated bet ween the tubul ar nenber (55) and the outer

i mper méab Hohaterial (72). 4. The method of claim1-3, wherein the

first tubul ampr@mhesg (lﬁl:%sutﬂ ﬁﬁpl@@lldmﬁlatérﬁpemmll@Slh ayer. S. The met hod
according to any of claims 1-4, "including the step of formng at |east one

addi ti onal tRidnimgaR seremifés) Iﬁf\’lﬂgetspateﬂ sipsnatmiatthe wagt dirdcsibn abeticattwepditinst

t ubul ar e riQle Lo at n regnable material with
resin. Ofongg &?ESSHQ?% téc81 gﬁgmf%%gﬁyngpﬂgfggﬁg -5, wherein the step
of lrmregnatplm% Becsiie Fhfermdpsle @At £ (MBSt #e iG éntawaltuﬁaﬁr PREBENGSY he
first inner tub menber through a resin bath prlor to positloning

t he sc™ifh @?@yrlr@r(’f@h@fwe@t theilmprogg afad tubudastmesmbgr (é%tsand the outpr imppesuealdei n
pl ace k+£ ( npr|5|ng a first tubular nmenber of a resin inpregnable
mat er i %5&) i‘n lay flat condition having; a reinforcing scrim

(33) havi ng Theeadtesd sf ¢leingl hwherelnhbe varim (déY €ehploat POkt bbangGudhcadf theast a
portion, of one surface of the flattened first tubular menber so as not to
i nt er f dildenga Hbylamembexdansi on of the |iner; and

3. The method according to any of claims 1-2, wherein the outer impermeable material

(72) is placed about the first tubular member by:

continuously providing a tube of impermeable material (72) moving in a first direction;
and

everting the tube of impermeable material (72) to envelope the inner tubular member
(55) as the inner tubular member (55) moves in the opposite direction to form a wrapped
tubular liner (74) with resin impregnable material (44) and reinforcing scrim (76)
encapsulated between the tubular member (55) and the outer impermeable material (72).

4. The method of claim 1-3, wherein the first tubular member (44) has an inner
impermeable layer.

5. The method according to any of claims 1-4, including the step of forming at least one
additional tubular member of resin impregnable material about the first tubular member prior
to impregnating the resin impregnable material with resin.

6. The method according to any of claims 1-5, wherein the step of impregnating the resin
impregnable material (44) includes passing the first inner tubular member through a resin
bath (54) prior to positioning the scrim (76) on the resin impregnable material {55).

7. A cured in place liner, comprising:

a first tubular member of a resin impregnable material (23) in lay flat condition having;
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an outer resin inpernmeable layer (31) disposed about the tubular menber and
scrim 8. The cured in place liner of claim7, wherein the scrim(33)

i s disposed on the bottom surface of the flattened tubular nenber (23).

9. The cured in place Iiner of claim7-8, whereln the resin inpregnable

| (23 cured in place liner
necor i ng. ¢ ot AHJobe Pl Bk’ e stihah s SR (RS ionebon

i nner i Iﬁaﬁrm&lﬁbﬁ of aji€ekurfaZd)of the flatlehed g tgwlﬁdmbxﬂbﬁl L& Adt@@fnta‘ffelglxﬂ{hm 10,
wherein the I nner inperneabl e layer (22) is bonded to the inpregna

mat er i afadf@ gypansion ofshe fgs, andred i n place liner according to any of clains

sst tch to. forma tube, 13.
'T'hélcu\rmegrslngn F%glél P]?ﬂen %glg%%? %&%? o) amr st al&qu ﬂ?ﬁ“?u}flzmemﬁ’r@}%cflﬁb out er
i nper meabl & 'ﬁhxt erredln PRIY lihe & d‘lahinm7 folidred thot@im (@HQQ dmpbgbdafﬂa ﬁg%ttﬁﬁal
(32) and vertecél] over. the tubular members to pl ace the edge seal (32)
the i nstd CBf’f’(hI‘? qttﬁ\’/‘iéjrtfléﬂlaﬁﬁ‘teé’rb@aq 3)-31) . 14. The cured in place Ilner

R S R RS S B M
wet out with resin,

10. The cured in place liner according to any of claims 7-9, wherein the tubular member
(23) has an inner impermeable layer (22).

11. The cured in place liner of claim 10, wherein the inner impermeable layer (22) is
bonded to the impregnable material (23).

12. The cured in place liner according to any of claims 7-11, wherein the tubular member
(23) is stitched to form a tube.

13. The cured in place liner according to any of claims 7-12, wherein the outer
nnpermeable material (31) is a film formed into a tube with an edge seal (32) and inverted
over the tubular members to place the edge seal (32) on the inside of the inverted material
(31).

14. The cured in place liner to any of claims 7-13, including at least one additional

tubular member (28) of resin impregnable material about the first tubular member (23).
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