CURED I N PLACE LI NER W TH EVERTED QUTER | MPERVEABLE LAYER AND METHOD OF
MANUFACTURE BACKGROUND OF THE I NVENTION 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 well known that existing conduits and pipelines, particularly
under ground pi pes, such as sanitary sewer pipes, storm sewer pipes, water
lines and gas |ines that are enployed for conducting fluids frequently
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 I |ng 15 portion of
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portion of the pipelines. Alternatively, 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 are undesirable and may result in waste of the
fluid being conveyed within the pipeline, or result in damage to the surrounding
environment and possible creation of 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 result,



pi pel i nes. These new net hods avoi d 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 the
nost successful pipeline repair or trenchless 5 rehabilitation processes
that is currently in wde use is called the Insituform(r) 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 al

i ncorporated herein by reference. [0005] In the standard practice of the
I nsi tuform Process an elongated flexible tubular 10 liner of a felt
fabric, foamor simlar resin inpregnable material with an outer
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pipeline as the liner unfolds along the length of the pipeline. The Insituform Process is
also practiced by pulling a resin impregnated liner into the conduit by a rope or cable and
using a separate fluid impermeable inflation bladder or tube that is everted within the
liner to cause the liner to cure against the inner wall of the existing pipeline. Such resin
20  impregnated liners are generally referred to as "cured-in-place-pipes" or "CIPP liners"

and the installation is referred to a CIPP installation,

[0006]  Conventional cured in place flexible tubular liners for both the eversion and
pull-in-and-inflate 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 limer 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



initiated by introduction of hot curing fluid, such as water into the
everted liner through a recirculation hose attached to the end of the
everting liner. The resin inpregnated into the inpregnable naterial then
cures to forma hard, tight fitting rigid pipe lining wwthin the existing
pi peline. The new |iner effectively seals any cracks and repairs any pipe
section 5 or pipe joint deterioration in order to prevent further |eakage
either into or out of the existing pipeline. The cured resin al so serves
to strengthen the existing pipeline wall so as to provide added structural
support for the surroundi ng environnent. [0007] When tubular cured in place
liners are installed by the pull-in-and-inflate nethod, the liner is
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' the water pressure causes the inflation bladder to push out of the horizental portion of the
elbow and cause the collapsed liner to expand against the interior surface of the existing
conduit. The eversion of the inflation bladder continues until the bladder reaches and
20 extends into the downstream manhole or second access point. At this time the liner
pressed against the interior surface of the existing conduit is allow to cure. Cure is
initiated by introduction of hot curing water introduced into the inflation bladder in much

the same manner as the recirculation line tied to the end of the everting 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.



[ 0009] Regardl ess of howthe liner is to be installed a curable
thernosetting resinis inpregnated into the resin absorbent |ayers of a
liner by a process referred to as "wet- out."” The wet-out process generally
involves injecting resin into resin absorbent |ayers through an end or an
opening formed in the outer inperneable film drawing a vacuum5 and
passing the inpregnated liner through nip rollers as is well known in the
lining art. A wde variety of resins may be used, such as polyester, vinyl
esters, epoxy resins and the 1like, which may be nodified as desired. It is
preferable to utilize a resin which is relatively stable at room
tenperature, but which cures readily when heated with air, steam or hot
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[0011]  Recent efforts have been made to modify the pull-in and inflate method to
utilize air to cvert a bladder into the pulled-in finer from a proximal access point. When
the everting bladder reaches the distal access point, stearm 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
steam 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 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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4 pulled-in liner. The di sadvantages here involves the difficulty faced
when trying to inpregnate the resin inpregnable material disposed between
the inner and outer inperneable coatings. The outer coating renains
essential for handling the inpregnated I|iner and to allow the liner to be
pulled into the existing conduit and the inner coating is 5 desired to al
for curing with the steam [0013] Notw thstandi ng recent inprovenents in
both the eversion and pull-in and inflate trenchless rehabilitation

met hods, both processes are | abor intensive, require an eversion step and
suffer fromthe increased costs associated with this. Accordingly, it is
desirable to provide a |liner manufactured with inner and outer i nperneable
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[ 0015] Accordingly, it i AU ARY QF Tj uNhI®kn to provide an inproved

met hod of ed-1 n-pl ace rehabl[ltatlon of eX|st|ng pi pel i nes.
[001'715 Generally speakimg, 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 thermosetting rtesin and wrapped with an outer resin
impermeable coating and sealed. An outer impermeable coating or wrappings is applied

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.



5 [0016] Anot her object of the invention is to provide an inproved |iner
for cured in place rehabilitation of an existing pipeline. [0017] A
further object of the invention is to provide an inproved liner of resin
i npregnabl e material having an inner inperneable |ayer and an outer
i npermeabl e layer 5 that has been everted over the resin inpregnable inner
tube suitable for trenchless rehabilitation of existing pipelines. [0018]
Yet anot her object of the invention is to provide an inproved nethod of
continuously manufacturing a resin inpregnated cured in place |Iiner having
an everted outer inperneable layer. 10 [0019] Yet a further object of the
invention is to provide a nethod of manufacturing a resin inpregnated
cured in pl d@@l@]l neﬁmdﬁwwolbgact ofighe janhtiontieko pfmﬁfefmﬁbxhéﬂo‘bé@YﬁE@ fhoEurpdkd - 1N
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[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 relation of one or
more of such steps with respect to each of the others, the apparatuses embodying features of
construction, combinations 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

20 invention will be indicated in the ¢laims.

BRIEF DESCRIPTION QF 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 a length of a typicatl 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;
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accordance with the invention; [0025] FIG 3 is a schematic view of the
apparatus used for preparing the inner portion 5 of 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; [0026]
FIG 4 is a cross-sectional view showi 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; 10 [0027] FIG 5 is a schematic in

el evation show ng resin inpregnation of the tubular mnenber of FIG 4 for
preparing an inpregnated CIPP liner in accordance wth the invention;
[0028] FIG 6 is a schematic in elevation show ng sealing and wapping the
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along line 7-7; [0030] FIG 8 is a cross-section of the |iner prepared by
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pul I -i n-and-igfl‘ate met hod and inflated and cured with a heated fluid
wi t hout t W& U8¥50f an inflation bladder. The inpregnated liner with inner

i nper nrabl ol r layer_ is continuously prepared in desired |lengths. It
may bd0; m&&%?g} ot §40ad P ECTHEBIPEHOR ShViER T6Fn S RBRMOB AT dte BNEY

necessary nicntichBf BN 1S ;ﬁeﬁah% grﬁ edrlaRECIPRYh A9 adofliah &S B ARSREDER

mat eri al between an i nnér "an ut'er coating using convention vacuum

i mpr egnat kqupgh eCc gl 8% schdd3il LSl : I.S. necessary
evi denced[by ?he pr ocels'sscs ugglesu;tl%-1 beﬁ&gh%ﬁ@ﬁﬁ@?&hﬁé E@J&rrapﬁmg?he impreghated
tubular member exiting the resin bath in FIG. 5 with an outer coating with an edge seal

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

15 [0029]  FIG. 7 is a cross-sectional view of the edge sealer in the sealing and wrapping

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 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 s a cross-section of a liner 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 puli-in-and-inflate method and inflated and cured with a heated fluid
without the use of an inflation bladder. The impregnated liner with inner impermeable
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
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Patent No. 6,270,289. Here, above ground a calibration hose is inverted
into a flat-lying 5 inpregnated |lining hose, or an inpregnated |ining hose
is inverted into a tubular filmusing conpressed air. In this case, the

| ength of the |lining hose approximates the I ength of the underground
conduit to be lined. The inversion of one tube inside the other requires
an unobstructed I ength equal to the length of the |longest layer. If the two
| ayers had not been previously inpregnated, it would be necessary to
inject resin between the 10 | ayers on both sides of the lay flat tubes in
order to provide adequate inpregnation. This is a difficult and
inefficient way to inpregnate lining tubes. Thus, not only is the length
restrictedsa rbyit abb@ertth@alerAr BgR@EA QA ihSereXdd eRuver Udafih€ Wstng {&RIonFI G |
illustrates a flexible cured in place liner 1 1 of the type generally in
use today"aSHUMWEPTCERHMINTEFNOIA8E. art. Liner 11 is fornmed fromat |east one
| ayer of a flexible 15 resin inpregnable material, such as a felt |ayer 12
havi ng an 0988 i Aveinaseased effert yoaecessannevidoneed B theFerotesk ayegeste® imbidS.out er
pol ymer | r ht li.ne .14 .to forma tybul ar

har | A et BE90RED TR Bb R FoM s BMbrk B eds s G Al

mat eri & l@pregnpled dednhose; oext rivgegnarvd tinggalosk iif envkéted Mnterdebulke f@AsUr e

the inperneabilit %.Ii er . 11. | ﬁhe entb dinment illustrated in FIG |
and used t%?%%%lss a?-h?%tfa%%aéﬁ tg‘?'%lﬁfh?ifﬁ%}mlfz hopg prRRIERIMBEES ithinispgthube of
a second fal fhe haMergrouhdador@uistth tiehgithd. ARG RrS&ATF lohPqudS LRAR tthEQJ?ﬁ? at a

point in the tube other than the | ocation of seamline 14 1n outer felt
| ayer 12. TERMHIES ap enpbatgied lamthvequal feothy heeeth efitbe labgedtdaytehelf theotwethyarsound

i nner tub r r . t; opols i liner. 11 in cont i nuous | ength
is stor edLHiaﬁ nglt g?@f I?Ii%glg}i a i}ohr L‘T’ﬁ?‘ £ g? g%}soﬁfép FY Y tﬁ?eg?ﬁﬁfﬂeb%we?%gwr esin.
Li ner 101 ilsyarhembathisides oatidtdsy flectuBS iherdk o picvele dejng: pulrk@diibmnt Ohishe

exi sting pi gglgj ne; .9 .ii cut prior to being everted into the existing

pi pel i ne. '] BOZEFY EF“?\%W flcfer pvay g ipprsgnate [1ing tabesd Thes.magonly is 4hq lgpethneabl e

to water aegri@itd, bullilb®theWhbtegBhl Vs Bfentdly éi@ﬁ&h{. or water eversion as
descri bed above. However, ina pull in and inflate installation in

accor-dancqmsl[] h the. i @N@%ie@@’ﬂ&:&ﬁ% QMIF@En g198d inﬁg Aﬁﬁfﬁgee%% %r@z';q[réﬁtﬁlq us8 only

be sufficiently inpernmeable to allow for ‘easy e I on of

resin and @48y 458 exedinnopaniagbe ed Lirer 11 feformsd frbni & gast bedlalyat of 4 fexilgxi sti ng

PiegieLil?ﬁbgésgxg%rggpﬁ%%egﬁ?tgﬁﬁl, ls&cr}]lears a .eﬂrfa%:[ele Vi ha\?i(raré/ %1r1 ('fl)lutelrii Sérﬁaegglefp%{ytme?r
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
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. Outer 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 11 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 pipeline.

[0036]  Liner 11 of the type illustrated in FIG. 1 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



may be used. Felt layers 12 and 17 may be natural or synthetic flexible
resin absorbable 5 material, such as polyester, acrylic polypropyl ene, or
i norganic fibers such as glass and carbon. Alternatively, the resin
absorbent material nmay be a foam Inperneable film 13 may be a pol yol efin,
such as pol yet hyl ene or pol ypropyl ene, a vinyl polynmer, such as polyvinyl
chloride, or a polyurethane as is well known in the art. Any form of

sewi ng, adhesive bonding or flane bonding, or any other conveni ent neans
can be used to join 10 the material into tubes. In the initial step in al
trenchless rehabilitation installations, the existing pipeline is prepared
by cl eaning and vi deotaping. [0038] Referring nowto FIG 2, a cured in

pl ace |inesnigbeRLERANEY itnPerBRERIE dRREEY Wrtddsy bR YUENtdi8Rich SRR
cross-section. Liner 21 simlar to convention linéer 11, but includes an

i nner i mpePifBaBdampgpte tholmer hatt inpiled inthithe dxéfting gipetinsi n i npr egnabl e | ayer
23 15 bonded thereto. Inner felt layer 23 has been sewn al ong the

| ongi t udi nB038dgeEor largephingradiametarm bdvarl hyetsyofdelt owrsin gojrtghtls B@emaid
sealed wt . i ti.tches ,26. _ogter. felt |ayer. 28 is
or apped. aoiry o BRE, Ho RN PE oL SL PR S & e B0 o eR5BHEhIEt ches

29. Fi rfal | watedal, euthess godyester,ieryMcapidiptgpydénel Sr frofgmek fibdrd sach alodadidnld an
edge seal 32 and conti ug]usly everted over outer felt |layer 28 so that an
edge seal %99s AlFraativalys iheaedn absoant patesial map Be Ademn e [npgaratde iy 1di | | be
descri bed gy gor: 186, Rk QWaol UL L Iner i hi s
manner, it ;ﬁ'bé _ngﬁxﬂg(%:essary topg\y%&?ﬁ?kgﬁﬁo%?&ﬂy%h %Jrﬁ%% toylnl%g’t ?docﬁ atgr
evert an ifvlyanylchlasidaderer pelfytthanhes is well khawn beédwr goul Aed fomt of scweng,

exi sting i . ignificant savings in | abor cost the ti.ne of
Chst al | ot (et bonkitior BALLLARER orSBY BHE pye-TRE et il biF bR
f 1 ui d 19uchhasastriehintd mbenf Inathe sl gy @ ASrdrdBleseRhibililaflos ushile@se, k! t he

heated fluids are j.ntroduced . .into the |iner below grade |evel to provide a
saf er wor lé’xbgﬂ{)gP{?ﬁh%ksPl‘f[P@t%d]Y eaning agg didsobgingnd 28 may be i npregnated in
t he usual ner using vacuum__ Alternatively, felt layers 23 and 28 are
first inpregitat edSAFTiREmeY ta FAGG2 i netriechin rdaacdmer P hrpesprisdiih ecdoadaaee Bithi s
applied. B san@hfls 4ol LGl tlnd: T GEAAL LNGoR DL S Sl er
having felt |ayers between an I nner and outer | npregnable Payer. n U S.
Pat ent No.includeg@g 0838 imBerineabiedalyep 20 plos éds b Mhie dtlt ngresesinpréghablodafees | ayer

™ 100 1920 Bofiged SELL LR 1 APRORL Fechishin aftnand |ghSHRe HORTo iR &
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 about inner thin felt layer 23 and formed into a tube by
stitches 29. Finally, an outer layer or wrapping 31 is formed into a tube with an edge seal
32 and continuously everted over outer felt 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 to evert the liner
during installation or evert an inflation bladder after 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 & 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 vacuum,
Altematively, felt layers 23 and 28 are first impregnated with resin and then an outer

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



pat chi ng needl e holes in the outer coating. The vacuum i npregnati on process
taught in 5 U S Patent No. 4,366,012 would not be suitable unless the
vacuumis drawn on both sides as the inner coating is a barrier to resin
flowin aliner with inner and outer coating. 1In order to overcone the

i npregnation 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 acconplished by the nethod
using the apparatuses 10 illustrated in FIGS. 3, 5, and 6 resulting in a
liner 74 as illustrated in FIG 8. [0041] Wile felt layers 23 and 28 are
formed into tubes by stitching and/or taping, any of the conventionally

known net hies hmmgffafm@g bE@letn @ iBlh@fd Gi8&; fplrdgﬂﬁlﬂglf@l@} eln Bt Phtb@INd. Nt O
tubes is s |6§g For exanple, tubes can be formed by use of various glues
or adhesi v&805E863,Eric Weod mraﬁ%se%h@ﬁtwg restajetherRyt Ioeer aispiingedleoinkarted into

et bl esld 2% i ae M0, AICSLNE SR OLGPt g !

of polyneric material in order to es o
mat eri al apfdchitgendedlecwlésoinrtbe odter cowing. %wvragmmpﬁﬁate@mmn dr6@42{auefier ri ng

t | , h th, of tub
rosi niprasnartal Rt aroaP2 S REC aliibfren s dBe Aasen & Pageron §ot§ﬁ2m
A roll of sidwakelt ihsdricodlndia\i bagrick 16 dtd NSV WS 'hﬁél%f@h Afnef 8ld odd é@aﬁ

i nper neabl e Ig%er 38 is fed 20 over a directional roller 39 in fl orm
wi th coat ¢8 %iddo PEErge Helimpreesatiqnydificultise. lfr@rﬁirtﬂgmamefwtwdzfmm [BIBIMSS] Tube

formng d r r avi.n I’OXI

end 425 and g ont ot A ena R M AR eHRBEE, R PR R ol
that may bwtes Wsiemnggﬂanahtsapam@c rmcdampﬂshecglbylthg makdd neingrthd bpgmeatbesdi ng
appar afus bove sup ort 42, Felt 37 wth inperneable

I ayerqg)S fé‘(’sl:sitrggelér ??%5%3 grd Gf‘&?l P}gt“k?elm ns?@%’t”i”é‘ﬁat%q i srow A to the

pr oxi mal f g.device 41 where it is deflected by def |l ect or
40 and wr 28%13 \gﬁﬁ%l f‘gﬂgﬁﬂg@ A o farmpdsiainules by slitghingsad/ondepingeng a
seam | i ne a46 d@lth@ chBlehtiShlI9 ko hl@ﬁtb&’sefcﬁ‘rfgrthﬂg%mmtﬁerl I%Mﬁr Z\é? 2 ofibl

out side. Tube 44 then passes a taping device 47 where a tap IS p%aced
over seamMaierél ingp tupws fsosvitablem &ar ﬁweﬂmd:@@amb@fmcd@pede bﬁb&ndmelghes 45,

10 [0044] ve bul ar .su f,rame 42
to an i nvg%rt%l glfeSﬁ/réls %?leé%gtﬂ 5@93& s{gﬁa‘{g enrg16 )6%8 "*8;{8?’9“?11%5%&3%%?6& t ube
45 i s Iﬁheﬁf»léwemp@dng At edbesvel saip 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 continuously forming a length of a tube
or restn impregnable material with a sealed inner impermeable layer is shovwn. 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 arrow A to the proximal end of tube forming device 41 where it is
deflected by deflector 40 and wrapped around support frame 42 and seamed 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 impermeable coated taped tube member 45,
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support frame 42 so that inperneable layer 38 is now on the inside of tube
45 as it is wthdrawn fromthe proxi mal end 42a of tubul ar support frane
42 along a line defined by 5 an arrow B. At this point everted tube 45 has
the structure illustrated in cross-sectionin FIG 4 with inperneable

| 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 as shown in FIG 5 prior to final wapping. [0045] FIG 5 illustrates
in schematic inpregnation of a supply 51 of taped tube 45. 10 Here, tube
45 is pulled in arrow direction C by or through a pair of rubber covered
pulling rollers 52 into an open top resin tank 53 filled to a

predet er ni [(8d4] evElbeni4 thed comlrabs @ iR RIFBS albule Siphopdrihe DM Rverter
i npregnated or_ wet-out tube 55. Tube 45 passes between a first and second

set of conpR®dd 'f“o%di_?té\ TErgbnf seppgrigianarf- af e dibg 46iis den dradinteriautiol | er
58 10 turngiube fwnd & & QY '(i)rﬁ}gé?ﬁm@gblg'ie%{%f: 3399 nt?xgg)gath%%%ﬁ)&dofdt'uﬁg k1,908l

[
roller 59 to turn tube 15t vertic rrecti soni ¢ wave™ generat or
61 may be Withdrawedrormtheipeeximal aud 42a ofi tldiutar euppottdrsecendonpafinedsind byol | er s

57. Sond ¢ e or 61 inpr S e inpregnation of, resin 54 into
felt | ?yer a??%‘g%rt‘]u%gﬁl}f’é)%i} E%VgR?fgé'g%ég Eﬁ? hgpgsﬁ UptEe ’huftéﬁtu‘f@ @@'O%&fsﬁ‘étioniﬂﬁangi ng
di recti on Bighutwisiengiemeiblerlaasadn thelidgde B9 felk MPECON 88 Jubhe SRIpBigLH

resin passes, between a pair of pneumatic calibration rollers 62. At this
time, tubeS3Ben fiensdda Brdenpse ofy By e passed Mitgptipisi h gesandnmegiating stepasi on
shown genefglhYn gﬁ;,@gmgdgt(g hﬁal%ﬁ%ﬁé@on of arrow D. [0046] Fil m wrapping

and sealing station 63 shown in 6 includes a forner pipe 64 having an

i nlet d ) | )Si i b
the i . sdagan or T or s Htes AR R Pl BRP oR R, 7 e 1
mat er il @¥ereHabe £bisipalledinerow dippedn &isudr thivppiegpait efribbliecobbrefl pdlinpt 0

former pipe, 64..,Resin inperneable fjl terial 67 is fed fromroll 66
about a séPl @8 58%“5&‘. PefRANP FHITH ANk %%ghéﬁa 0 aRErdpGread pevel withaa purabledr i ve
rollers 69Rerdiddet@n 85 td foriM 8 frpsech8@d OV Rbt-b@! . Be QLB 4 PI PE
64. A def]ectaor 71 at outlet lr(;lllr:ljd E’é4b of f%rﬁe%%?peﬂgf 43%%%?% fi Illrinam

about f or FBFt K secEd sehef impressisniratiert 84 anAtd andgrrusdal fast Etctiondl goliarf i | m
Tbe 72 of et et e AR B ef s SE Rl e LR MR e
in a dfredeponrrticaldlicatied dyorn vare gendmttios i megbe anidzed4a lied of o iARddBoRe 64
to second compression rollers 57. Sonic wave generator 61 improves the impregnation of
resin 54 into felt layer 37 of tube 45 as it passes through resin tank 53. After changing
direction about second directional roller 59, impregnated tube 55 with resin passes
between a pair of pneumatic calibration rollers 62. At this time, tube 55 then enters

20 through a {ilm wrapping and sealing station 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 64b and an edge sealer 65 posifioned 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 68a - ¢ and pulled by
a 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 04
prior to being fed into edge sealer 65 to form film 67 into a tube 72 with an cdge seal 73

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

11



wher eupon tube 72 is continuously everted into the interior of forner pipe
64 and onto inpregnated tube 55 and pulled in the opposite direction

i ndi cated by a dashed arrow F. [0047] At this tine inpregnated tube 55
exiting open resin bath 54 is fed in the 5 direction of arrow D into inlet
end 64a of former pipe 64 and is envel oped by everting filmtube 72. As
filmtube 72 is everted, edge seal 73 is displaced to the inside of tube 72
so that edge seal 73 is disposed between inpregnated tube 55 and filmtube
72. A wapped wet-out CIPP liner 74 including wet-out tube 55 and everted
filmtube 72 is pulled out outlet end 64b of fornmer pipe 64 by a pair of
drive rollers 79 and 81. 10 Alternatively, liner 74 may be wi thdrawn by a
pair of treipe6f ss piiled indn direstioo omlientat bpei trroaMdofigier ¢ @argfisringepaesd truck

f t d s tallati t [ 00481 Ref to FIG
70" o o 0o MGRETBIAPS 7F i EHPBUY EiRscoealiss skl IpgRPe b BB OWoal ong

line 7-7 iimprédnated tinse sSduliEOBRLS 8 Rlie §§e5t1%ﬁ %1&1@&%}5@@&%@&& fi I mtube

72 as filmtube 72 passes over the outside former pi'pe 64. Once tube 72
is evertedpodB edge t§edme’ Bnjrd @a&t%'ﬁem a s
pull ed from oﬁt | et end me oPbr gl?1or mung pi (E)e I%DBE%J}P%H ?Hrr%egrfre%gg{dgmfl m 72

may be Sapplifestonef a OW(D di‘rto afleteendnita ofubrmempipe ié acdseemtedped iy eveitmgpr i or

For m ng_ acuzhiipe 785 ABKREMESAT ORITeL st Bl pisBac ot FRvkPsab®aec:  on
in FIG 8o @6t 5@4&]&11 Refierdispogdnossvien Rhiec@tanuakt sy nat inve @ppapatys for

wWr appi hg an out abl e tube 81 about inpregnated tube 55 is shown
general [y ‘4&P %‘éie Wﬁe‘?ué (&'ijggh@g 74 iapudeg Wyrong beedd anl evrsted it HRAMErisas

descri bed ﬁuﬂe@%ﬂ%ﬂbtoaqdf%ﬁlh IMeforBHL plNdy @gn dlpgléﬁlﬁam% il d bﬁe fguPe 55 i's

fed into a stuffer pe 83 havi n% an |nI et nd an out end 83b.
Ref er dfce Aiamitirly, aeru%*iemay he mi drﬁvrablea@pmquexdctom ordedtivoatonebementts 25

here. [0030% 4 X t ube s .l oaded onto the
out si de sur%acet%%?h;éte%}?damjclk%r S?%rﬁg%g%f éfm%‘ﬂ]t ?%?'b’f“t@ﬁ%mé‘?éteand an out| et
end 83b. gn IeaV|n resin tank 53 is fed into |nlet end
83a of st &Wgﬁ plaﬁpcggrggg Q%E%Jbé‘ B85S ftéc?né‘l kel rou&’ﬁ&d%‘%%ﬁagf O 2l ffiMSBi pe
83, i nper pimbidealbnhencBL7iis FRBIld dholh, Ehg &uﬁeﬁsﬂ?orms ea%yiéaﬁva B Rﬁ‘n BBe 12
and evertg abqu nlet end 83a into the inside of stu pipe 83 to
envel ope i éﬁﬂ’a fuBg 72 passes over the outside of former pipe 64. Once tube 72 is ever‘{ed
15 edge seal 73 is now inside wrapped wet-out tube 74 as it is pulled from outlet end 64b of

forming pipe 64. Outer impermeable 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 provides liner 74 shown in cross-section in

FIG. 8.

20 [0049]  Referring now to FIG. 9 an alternative apparatus for wrapping an outer
impermeable 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 &3 having an inlet end 83a and an

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

[0050] A supply of a flexible impermeable tube 81 is loaded onto 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 83a of stuffer pipe 83. As tube 55 enters inlet
end 83a of stuffer pipe 83, impermeable tube 81 is pulied off the outside of stuffer pipe 83

12



tube 55 as it |leaves outlet end 83b. This forns a conplete |liner 86 having
i nner 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 device such as tractors
or a conveyor, in a direction of an arrow F'. When an extruded tube is
used in this enbodinent, there is no scamin outer inperneable coating 81.
The sole limtation of preparing tube 86 in this manner is the | ength of

i nper neabl e 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 conpressed onto
a stuffer tube of about 20 feet 10 in length. Longer |engths can be stored
on | onger #Wuvpded @‘Supbémlet [c00817 ink (e idddd of stuffs ikt toenveddpd impecgr@fdas it

exits stuf u Lin 86,i i nner tubula e, r of resin
absor bent ﬁﬁﬁ% 55'5’ lt3 aﬁcgv?‘ﬁ%t &4 2ﬁ*ﬁer iﬁﬁbfoémﬁ ﬁné?mﬁlﬁﬁt é@%‘é‘@&l‘@’d@rw th a
tape 48 as;mjﬁﬂﬁdsab&eldydrmSC@ﬂftﬁﬁdrh&ﬁermdaﬂleEbﬁmg‘lﬁ1 Af&b%rssewzﬁ bi@r 8ddshk &y tube
83, liner 86 |ncI udes outer tubular wa In view of the fact that

tubul ar wridSENApd fEprg Quiies cad §Peof étugprngﬁﬁﬁ d@cﬁa@rub’eirweu@l@(rsWa@ﬁ&g)ral
does nat hAN& ANMSRITE sAsh hﬁttac@%@%?ﬁ og*pegt égg ({Dgaﬂp EOO%e Once

at the installation site, regn aV|ng|Hner
i nper meablaa ¢xdpded 3®eamw90¢tlenhls rqnémﬁnraé:ﬂtethweammmgeam m)buﬁxl itngerir@ably f or
install ati by t pull-in-and-i.nflate nethod.. This nethod is fully
descri bed TR & gﬁl oTe gaBE f Gberabies. ’“ﬂeehgg dofbis vaingt Swecknelh el

i ncor por ahﬁﬂeﬂlﬁaeleﬁuwm’ efaEQNEEpladdd dhRuBASELOR3. [tr}ﬁg %Eérﬁfe‘uﬁ@ Y abAR
pull-in-a d |2trlate nmet hod, a separate eversion bla IS not necessary

to infl atédQ4destigfap lﬁa%rrl%e@bkr’f@wp%éé@wmmsscidmm@ alsmﬁ®r tbalof ebduy8rfeds, ~ By
proper Oseh@ﬁatn'g&n Loﬂg%ﬁgggén%ln%e sfred &pﬁ)rn&%@ugf‘en%?bbl e layer 38, such as

pol ypropyl ene,” I nfl curing can With steamintroduced into

| i ner 74 ?g%ﬁ§ ong§. !{@15%9&3'8 LA dlhﬁzeﬁsf)easx ex1§$tuéé55u%0§gv2m é%go?fi‘g Lhe

processes appar at uses  descrl bed Rerein pr % to
prepar e aigur dduian npimice of ienrabbabemgndsaidd 37 hneng an theuinesbl RRF RRRL e

| ayers. ub m.n nd eversion apparatus as illustrated in FIG 3
readily pr%\fl ag%%wgﬁﬁ’ﬁf%o@ as gles ‘{b iy 0opeion ey FiSh At iAdier sxiting stuffeniubped
t ube Wit hg8aytiidngs nigeaiek %uie@ﬁ%la@ﬂ/rﬁﬂ}ﬁ‘n% ol ﬁlleWaI/ of?h% f%él%&:%]ﬁ%@'mgﬁ nQut er
felt Iayer8 Additional |ayers of uncoated felt be wrapped ab

is a previously extruded tube, outer wrapping 81 docs not have any seams as in

connection with FIGS. 6 and 8.

[0052]  Once at the installation sitc, wrapped impregnated tube 74 or 86 having inner
tmpermeable layer 38 and outer impermeable wrapping 72 or 81 is ready for installation
by the puli-in-and-inflate method. This method is fully described in U.S. Patent No.
20 4,009,063, the contents of which are incorporated herein by reference. In the case of
installation by the pull-in-and-inflate methad, a separate eversion bladder is not necessary
to inflate the liner due to the presence of inner 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,

[0053]  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 illustrated in FIG. 3 readily provides a method to

prepare the inner portien of the finished tube with an impermeable layer on the inside of
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the fornmed inner tube if desired. [0054] An inner tubular menber for a CIPP
| iner 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 inperneable wapping as described in connection with

t he apparatus shown in FIG 6 or in FIG 9. By continuously formng an
outer wapping wiwth an edge seal and continuously everting the sealed film
tube about a wet- out tube, the seal is inverted provided a wapped wet - out
tube with a snooth outer surface ready for pull-in-and-inflate
installation. Simlarly, by everting a tube over the inner tube, 10 a
snooth outer surface is also presented to the conduit to be lined. [0055]

It will thos thie sden dubatfelt Rgeo i &EfichabBleik OF Whccakavelt naFRAvhRRIaLERde
apparent fromthe precedlng description, are efficiently attained and,
since cert g0 nges ﬂﬁv $fsiredrade in carrying out the above process, in

t he descrlfedﬁfroduct and in the construction(s) set forth w thout
departing 40 thé“§5ﬂ¢]@b@ﬁﬁﬂ§6$@%ﬁﬁTaﬁ%@PﬂMV@nWP@ndlnwcwydmw@ewﬁedmthat
all 15 mat escCr sho

acconpanyl%lg)E g@%ﬁ%‘?9“bﬂ“%9§“€§9¥§?§r§§% %rg@ﬂVPFﬁgﬁpé??& aaﬁathP in a
limting s@nmetﬁnl{ @0 6hvel¢ped swialhis ant impeemendite wvedppa ihadsciibel frobdrvétna

cl ai s are,_| nded to over th enerjc and speC|f|c features of
the invent} bﬂ ‘ﬁeF%?aﬁat&Se LL%E &F in S:llgt ane‘%i.x SORYMuopH¥ feEpine 4 outtie

i nventi on whipgfhe vaish @ H@getééﬁl 8 d@ﬂg@m% eu&tgﬁtm@@caﬁ@d @hrh Qtietdtout £Yet-
t her ebet ween. 14 CLAIMS WHAT IS CLAI ME of preparation of

a cured i rP%It‘élél?ethlcls% 1S Egfadger awd@%wme@w@ut tulmowheamloetlmmmmg“acc
cConpri si NGe,, lé‘% a4 n'ﬂ%l%tmsttéipa“ /I siih: F‘?@bt@?f \fe%%%f??tg gg?leth{%ﬁ% §?’ and

resin i npregrabl materi a rovi d ng A
evertilig tﬂl”ﬁemz(llﬂbeutezfsurfarp@rsmmt}:lrmcnﬁﬂwthalcoﬁd)nﬁl\hellmp@. the tubul ar rrenber
as the outer layer by passing the outer layer in the opposite direction to

forma w dppeEd tiuball druslbe Resm tWittthe bhjecto ket €6rti ARFENBARIEhbRWBAde apparent
encapsula%;qg the resin |nP ?

the preceding descr ptlon 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 intended that all

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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material. 2. The nmethod of claim1, further including the steps of
providing at | east one additional |length of resin inpregnable material;
feeding the additional resin inpregnable nmaterial about the first tubul ar
menber; joining the additional resin inpregnable material into a tube about
the first tubular nenber prior to everting the tube of inperneable
material. 3. The nmethod of claim1, including the step of inpregnating the
resin inpregnable material by passing the tubular nenber through a resin
bath. 4. The nethod of claiml, wherein the tube of inperneable material is
formed by joining the planar edges of the filmprior to everting the tube
over the first tubular nenber. 5. The nmethod of claim4, wherein the edges
are seal ed by heat and pressure. 6. Tgeamaghod of claim 1, including the
step of providing the tube of inperneable material in the formof a supply
of a tubular nepaesTos R ATHMHEHD K pi pe having an inlet end and an outl et
end; passing the_ tubular menber of resin inpregnating material into the
inlet end of thé forfimRihgs plepreparatian ofge eted duplere tinmdaving ampeverredibiter

materi al abgut.tRent Uoeef I.,.1 Mpregnable as it passes into the
proxi mal end %ﬁ tﬁ% For1 H@ngﬁkgﬁ'and 15 renoving the wapped tubul ar

member as it exits theodilspalfirertdbwdbr mbeberfod ey ot RGer of.a &L iMBle 1of
claim1l, in% diaﬂg the step of inpregnating the first tubular nenber of
resin i nprefiiati®ig material prior to everting the outer tube over the first

tubul ar nmenmber. 8. TheowBhBaduld ofGhPeMdplel RabiM By the step of _
i npregnating the first tubular nenber of resin Inpregnating material prior

to everting the outercVeiiing tey/ibe ohémpermetble makauiahto erewivee thtublaneember of

prepar ati on, O a6 rlz%gr 'b? pmsﬂﬁgeth%ioﬂ%@ 1i‘>%¥§n”§1e%9pésri‘t%e rec?tlioni {Btm a wrapped
tubular liner with the outer impermeable layer encapsulating the resin iﬁpz'egnable
material.

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

providing at least one additional length of resin impregnable material;

feeding the additional resin impregnable material about the first tubular
member;

joining the additional resin impregnable material into a tube about the first
tubular member prior to everting the tube of impermeable material.

3. The method of claim 1, including the step of impregnating the resin
impregnable material by passing the tubular member throu gh a resin bath.

4. The method of claim 1, wherein the tube of impermeable material is
formed by joining the planar edges of the film prior to everting the tube over the first
tubular member.

5. The method of claim 4, wherein the edges are sealed by heat and pressure.

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

providing the tube of impermeable material in the form of a supply of a
tubular member on a forming pipe having an inlet end and an outlet end;

passing the tubular member of resin impregnating material into the inlet
end of the forming pipe;

everting the outer tube of impermeable material about the tube of resin

impregnable as it passes into the proximal end of the forming pipe,; and



i nperneabl e | ayer and an everted outer inperneable |ayer, conprising:
providing a first seal ed tubular nmenber having an integral inner

i nperneabl e | ayer; formng an outer inperneable |ayer about the first
tubul ar nenber by continuously providing a tube of inperneable material;
and everting the tube of inperneable material to envel ope the inner tubular
menber as the outer |ayer by passing the outer layer in the opposite
direction to forma wapped tubular liner with resin inpregnable materi al
encapsul at ed between the outer inperneable |ayer and the inner inperneable
| ayer. 10. The nmethod of claim9, further including the steps of: providing
at |l east one additional length of resin inpregnable naterial; feeding the
addi tional resin inpemgriaplie: mimed abbdRomHentbBe ad Wbedigr the ndsIesid anehe

j 0i ni ng th§¥§9ditional resin inpregnable nmaterial into a tube about the
first tubt&&Rkfber with the inperneable |ayer on the inside. 11. The

met hod of claim?9, whehimd e shen iHéiuéiH@E&%;éﬂﬁgE%«%@?ﬁzﬁ@rh@ ﬁr%]tfm;ﬁgnab' e

mat eri al includes passing the first 1nner”tubu ough a resin
bath. 12.mymecnet s whpregrating Inatend | prhic rig avhieingtthputd tpbeovidi thg fastl engt h
of resin iﬁ8§$pﬁég g material; formng the material into a tube by joining
t he pl anar edges of the film prior to everting the tube over the first

tubul ar menber .8.13. Thhenctwichadlaf 6;liadladid@ thewhgyr & imptdBa@does meuisgal ed by
heat and pressure. 16, 14. The method of claim9, including the step of
provi di ng rae@aﬁp?%feélfl BRPIORPERS tRASEHA rPrioaye eveting the oriendubupeernivitiy an
inlet end @pdadRepyd] et end; passing the first tubular nenber into the
inlet end of the form ng tube; everting the outer tube about the inner
tube as it pasdes i Atwethhe of preparading obh cutddan fpbucrilingr hasbeg amndegrainiorérng t he

wrapped t q%'eﬁﬁea%@?err afid a1i1 gve??éid toﬁtetr E]rgpe?‘gqtegﬁct: 1598' cgil;lpxtisnr?g:
providing a first sealed tubular member having an integral inner
impermeable layer;
forming an outer impermeable layer about the first tubular member by
continuously providing a tube of impermeable material; and
everting the tube of impermeable material to envelope the inner tubular
member as the outer layer by passing the outer layer in the opposite direction to form a
wrapped tubular liner with resin impregnable material encapsulated between the outer
impermeable layer and the inner impermeable layer.
10.  The method of claim 9, further including the steps of:
providing at least one additional length of resin impregnable material;
feeding the additional resin impregnable material about the tubular
member; and
joining the additional resin impregnable material into a tube about the first
tubular member with the impermeable layer on the inside.
I1. The method of claim 9, wherein the step of impregnating the resin
impregnable material includes passing the first inner tubular member through a resin bath,
12. The method of claim 9, including the steps of:
providing a length of resin impermeable material;
forming the material into a tube by joining the planar edges of the film
prior to everting the tube over the first tubular member.

13. The method of claim 12, wherein the edges are scaled by heat and pressure.
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formng tube. 15. The nethod of claim9, including the step of inpregnating
the first tubular nenber prior to everting the outer tube over the first
tubul ar nenber. 16. The nmethod of claim 14, including the step of

i npregnating the first tubular nenber prior to everting the outer tube
over the first tubular menber. 17. An apparatus for wapping a cured in
place liner with an everted outer tubular inperneable wapping,
conprising: a supply holder for holding a |l ength of an inperneabl e
material; a tubular section having an open inlet end and an open outl et
end; a scaling section for sealing the length of inperneable material into
a tube about the distal end of the tubular section and everting the tube
of inperneable hhtefﬂahﬂdﬁmﬁafddMEq hkekﬁmmmetmpeﬁvelope an inner tubular
menber; and pulling ne ed i nner tu menber

as the wrapping is Pé?/‘”éﬁ"{’«‘é& S&B%Ylﬁto taﬁ lrt?n té]é‘n@rnldy%"f It ﬁéowwlar E]lgl ¥n. 18.

The wr appi ingctappaidinisuief ey ai m 17, wherein the outlet end of the tubul ar
section is open at the upEer portion thereof 19. The wrappi ng apparat us of
cl ai m 18, wherei n t ReSSEEEAT ALt fubelan desmbanint e linleterthd 6 dtei forming@ubeThe

br ot mal” end-of ¢ he ot GhUE o it MRAEL R RERBE ) rr‘g'ss%g’ PRES e R o
18, wher eithetférsingtiberegdsection is an edge sealer

removing the wrapped tubular member as it exits the outlet end of the
forming tube.

15. The method of claim 9, including the step of impregnating the first tubular
member prior to everting the outer tube over the first tubular member.

16, The method of claim 14, including the step of impregnating the first tubular
member prior {o everting the outer tube over the first tubular member.

17. An apparatus for wrapping a cured in place liner with an everted outer
tubular impermeable wrapping, comprising:

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

a tubular section having an open inlet end and an open outlet end,;

a sealing section for scaling the length of impermeable material into a tube
about the distal end of the tubular section and everting the tube of impermeable material
into the inlet end to envelope an inner tubular member; and

pulling means for withdrawing the wrapped inner tubular member as the
wrapping is everted about the inlet end of the tubular section.

18.  The wrapping apparatus of claim 17, wherein the outlet end of the tubular
section is open at the upper portion thereof’

19.  The wrapping apparatus of claim 18, wherein the opening includes an
inclined section.

20. The wrapping apparatus of claim 18, wherein a scaler is disposed over the
open proximal end of the tubular section.

21.  The wrapping apparatus of claim 18, wherein the sealing section is an edge

sealer.
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