REI NSTATEMENT OF AN EXI STI NG CONNECTI ON I N A LI NED
CONDUI T CRCSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001]
wabeog/1appt i cation is based on and cl ai ns the beeEUB1000610366
U.S. Provisional applications No. 60/795,364 filed
April 27, 2006, No. 60/800, 914 filed May 16, 2006 and
- No. 60/872, 826 filed Decenber 5, 2006. BACKGROUND OF
THE | NREYNEPATEMERT OF AN ENSTING'CONNEETION IV
apparatus and net hodAfINEDESNIUFY el nstating a
connection in a lined conduit, and nore particularly
to the internal reinstatenent of a service in a
condui t that has an inst aI I ed cor por ati on _stop. [0003]
A vari et £RQS ATED ARBLICATIONS
desirable to forma unct| on or branch line froma

[0004i n, This #plicatipn yis n'gase‘bmumd claims j the thepefdt of YJ.Bn&rovisional
app gh@%ﬁ?! g@ﬁ?é‘?&i hlédSAgM 21 ib% eﬁﬁaéf)’/séd’ drlﬁsﬁl@& 'M;ﬁa}sﬁ 2006
andNosﬁﬂzi8l721,r826é‘&¢:ﬂ Beadentber S,rBOtﬁﬁher |ndustr| es, such as in

the chem cal pipeline industries. [0004] In the

muni ci pal area, nmany water nains were constructed

years ago and fAEKGRAURD OF TWESNVENRTIONY badl y er oded

or collapsing. Tn order to repair suc amage, it has
[00d23eN THiIO RVeMibnt R1dté¥Stodn appatatusedndhéthod fdrhifeenally teifisthéng a

provide a new water-inpervious wall to the system
connegctipl na,aeln};dvﬁoagumaqqdemyreoparawlqrgf ththenipteral geinstatement of a

I liners within

Sen@c\é% a%ﬁg&éiotﬁ H&?aﬁfr#ﬁilggc '?ﬁ‘e‘?{gh %egf’ hods include the
[OO(BL]r edA ivardty of cirfwhstarees existr im velrich i isdedimblerte domm aglmction or

thods, each ich inserts liner fr one e of
orareh g i iy TOAFEEBTHEE TRt FRF InsRe. J DR ar, it s
ofteh ind€eskdry U5 Grskdll/ a BRinck ik | iltd QI fvatet Afan, Bad Mkdin bt B&Ferafisin. A
servi ce connections inter sect the main conduit at
simijagmeed exigth in gtherdpdustries, sich @siin the chensieal fpipskine industriey
[006 Orenxlwsl ﬁ'\ghg nl%\? a}egem%%‘%&aﬁgléﬂ &/grel éoggtmcke{a )?eg?s gg% shd the
walbhtﬁxlctu&hlaﬁe how badly IeZcﬁied of oolfapsiagi hﬂoxﬁéﬂp rgpaitt sueh damage, it has

unction to control .the flui.d on either a tenporary or
beeé@'ﬁ?@?#&ﬁ%ﬂﬂs finer “{'é‘@b@?sel lines o grovide ajiey ‘tVBnF igpgwall
to thd %s‘ié?ﬂ‘ Neftere Brel WA @lu‘néfy JftdefrerbembihBd SvaMaBleah| tﬁé‘ art for
e successful, the reinstatenent nmust form a seal

mseﬁmgv\bws within existing: condwitsn Fhese liming mithodls inaludeathe cured-in-
placQ ef'o\m3 Shu- Fotf‘r% arnﬁcd?ﬂﬂéf%ﬂgg@itﬁﬁ'm%h odd!! gacwz)? »51{. ﬁ\gerpsr a liner from

I ce connectlon e tase of servi
one pamrlnei:theom,duir hterthe aotkkera Vamwieedry tigd watir ¢gfothat nnm|sstusm|any not

I, N ) ) ) . . ) )
continuous since branch lines and service connections intersect the main conduit at

various entry ports to allow the free flow of fluid from the main to the branch service line.
In the case of existing and newly formed entry ports, it is desirable to utilize a corporation
stop at the junction to control the fluid on either a temporary or a permanent basis.

[0005) It is desirable to reinstate the connection internally after the lining operation.
To be successful, the reinstatement must form a seal between the reconnection number
and the lining and between the reconnection number and the branch or service

connection.



the prior art. Al suffer from sone deficiency. Mny
of the prior art assenblies are conplicated in design
w@p@7de®a4ti ne consumng to install. Standardi zBdI/US2007/010366
machi nery has been devel oped for installing
corporation stops in conduits carrying fluid under
pressure, such as the B-1Ad drilling and tapping
[005@]‘*" fiCthe @WS@WE? gorméctmgl Jthsfe & a \H?l V6t co cghéon stops in
machi nery 1's not we suite or use mnt a co
the tpniat ahasAﬂ&uﬁfet |fmenl some deficitricyi t biaryl ofither paorsymaksetmblies are

t { rrbl ;
compgglel ih JE0Eh AT Prgcionsyil f6 ansl, SinRuAed mpckinery has
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is disclosed in S. Pat | an et
suchas theB-181 drillingang tappingmachines manufseurescby nghlqré‘s» However,

thlset%%‘i/r@%} grﬁo?tve llgﬁltn%ﬁﬁrol' &%h |9‘R/£kﬁr{dlu t?hdt ??J ﬁtlteh li P(? or re{:ablhtated

connect’ on externa an e
withs & eynthetic linef.l exi bl e sleeve menber and a threaded stem
| n _enl arged head portlon nd is.insta

t h dinto
[00 N BHOF GG SPPOEONaSoB S mATH bt i spﬁﬁ%mi\arg depigned for
msthhzﬁ.oaqslﬁ dbﬁﬂﬁl't ﬂnecpcmr-. heyhiRe@AfRS Bt e Qtsili® ist.géwsed in U.S.

novi ng | ower end of "the sl eeve nenber over
Path plad 5;)‘(99t1|46 rtoo¥icMildans Ptehh tWhidex patirelyt suitableywsuche rmtthoﬂ requires

e conduit to for
exc“%%g? r?g eebun%Htc):o?%ltr}ﬁ l%SSEéLt?\ﬁ éor?rﬁc?%e)ggrﬁa@{.?} ﬁe[nMGB%l]lan et al.
corputatidiestoe kaspilexible skevememberadndtaxhrdadedgem vathoar @farged head
fromthe_ outside of the condwt is d| sclosed in U S

portion, &l Idnstalled antogthe lingd ppndpit;byeway of atglargp apsthabergages the
neck POROLIF tHRth LR A6 SSHIbXitIP oV tﬁ\é fove? ERTGARE ﬁleeve member

tappi ng equi prent including a threaded stemw t
ovepthieheadportion nf thelstemetocexpand the lqwemgndwfﬁhue istéewd memberahside the

dard.sadd ng _a tadi rd tab is
confl AR o AL Bl i B8 halih M Sk 0ty Bout
[0008]e oprsthérgerantplé ©F ah \exteridl @ap BEAE GAAYA from Ghe lolBideddr the
cong‘élgag ng, the naotch in the corrr;ress on.rin The stem

3 & hionerin Ah§. Baifpr Nos SdTREA g0 chwscitetlch Tohielose a
corﬁd?atﬂfneéf%fisséﬁbﬁl fo¥ Gsd Q'ftﬁtsiaﬂﬂ'arﬁ %\gp?}%r qﬁﬁérﬂérit M dRfing a ghreaded

ile these devices al [atio
stem cmtheam eolarged, eorli¢ahdead &ndﬁormmgtehblynd elqeuscad eXtstandard saddle

e T RGO p—

opehingafd ReckBies thz comphasioh didg, thé &bﬂ:ﬂkiglng thehohdn tHeofpestsion
to_excavate at each connpection., SUWARY OF THE

ring. NVERSIRIN faddieonembefornd FOMBISESIN AgE angagtc eashaethereto prevent
relativé Fotdtldm dubing MstMtio mMethod of internally

[0009]  While these devices allow for installation of a connection in a lined conduit,
they require external access to the connection joint. Accordingly, it is desirable to
provide an improved method and apparatus to reinstate a connection internally to avoid

the need to excavate at each connection.

SUMMARY OF THE INVENTION

[0010])  Generally speaking, in accordance with the invention, a method of internally

reinstating flow to a connection in a lined conduit and internally sealed connection is



reinstating flowto a connection in a |lined conduit

and internally seal ed connection isprovided. An
wopeniziy4Ts formed in the Iiner at the | ocati oPCDUS100E010366

connection and a T-nut having a tubular portion with a

head at one end as installed into the connection with

a sealing gasket about the T-nut shaft to reinstate

c I

pro$ B@d RR %ﬁa{.w fgﬂxgedﬁgrdgevp ng{htgﬁ{éca .u%urﬁ)%%oglﬁll‘ﬁgJ aé‘mdl{a T-nut
havmgsaetdbutaapprtmg Wnkh eehdad ot ore dmillasl iastaled frmmefmnnéanronamth a

sealing, ggetphous e Tuf Shal o BaTA? B metnection e Boffl aschies in pace.
- Thel RAdtlthay*be ﬁn@ﬂﬂédawﬁmfvmng mta QUL |pbrtlodl ViR A5difth Hng%rtesu or

the connection constructed and arranged i n accordance
a knurled serfiese ifororeeifdting inta (hd existing ednoection, ot scrqvesdiistoch thread

and | ateral connections in |ined
thath%%a%ﬁ“ts@ eﬁhﬁﬁé ‘fof'g%cg'ﬁﬁess pi peline rehabilitation
[00EN]t . Awappaftid o2 Sntemall@aihgiiing o fo the PohnectidAiebmstabed and
positional cutting devices. The robot has a supporting

arraggeskin geeasdance with the mventiondpelides azebot.af she trge werdder inspastion
and%o EtﬁtlﬁE p!:cfhnleétrotns Efflnedté?)ﬁamfs"’m J@?{)&? egl‘?ﬁ ﬁxlglré(ha@n tion art.

roae turntabl e i's mounte ar an
Such deVigeteare aquﬁpp&dewnb dighticgmrefacand positional gpuain*g' deuicehav“ he gobot

a drivabl h bore such as
has 358RorE s VilB F5ek Rl Lisfle Rt opEiERriBE Wi Hiiible i bor,
that@an 6% nfoved @xiﬁmﬂﬂﬁrﬂot@ﬁ. AVbgritablesis flouatet €1thedift bar and includes
conpleted, the lift bar is raised and turned and the

a driyei mechpnism feryewnting:a-autthaying adrivableshapeduinisentealdore such as
a h&drRee NEnel e R?ﬁts ?:Bsnﬁgﬂaliwﬁ)t Aktaf thd ’F*thxt §lt& af %Efstm% connection.

connect 1 on. eac nut 1 nstallation,
Whew mistatiation i§ completesl, ];hedkﬂe tlarup rdisedtand tomed andrﬁmmrmessmngagcd

for |ntaI t|on t having to renove.th
wit 8T ooyl e ek afleepio B olat o ainiied if the next
coniidefioR. bJAﬂf& eddéh Theu I.ﬂmmhbrp thé AeRrilflfe At TP PRYXEF up by the
met hod for_ reinstating connections in a |ined conduit

drive anechanism far installatipre withewsthayingtietramene theesledassemblyofiom the
pipe"l’iﬂg the liner. [0013] Another object of the invention

IS to provide an inproved nethod for internally
[00X2i nsAabrdingly, ic énthe wbjeshof thednventionl te providet ant m;fravem raethod

seal on both_.an jnt exterior sidewalls t he
for EGRIAAE ARECHAE togh et FosoR {6 GHEHE sealith SPeasp Retesh the
coniidefoh BYPiRE lifgr. i s to provide an inproved nmethod of
reinstating a connection in a lined conduit, by

 [0013] ¢ ¢ j Anpther hehiecti of thee invenden fis g prewide nan dmprsived haethod for
mtenq'l‘ami Véutésttzhﬂ]lg I]'%nh&ﬁgﬁ ]grijb ﬁﬂ&f &Ind@ik 1d ﬁ')?m%cﬁggl%n botl{ %g l:l‘lgérl]'lor and

an e 1nvention 1s
extermpsndwmilsdﬁvhmnﬂmt and the connection.

[0014] A further object of the invention is to provide an improved method of
' reinstating a connection in a lined conduit, by cutting a hole in the liner from the inside of
the conduit to the inner diameter of the conduit. ‘

[0015]  Yet another object of the invention is to provide an improved device for
intemally reinstating a connection in a lined conduit.

[0016)  Yet a further object of the connection is to provide a T-nut for installing in a

connection to restore service.



internally reinstating a connection in a |lined
conduit. [0016] Yet a further object of the connection
WO 200v0234DVvide a T-nut for installing in a conP@€USNT/010366

to restore service.[0017] Still other objects and
advant ages of the invention will in part be obvious
and will in part be apparent fromthe specification.

[0015!)01%lillTJiﬁeri IHYRH dridhdeartaged lof eV inG&HTidn  wifiSin fpAR bRBOIoRS and
_steps and the relation of one or nore of such steps
will i pdrt beaapparent fromthespseifisationrand t he appar at us enbodyi ng

at s of . r [ ' '

onihF = 5 o A5G Mg AT 1 A3 o ISR o
or midrepBsuchlstepd withirespectato eheatheisland itiedapparatuseensteidging efeiatures of

di s¢cl osure and the scope o,f the invention wll be
consfrygfien cambinatipheot plameats apdappnggmeniobpacth whichTqie adapted to
el o ey ik LS I RCUS R ose dndhe scope of
the ideesntion ptill da indidated inthedaimscti on with t he acconpanyi ng

drawi ngs in which: [0020] FIG 1 is a perspective view

of a segnent of a lined fluid-carrying conduit having

a corporati @RIEF%CSGEMGNCDIOWHH‘BRAMNGS?M rying

conduit as arranged I n accordance wth the invention;
[0019?02 Fhor &l fler’dhdefstandidgr ofithé inveRtsin, ¥6feichtd) isha@WoQhe fdlRwing

fluid-carrying conduit showi ng the liner installed in
descriptiort {akenyinceanpestion Withihe aqcompanying drawingstip which:

ot rydi 0 100 .St O, InfEl & S .

100281 P T1s SCBRGIB ek P sl o 2 fed ik Wehaui
havieg rnad wotpasatoni sppt mstallediem ithes tflwid edrryimgt benduit as arranged in

fé ui d-cgrgﬁ%j ng conduit of FIG 1, with a flush cof
accogtanes ¥t yg’[‘l?@QS] FIG 2Cis another partial
[002<1Los FIGELAIi9R partdul cissséitioh vidvel of &el MiiB&af PR Wohduit showing

showing the liner installed in the flujd-carrying )
the lings dpstalledfin thesfluid-capying eondwit gbFIG brwith apretpidingeeprporation
stopwithi n an external saddle attached to the outside wall

of the conduit; [0024] FIG 3A is a perspective view
[0022] a FiG| @Bsivanotlien paetisl erossgeddion vibat ofi the uthdd-camyihgraonduit

two concentric,.openings.i.n the liner, jn r danc,
showifg R ner nSHIED D oD f-carEne eyt oD EIGE doigh @ flush
corpbta®vh Qfopa hole saw bit that is used to formone ~

concentric opening in the synthetic liner in ) )
[0023L c o FdGin2E s anethen dartial eressGection0pew] ofthe, fludcpmying conduit

shovglﬁémel%eir er‘sta\ﬂieg th 81]:3 ﬁiméwiﬁyc&idhit toF ﬂG.i 5 “Hﬁleadco'i';?orgt%nngtop
- mounted within an external saddle attached to the outside wall of the conduit;

[0024] FIG. 3A is a perspective view of a hole saw with centering bit that is used to
form two concentric‘ openings in the liner in accordance with the invention;

'[0025) FIG. 3B is a perspective view of a hole saw bit that is used to form one
concentric opening in the synthetic liner in accordance with the invention;

[0026] FIG. 3C is a perspective view of a milling bit that is used to form one
concentric opening in the synthetic liner in accordance with the invention;

[0027]  FIG. 3D is a perspective view of a milling bit with centering bit that is used to

form two concentric openings in the liner in accordance with the invention;



concentric opening in the synthetic liner in

accordance with the invention; [0027] FIG 3Dis a
w@ergpeasi ve view of a mlling bit wth centerp@mukion7/010366

that is used to formtwo concentric openings in the

l'iner in accordance with the invention;[0028] FIG 3E

is a perspective view of a heated hole cutting bit

00382 P16, $8.561a bOrh R TL U5, GPARERLS hip BIRAL IR k1 16ed to orm

accordance W
one E:&Q‘Zﬁt}lc 5b€inn§ in ths sgnthealciiece in aceordagds with vhe ha&h&ch -hol e

[00 Iéﬂgr sﬁ?%%g%%%lggg Hlkémfgta:%tqqu Sceq%n;égrtqoqpntermg bit that is
usecﬁ@&%x‘i’rﬁ'ﬂ&@ d%ééhtﬁ@%pbxmljrﬁﬁd He s;[n%é%i@] lu{:e'rci"n atcbldin® w1th the

perspective view of l'ing Bit wth a bearing end
inventien} to remove the protrusion of a corporation stop

for er insertion i.n accordance.with the .
100305, rFi5, 185 Bobecte vidhy BF 3 IREE Bie/ Wik o Pging en used to
rem&@) dhe @Irdtﬂfaiohgaftaadbrﬁcﬁan&pswp B&forlirien ifdeAR ihAE&danch with the
the corporation stop in accordance with the invention;

inventiors2] FIG 5A is a perspective view of a sel f-tapping

Nutpykhagt: h
003) 15031 £ PESERISE Y Br SRR T T e
thregxbhstbeodrpmatlm stap ufacaotdlanmdidﬂthhmhnw th straight
t. is screwed.int [ at i nsto in.
10037} o 38 s p T PRENE R Ef BT 1R T PpEhas B Flowgd into the
corplfitidR 8oplil BccordivcOvith thdineaiod, T-nut with tapered
thread that is screwed into the corﬁ_oratlon stop in

10033 c oFdEinéR i tnerspetivierkiesh of 8 threpdrdbputrwith sggghtsthapad that is
[ ' : ' h is placed
sereRB S5 e SRl o  SERURG AR UERVIRI,, % P
[0034pr pdiGt 5Cris atpepsp'emvaadm ofiackreadedHT-nhewith tapetedothread that is
0036] FIG SE.is a rspective view of a T-nut
s"’eggg &#%F*&‘F "PFR,‘H“T}lﬂ“r?&PaJ 8%‘1p a0G° YL ithe in¥elioRe g i ng _
[0035pshenG. ¥biish ﬁeﬁspﬁgfv%%av 'o%%eéll'hg O%a@ié?%ﬁéﬂ %gal%eﬁl%rédﬁd the

accordance wth I nventi on IS a
shafpef @B@@t andescrawed info the qomtlmom @aﬁccwgarg:aswdt the igtviention;
loqj\/\j th Iﬁ"‘?ﬂ r'#vg&?? r|‘°’é‘t'r11c%van % 1o ek %tgl S e '"%S i V\rgsj% gga?"ﬁ gasket

and aeatingdeasher, wihiidh Ish‘érdwvdantol 1he coffoniiidh tdpGin &ddotdanée with the
cr.oss-sectional view of the fluid-carrying conduit
invedfioth | i ner and reinstated corporation stop in

[0037¢ COIRI@NSE jsM fé&sgelaﬁvé 0ié@N31 OTlnul SHIBRhIIAY fask&, Which i k&&\wed
simlar to FI 2 showi ng a concentric opening in the

into theearperation stop in accordance with the invention; and includes a sealing washer

in accordance with the invention;

[0038] FIG. 5G is a cross-sectional view of the fluid-carrying conduit with liner and

reinstated corporation stop in accordance with the invention;

[0039]  FIG. 6 is a view similar to FIG. 2 showing a concentric opening in the liner at

the start of forming a internally sealed connection between the corporation stop and the

synthetic liner;

[0040) FIG. 7 is a view similar to FIG. 6 showing a T-nut and a sealing gasket about

be inserted within the opening in the synthetic liner and corporation stop in accordance

with the invention;



the start of formng a internally seal ed connection

bet ween the corporation stop and the synthetic |iner;
wWOOI0274F1 G 7 is a viewsinmlar to FIG 6 shoReTygSm07/010366

T-nut and a sealing gasket about be inserted within

the opening in the synthetic liner and corporation

stop in accordance with the inventi on; [ 0041] FIG 8 is

[0043*" ' q*’l’c}S BT & ew! SmithiGo FYG s gwar g t e d§t£] RiFhemdl tap ccénstructed

ternal tap constructed In accord
and varrdngedeini accerdancn w:rtatthtaohwwvles thats acllievest aveseal bhveen the

corporatio to)p and .the synthetic liner; [0042] FIG
°°’@"T‘E’“a§t°p§’eﬁ’@ﬁ€%f UG IIGE of " a sel f-tapping T-nut with a
[0042)i | IF1GO 905 ta papsphétwewlé»obfarsdlfttwng F-ip w&ht@dﬁlﬂhgwbhhﬁ. the

concentrl C opening I n the liner in accor dance Wt
pilot aed fthat i forform He qaneentiic openiag in [ﬂmhmqr ip| agcorg@ngeswith

anotﬂelp&ht?&ﬁx%%ﬁt o?tlYe! ﬁﬁ‘én@lona sel f-tapping T-nut with a

1ot end that is used to formthe
[0043<pncemﬁr g lmmspegtnvew:e\la of hiselétappingdl-amtrwidng punwhing bit on the

fur er .enbodi nent the invention; [0044] FIG 11 is
pilot, eny h'é"éé ‘?FE“{/T? %?“"‘re'ﬁﬂ‘f ORFRing in LLt'?ﬁJP'I“Jéd'“b‘ifaﬂ}' ang with
mn@aemum@sﬂhemkm,@p internal swage nut that hel ps
[OO%I de the T-nut in thé inner diameter of the

A r pdiiGk it bis apasspectiveadew of adceutwitha knvsied bedyansoan oreing seal
., Of t. Vi PRLS: Le

withn AR SR S s, B, 486 7o B HERLINGRLL Y e

corpddtion stap inatcdeddnce w%taaothelr emmddnmgxtm I:hbeﬂt'erntmn opem ngs

in the synthetic |iner, mill t he corporat
10048] o, iy 42 i aﬁsﬁshif“é{ﬁd'%? Heqmm Arfemevhie hex, or other
shapeC Qﬂ{léj fGRicH thd b ?or'rﬂé‘kgﬂlﬁ b&ﬁen&@%@ﬂmﬂ fa thé%yﬁtﬁetﬁ: liner, for

perspect Ive view of omati ¢ T-nut | oader
millingrtbe corporationnwps fortapping iand fardustalling E-nutstin acengdance with the
mvenpgentl on; [0047] FIG 14 is an elevational view of an
’motor for nounting hole cutting mlling bits and
[0046? rTDtREIGSGlBSIB Agpdrspetidva vigy, ofSaiC lutamatid) Taflt YoadeF Eidtructed and
ein line condwt [0048] FIG 15 is a
amg&ﬁ‘%‘ﬂéﬁ‘fqr c vty thy inyept l°i“ng/ mlling apparatus of FIG

oodrf: [H649k &' 4& eﬂ‘:@adoﬁalaVleﬁ‘\J 8Y ah i & Alotof BV ndunfiflg "’Hoie cuttmg
motor utilized for nounting cutting bits on the”loader

millipgg PitsGRYd temaie gersing feddBMIeYFIs&h a5 an £dgye cument tproke in @ined
con(ﬂjlt’an assenbly with | oader constructed and

[0048]  FIG. 15 is a perspective view of cutting/milling apparatus of FIG. 14;

[0049]  FIG. 16 is an elevational view of an air motor utilized for mounting cutting bits
on the loader of FIGS. 14 and 15;

[0050] FIG. 17 is perspective view of an assembly with loader constructed and
arranged in accordance with the invention;

[0051]  FIG. 18 is a perspective view of the motor and cartridge loader section of the
assembly of FIG. 17;

[0052]  FIG. 19 is a perspective view of the turntable with a mounted T-nut and robot
with lift of the tapping assembly of FIG. 17; and

[0053] FIG. 20 is a perspective view of the hex drive with ball detent of the turntable
shown in FIG 19.



arranged in accordance with the invention; [0051] FIG
18 is a perspective view of the notor and cartridge
wo odar74¢ect i on of the assenbly of FIG 17; [ OBPSRPSIDHTA10366
19 is a perspective view of the turntable with a
mounted T-nut and robot with lift of the tapping
assenbly of FIG 17; and [0053] FIG 20 is a
perspective view of the hex drive with ball detent of
the turntable shovvn in FI G 19 DESCRI PTI (J\I (J: THE
PREFERRER: SR DI ¢ 137 n
corporation stop 11 i nst al | ed on a | ongl t ud| nal |y
[0054) t e kG nhshenesta easperatien stap 1 ngtalledmmﬂqngaudnpalbem@dmg host
ld n I sewer
condiftha 18 e R e B, R iiilbe QTR TR, S RUBR, sever
pipejradeheotikat dal thisnihstanee, a:ogmeellal nla ynaﬂyslhcbmﬁtéetlcaid hast ergbmfrally
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°Y'"14"ﬁ@lr inigpior sidewally }J]h‘f%g&?ﬁ bgen fin fﬁM 8 7 syiRhetig;liner 17 formed
I e
o R P e MnerP g KO NAE koo e pELURF similer syntheti
'l“mBGVStﬂehabl litation of existing conduits generally
iliyz K& fle be. cured
008} o} AT KRy Biestedos et PRl B sonulls eferally belfzine
a fledibfOBhed EBbartvited iDMidced thk, Intitidoran® Pﬁﬂ:bfs db@cﬁﬂ%u G USS. Pat. Nos.
orporated herein by reference. Anoth

005 8RS hY 408 23 phesBendint ﬁBW‘i"“é‘safFHEC‘KB‘Pflak?é(hefe'Prhyc@gﬁseme
Another fhaGilitdeof I/Pr&celsjs Rnowias Hﬁm ip80 Protess RMsdMbed i iy U. S Pat

5, 255, 624, contents o are 1 ncorporate
No. W&%ﬂ%rmﬂo&o | 3233:624, |the tcontents mfewhlch are binterporateld| yere by
ement e.s lnstalled. n a flattene
referphch, e’ &R BEE Rk Sistnldli, Bl Sonlafhient s SRR in o
flattemed Gind &fblded rsﬂape‘, hedted tahé lexpdnded 3 tlfeOEhabé HfNBe 6fRMYEl Enduit.
fam i ar to those skilled 1.n the art is djameter

Anothggy RECF ¥ forkinipg ‘F%‘dﬁl’é%&"i"!iéfdtq thage skilleds n s art is diameter

;|
G 988 B 10808 Koy BB K
pipe Hoihg apd garocess il discu’sshd mbhs eHatent)NOV\ﬁﬁahﬁﬂ ® Rodriguez et al., the
inc rat ed. reference. This elln IS,
contb G PREFnES inphmsFue! BRATroRt: orTh Rior PG pirigaised in the
exaniflshbwir hreir?ih thO@mvimgsPar tial cross-section view of -
conduit 13 showing liner 17 installed in conduit 13

[0056] ¢ hF%r%rsapwa@ RArGY crasstspetion; ‘gewmf endpit dByshowing liner 17
instafied! ﬂ\eft}nﬁmttl@ Wi Brai!ﬁn gﬁrﬁrt eliy nopgﬁﬁambﬁ%r@teeﬁttg Randuit

usual protru ntot e conduit as s
13. Cﬁcr]wrlkyt |corposatmn smpqonmailuctaetmdes dnwothducdndiii® anshoinubere.

Corporalflon s?op Flopro%rudgsnmltg condla% 13 and thus makes a depression in liner 17.

This depression may be found by inserting a robot into the conduit that has a camera for
detecting the locations of the depressions. Once a depressioh is found, a cutting tool bit
may be used by the same robot to form at least one opening in liner 17 at the location of
corporation stop 11.

[0057)  FIG. 2B shows a partial cross-sectional view of conduit 13 showing liner 17
installed in conduit 13 with corporation stop 11 that is not entirely connected to conduit

13 and is not protruding into the conduit 13.



Thi s depression may be found by inserting a robot into
the conduit that has a canmera for detecting the

wo owat2aws of the depressions. Once a depressiPCiI/US2007/010366
found, a cutting tool bit may be used by the sane
robot to format |east one opening in liner 17 at the
| ocati on of corporation stop 11. [0057] FIG 2B shows

[0058] parRIGaRCcshows -asetial aness-sedtivnalofiewwfiohduif 33 showingdiner 17
liner 17 i nstal Eed in conduit 13 with corfyoratl on  stop
installedip gpnduit KHwita corpogation st bl thatiisinot eptiraly; qonnectedhtp q@dmt

13, ﬁoﬂot r&I‘JJA‘% ﬂ\g? tHA QnliliE 15 AR YL %ngcﬁe& Q@?ﬁ]exf lgﬁ'i sgoq e which is

cross-sectional view of con
attaeﬂad\m ttg: dxmml viill ofithe abrdudt §3n Withotia pribﬁ*usmﬂ bf corporatnon stop

t 11 t.ha t t l nec
1 S8 BT ) &g o, yigiHly orentis Jerhidn e 1% aghielt as
rembving@ ah P ¢diisbrar .ﬂgeneatfﬁﬁﬁg%l waelhtevigdal abrettfondahathiiedethed of
the external wall of the conduit 13. Wthout a

deteptiont UsiRg eamate senserirg techanlogy, syrhias eddy sumentdeshnolagy, mounted
on a_[lt}%g dafi qll ushl %ﬂ?l&&.%%%@@r&&%&@s%n%@ Atéebgbbﬂaﬁ&n stop is

as renovi orary inser

fourfd, atdunighg. todl bihmay beisediby did eabie oibot wNfothet least dreedcantentric
det ection_using renote sensoring technol ogy, such as
°pe'§B%I§Flé’fﬁ'3$nt t echnol ogy, nounted on a robot, can be

[003s3ed FIGS, bACAHd 58 shb& &%e@ﬁ&él} I30Rb18 LW - ban‘P‘iwﬁ\ and without a
corporation sw56|sfoun a cutting tool bit may be
as

centeeiegibiby2 and rabione endharfda haxcand| 2304 thecteer endic antpmg bit
7 I
22 i§ Bgég'etggln'llni é’/ llsg Sée(r)\l}ng lS dabv Olg e# g\@%re % '%tgﬁg sg’\ﬁlﬁ%aﬂ oaf centering

bit 22ci8sized tothbiinsid2diametepoSthe/c@potition speld Sand2Gisheed wrdtill a

23 at the other end. Centering bit 22 js used t rill
secod rGopeantra@panitg 4511 Hngri Hepvith paweh sized g apiside diameter of

corpgt-‘ﬁiéhck% ? Not€ &t Hirdt Ypethh 132addsse§6r?oegorfc9nt1h@ Sbﬂ]ﬁg 99 are

|amate ecorporalon StOpl
drilldd atdunditlwesamndmw NWéthtnoi osmcpeg] bit g22t7he| lnrger ommngﬂmtlhler 17

si ze oth ot .aneter,. of corporation
is fonpg% W?li dzeé ntsﬁgtc Hx %Fl) ﬁraetibof GOEpOratis Yid? nséop IIP Hex end
23 of ol siw bit 20 RBiikte a&ﬁnﬂame a1 l(bﬂm ArEIGId2) Bsd fod¥ured with a
time. Wth ng centerln bit 22, qne_ |arger openn 27
snap ring grpove 2§. [Turptable 6 dijves hole o bit 2% Tymaiable ¢l meants onto a

stan@éi’ﬁ%tgﬁl w.m&ﬁém%ﬁn&%ﬁ@mkumoﬁheg oét%6a J;l%?,fféa QoBat. An air

hol e saw b ts into a turnta shown I n
motéH 13 momytedinul aj standanduatechl winstatementaqutted Giymgy echas dnRlternative

ol R B0t of Lhink e S BPYR ) EIG 2 A ER e Cer 0

[oowpl CIFIGS. BOURl 8D shove miillipchif 26 dvithGladtwithdt aicEnteii@bit 25 at
1 nounted on a standard | ateral reinstatenment cutter

one gad.ylsenicring bit Zhisysed todrithafirsb opeing &P indiner | hyvhere outside
sholldiri 3478 E&¥dringSbif S5 S OMPd & ufe! fsidd Aidher 3t otfloration stop 11.

Milling bit 20 is used to mill a second concentric opening 27 in liner 17 where milling bit
20 is sized to the outside diameter of corporation stop 11. Note that first opening 19 and
second concentric opening 27 are performed around the same time. With no centering bit
25, one opening 27 in liner 17 is formed where milling bit 20 is sizéd to the outside
diameter of corporation stop 11. Air motor 71 mounted on a standard lateral

reinstatement cutter 63 acts as the method for mounting of cutting devices as shown in



[0060] FIGS. 3C and 3D shows mlling bit 20 with and

W thout a centering bit 25 at one end. Centering bit
wWQ200732482d to drill a first opening 19 in |i nECT/LS2007/010366

wher e outside shoul der 24 of centering bit 25 is sized

to the inside dianeter of corporation stop 11. MIIing

bit 20 is used to mll a second concentric opening 27

FIGI 14 iAl@knativepN2hex Bhd bf AdlliRg bit2E) fis iftoz@fhtdble ENand is secured
out si de dianeter of corporation sto Not e t hat

witlf 3 sngp ringegrpeis 28 Fwmtableidririves H@emlﬁna:blb%%nﬁh@ta@h @l mounts
omdggérfd‘afd‘ﬁ&rﬁ G&H&&E@;Qﬁ cEFIE'Psat Wﬁh .s‘%{aﬁhtw’g&%%&d‘ﬁ& rpb&

one openi n I'ner or ne ere mil
[0061]t ZXIGSs 3E| mmr aedpeetivelyt shale adhaansl bele mhttm(gr [H ] rzatwmm and

..stop 11. Air tor 7 dard, | tera
withou} heisringohit TE i ansicn ang aihew £ad 24 at Moo epipr Certermg bit 29
is usﬁﬁ e ﬁ’rfst %ng‘l@ if ‘W\btc?ﬁwﬁére %h&l’éfé sh@lﬁh@L 24]&}’ centermg bit 22

Al'ternatively, hex end ling bit 20 fits into
is siged tot the linside dlaraetdr o&ccxmmmmstop ih A beatgd hrqlenthgr a%weused to

28. Turntable.6 1 driyes t.he gl £ nt.a
bun 8 sechi KoBoksiid ol £ in i P i hedlel Biler 39 I 1 © the
outsﬁﬁ dilxhéeter bfcotpotiiicistel D Rirsteptiiing 49 afd edcond G&ﬁlﬂ\tnc opening
FIGS. 3E and 3F respectively show a heated hol e

27 agg perfasped around the same gime. WVith 0 centeripghbib 39, age gpening 37 a&lmer
17 |E ?ttﬁ'n{%g%l?erﬂéjh é&?ffolg Qgtté?%alk siA38 t@me(futﬁwmaﬁ@f& of bﬂ?g}ratlon

I's use urn a first opening I ner
stopwiHe ridexoentdsd 3def hehted hdlercutdr bif 2 & fitstiatoi tagutabile 6 Pand is seduresliwith

o sThg KR p At of vPOsch! Sy IhE Bl Rle 388 sz, rumiable 61

momﬁam@hfstaﬁdﬂﬂqﬂbﬁg relrfstdtémérit RQtterl63 whith &s Mmeanted oftdtal Rbdified
i s sized to the outside dianmeter of corporation

"°b‘§ta§)®h°r‘ﬂ!‘ indil&s12.0peni ng 19 and second concentric
{ {1
1006297018 36, R BVLBEARK 60 4R hllne 20" Lo S0t B o5
usedrveremdve dhe grdinisien caft doepor@ioni siop; i11 dafdre linereinsertion.d Referring
f t He d, 23 of t
s TR, o34 SPHRSHES R oy LA Bt el 520 Shown

HexSp@Wwsest eip 81 fids i%ﬂﬁlﬁ&rr[thﬁl& 69 KQ&VHGZQQ) dnd i@ts&’ﬁJréﬂ @ltﬂ a snap ring
drives the heated hole cutter bit 23. Turntab 1

groqu;% sTapniloisaised tnthagad theiinaerbore af worparation r$t0p<:Ut ;Bhe theeads

frff 0 1By 0010 LI Sl G 17 Qg B i
wntmuab Bil rog ntstallaﬂ&’\ of\T {riut 36 bRHoti end 32risi si¢&d testhel utscderthmnater of the
cortEiR 41 78 1! SRR RS, SRSl sl gt o

scalé Hinkeeddd! gﬁlb mﬂ'eﬁ?dlﬁgjts rﬁﬂﬁbp?@alﬂé‘ﬁ'aasem&pﬁ TPtﬁt B&isaReIn.
Hex end 33 of tap 3 1 fits into turntable 6 1 (See

[00€3i G F9) SArhows agssHrtapping il tyt a6éhfaps 19 brysqgewses, tggorporation
sop 9 S 2 S ROy pELREIE e
37 |&$lzm_i)lto tlee insids eliancaterpal the Icorposdlmp sio‘p tilto pojidé litestraight and to
prevteralttp gr})sns%reading. Hex end 38 has a broached hex opening 39 in the center. When
using self-tapping T-nut 36, corporation stop 11 does not need to be threaded because
self-tapping T-nut 36 makes its own thread. Preferably, the thread is coarse to prevent
stripping around and the thread design is about 10 degrees and the thread profile is

narrow such that self-tapping may be achieved in corporation stop 11 with unknown or



with tap 3 1 or installation of T-nut 36. Pilot end 32

is sized to the inside dianeter of the corporation
waeemp/1i7#4and the end of the pilot end 32 i s sheepes®dr/010366

to renove material or scale if needed. Tap threading

is not applicable if a self-tapping T-nut 36 is used.

[0063] FIG 5A shows a self-tapping T-nut 36 that is
varyling lterdal bveddiafietercoTheads arenlefit hyndlthreade! so- hsampt Itkg loosen

T-nut 36 has a tubul ar or pilot end 37 and

en

corpaggtiop; step, | b Aring nsaliafion of pelt-BRBING Tsntte3t) §§'§ tapping oot 36
i

con Y0358 RS SSp83H g U ld A Box 8B4 240y o b

dnve:p 1o crgp&@tnom stbp ¢ 1 bgntbeoachéthlax apening 38 ah fhetlmpqnldrayleter of hex

cor 0 s not need, t
end 387 L300 36 46 Ketew abley Por RS otk o5t ket lingf 47,r from
outside Adt cesS UGN Bdrporatibif stop 12 akher BofeOar-fift 3@caARMAAe with no
strippi ng around and the thread design is about 10

flowid tethe sasg wheee 2 hkréb@npm:pn |wereq@rqﬁia(mgewb§w@ned epanections).
| f
[00%? th FtIéE EB Wows sBﬁdé?l'ﬁ r%h %ﬁdegp nBP %ﬁf *ﬁ‘g{’]‘e?} ?%n}ea Sat is

nown or varyi ng |n erna
to basm\bved intdeorgotatior atdp 140 F&G. 5O shdves d namiard tapened Tanut 36 that

s o RN FOTPOHOTSHOR kb Bl BreRges i g agilpLendr and a
hex %ﬁ@ B8 1Bilbent sy iQiz8d fAhP ﬂsid@%:ﬁﬁet&f ofh:%?’po%ldm%;ﬁfl fo}uide it

be driven into corporation Stoﬁk a broached hex
straksbéandrtg pesyentcrossdhieading. Hewaed h@fa bre&chéﬁ dexgpemngyif in the

centhf, heh SRECHE 0o SLAIB oo R ML AR Bikdea WAR wap

ccess

3L Cl_flfr&!dﬁ atef lleﬁ lﬁhﬁ ﬂ\r&édslsﬁmernobmr Iec\;\sﬁsﬁcﬂqmrdibilinsfdx)p bledurirgetapping
no Wthru |l case re .a I N connectl on
w'th '@P r’»éau instedjation ¢f -na%éq dGRYPOS3M Ae drivehigio cqrprratiqn stersl 1 by

the gﬁsﬁi@%m%tétﬂnﬁ]é{ gn@@ﬁadrgc!&h gehagasiemd Q&tporatlon stop 11 by a

f-tappi ng) T-nut Is to be screwed int
broat;bq:qolmac»peomgsi%p tllelmnﬁl diamg@r giHc;exeend 38t éﬁmmlﬁ ltsaqmweable for
T-nut 36, that is t.o.be sc i nt.o _car |on st :
repary Sl 35popieay s R oREHESIEEr, b SorE BhR 5 Wy BoeeS] B he
corpordliod 8topHill ifherdatk. 3M-niitS365dan & rﬂeﬂetv\hﬁh rionfidvelehrd iirfihie tcde where
of corpqgration stop 1 1 to guide it straight and to
a bligd coraretien isgeauined degi ﬁ'gandpw:% COPRECHBNYas a broached hex

. [00652(9”'1’1@ 3D ish ﬂe‘?ﬁ)e&Wg Bbw ofACRaliy Bakdr ﬂutvhféﬁus placedharound

rporation stiop 11 nust be previolsly threaded
the tstaqﬁ 3f.a T]wéaml sarewédefinto th@ommmistsw lds K&G. 6B shows a

| ogsen.cor n St tap
perspPREER R Sinof Aoty AdaRit 4 IinBRRLAR 4ftdnd 4 Bic ealing
washdit33 ;Slﬁkfeﬂ%@lridqﬂlofﬁ eAd 31 bf Mt BG apdiscreded s w@bfallo@fstop 1.
hex end 38 or can be driven into cor oratlon st op

Sealifg gasketoticemacbenany Bifable egsksy maferiehaccepiaBle feR thecliid cerr'ed in
v Bl e ol s o gt HIABASe FcBPRLIBUL it 1 1
an EBDMUOB‘&S ot‘ lother Slhabteowlmlmrlccnealatg]pattdah 16t 5Bas & perspective
vnewﬂ? g‘-nu(? assembe er{ﬁ sealmg gas & 41f and seapng washe; 5]& and FIG. 5G is a
cross-section of a lined conduit with the T-nut assembly installed in corporation stop 11.

[0066] FIGS. 6-8 illustrate the installation of a sealed connection in corporation stop

11 within an opening provided in liner 17. Liner 17 is impermeable to water and air.
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a blind connection is required (e.g., abandoned
connections). [0065] FIG 5D is a perspective view of
w@2@eatismy gasket 4 1 which is placed around tPer/shah1/010366
of a T-nut and screwed into the corporation stop 11.
FI G 5E shows a perspective view of a T-nut assenbly
40 with a sealing gasket 4 1 and a rigid sealing
[006% S heFIG3% shbas @ openinpd 4Pin! Iier @Mcht e Sthrt Bf Tokmin® adisternally
screwed into corporation stop 11. Sealing gasket 4 1
sealedy comnection bsmepamowog%meﬁtomdtl etdalinesclepFiBi & iflustirataseself-
ried u
tappitg T 36 2 scaling BRRECRE lth o iy GLTRE withelys, sbgut be
insefted within @éﬁiﬂgrl&_bb dinerok?7 anﬂfcerposatnohatdpel lel Smhmgmka 41 and hex

al erjal. . 5k, is a pectlve Vi ew 0
end 38 "SRt ) X eainstling g Tt Sl fipnsadon siginer 17 1o
the Y6HIOR a3shoWAdinFHIG. 85FidrS, the FHAM- c%ﬁﬁéc'n@ﬂ faiy fors A8 Gnternally
conduit with the T-nut assenbly i nstall ed
seal%cwﬁ@uqndnt\smponpprat{oom llrnddines 13 Gr:nmlly, @n@e seffetapping
T- nt!ltn.ﬁit 1@ Af@atll!e?nn foeraﬂs? 9\'&&% aC;%Q&%ﬁl ockm soinP ol $Yiner 17 in
¥ 'Ag provi ded ner ST

pkwé? |s |nperneable to mater and air. [0067] FIG 6 shoms

o] 14 in 17 at, the art, of form ng
Wﬂqas.ln eﬁ Sgéﬂ}eéedthegﬁﬁe'cvsee s Bek mifetﬂmaas gap 3t uwseétte ghread
corp%ilatﬁHQtdp' ﬂeis shdwn rLﬁG 4 'lilioyérch # §§|z§ bd e RRidiHidm &L of the

6 and Seal 1 ng gas or mnt out sealing
COmmNe stopSl, 1 anid dlog endeof| nﬂsmndéd? ipisharpened perenmmye mterral or scale if

ners, 17 and cor o t| S
needed? A et Coftau @R SPoB 11 s PhkeddelPuk dnstalfiflon, BF TR 46 i Sorgpration
stopriekeithif af @péreiflg pronided in Mierat7 dah PRcedd/ast showhén BIGEIG-8. T-nut
s shown the internal connection:

FIG S. He
36 '$ reved w"i'ra sealing rgeéiehéf F@?l@émeé 47 B¥ Freprayan piep W& dorming an

i I once
1 R A S48 b bt i | FRRE AL, 91

[0069%k edn Elﬁe@mma Itynemfk’lr-ng o shown galtbdrodld bitisakftapping -nut

l.ace. . [0068] ,I.n the ¢ he T-nut..us LS not.. ..
46 a5 5 b Seea itlp SpordRn A 1§ SARadnrtie iRoF 6 e A Gin bi
piloSémi47 india hekend 48N Lﬁﬁlﬁblt‘bllo{:’bh@w e 8lzetPtol the ShstRAdihMeter of

the inside diangeter of t corporation stop 11 and the
corparatiosten | bito @nigledd S?"Qz‘ghth%ﬂdpéﬁ@ﬂa@ opening direqtn kg inerol7 to

Rl e T e

seals agginst linas 1A rHanemhd8iihag aproached dex A9| (mne:;hoizvh) ommhe center.

roceed as shown in FlIGS. S .Scr.ewe
PrefRieB" e 48nd RoFbgs Reprevent sEppingAPYHANS £ 1A desien is about
10 degfepar s&n'f-capgﬁtgonnam& En"BedriveR ihtdt RFpbRAtion nesy the outside

connecti on between corporation stop 1land I|ner
perimgigbof hexeng 48 or gan bgdnivearintoygeposation_siapt 1 1j by asbr@whed hex 49 in

the infdr Efn@erfek et kg €l f-tapping T-nut 46 that is to be
screwed into corporation stop 11. Self-tapping T-nut

[0070p hasnothed typelof di-put is shown called a punch bit self-tapping T-nut 56 that is
to be screwed into the corporation stop 11 is shown in FIG. 10. Self-tapping T-nut 56 has

a punch bit pilot end 57 and a hex end 58. Punch bit pilot end 57 is sized to the inside
diameter of the corporation stop 11 to guide it straight and punches an opening directly
into liner 17 to prevent cross threading. In addition, punch bit pilot end 57 threads

corporation stop 11 and seals against liner 17. Hex end 58 has a broached hex 59 (not
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pilot end 47 and a hex end 48. Drill bit pilot end 47

is sized to the inside dianmeter of corporation stop 11
W o00g2de7 it straight and drills an openi ng di P€DUE2007/010366

into liner 17 to prevent cross threading. In addition,

drill bit pilot end 47 threads corporation stop 11 and

seal s against liner 17. Hex end 48 has a broached hex

showf) ianke cenbp\VPreferablyl theakiehd Is. cobse e pbent stripping droerdbiand the
is coarse to prevent stripping around and the thread
threarb design issbawol ft degreege gelidappingeTrnut 2 sam fe friken inie corppration

stopbﬁ W {h% Dtsidat p%gx‘ﬁ%gﬁgirf ‘%EJ( Qhd 58 gpgé'nlb@arl\;el;\Qn@%oﬂa&ﬁlon stop 11

peri‘meter o 48 or can driven Into
by adwosmbedihé:059 imttheinhér digmetebofdwsziend SBex 49 in the inner

i f h 0 t her  ty T- '
0oy *TRkfin ing' G BN ssitiapring Tt £ BF pifotpiESe Pendint iy 56,
the inktid] hoReinSfHee WP Gs r&hpbi R i Bie it 48 &tmcﬂ %nt"ﬁ-nﬁthmhlle

in FIG 10. Self-tapping T-nut 56 has a punch Dbit

threpding thesarposationistppanderalingdhe Bnersimeltangpuslyyi Inghiseage sealing
| O
wasi'sle?rop oﬁi‘éggﬂc&{i‘ ﬁme#iltfsi.gfragp%gﬁé §§eg%tﬁ Jf*gmgs)g g@g@wn M FIGS. 5F
and 6G: eWheiy corponatibn step liﬂlrtadethseulmgtwashasw bhtﬂadlmgessbmlal as
ddi,tio ch bit t.end 57 threads cor,poration
the @fegpt on TmB2 2 6ah & wrpeEpie EAR 10be toiam aRgilog hus
[oo-kzaoaqh FIGNEX anSthérnott @Pewn)r At i$ SOVALERIRE -a EnSirEdshRl Fonut 66

e thread is coarse’to prevent stripping around and
thattito penplaead nd@smgppria%oraﬁemﬂl 1 dlers gpmpressigr (Trnut H6d1aa @ knurled

bod] 70 (9 9inE 3641 38 o b Ferh AR B AR GEH P bl BBy

rlne er 0] driven
of caﬂpm@si@t sebitapping Tliut 6§ agaihst deched dimetaDficorpoftionsopril. A

threefkr’f%{i% Oﬁgr‘]he*)éﬁﬁ{éﬂ&g injp %@Hgﬁﬂﬁ'i‘t Q@Eﬁﬁ'ﬁn %(%H l'ﬁ'ﬂa'%twatand is
dravaﬁugﬁth@auglngtth@kwng Rut 13 td g\s&geltzelb% \A%?rl"fe rdsiBn 4t 7- hut 66

nut 46 or punch bit T-nut 56 reading th
outwasd pod as swagedt intp ahde sdhteadegl tode74 nsntbﬁn $¢mwedaamdctbs Irqbot is

reloagl i o Gfeifitor I ot ioeac ol me RN E s oe

[oo'anpd ﬁﬁag\gﬂﬁelﬁé @ngtgﬂmt Ttriueshohvapa lsé‘all‘hbrgeﬂﬁedl gﬁ@a’gblygs used for
her or 1 IS not essential as the tnhreads on
sealing \ger kagaiat pRndy dppwtth 5 withont peabing agher88- f orm a

[oo'ﬁsﬁ al Flhow &]o»\lsrlu%le i APRLsHRY d?lfve t6§ Q@at @ reR d@'%le | Fumntable

own cal onpression T-nut 'S
61 mmmto mmstwapbh@ral@ﬂnsatepetltlcuttbbéb(n% elmyvrés s"ﬁtmmable 61 is

oW 9 1 B Aol IR AR08 i

hex taﬂdi he;oﬂnweptce&sveom $iftlet diagiepsr of the el o66thagshaps tof e T -nut
i nner. di aneter of corporation stop 11. A threaded rod

withya bgll| detepy, 64 to; hold thes d-nuk in P&a@ﬁm@@smewns dowyn the pipe and to
preveRt Pt él{}ﬁ%'vhéh inQRd1 e w n%i i amm&.cqmg;&?éﬂaﬁ.sms (FIG

swage nu to swage 't body of conpressi
13). TTumtab&c61 is powered by a motor located on the skid carrying the standard lateral
reinstatement cutter robot 63. The motor is mounted on a sliding skid that is able to travel
axially as the cutter robot extends and retracts axially within the vicinity of the
corporation stop 11. Air motor 71 mounted on a standard lateral reinstatement cutter 63

may act as an alternative method for mounting of cutting devices.
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outward and is swaged into place. Threaded rod 74 is
then renoved and the robot is rel oaded for another
w@b@cermat of the next conpression fit T-nut GPCT/PSDFBP10366
In all of the different T-nuts shown, a sealing gasket
4 1 preferably is used for sealing liner 17 agai nst
conduit 11, with or w thout sealing washer 39. [0074]
(0075} G Al fobdb Qé%mBH'r mlabit@a@aﬂaesa%u éﬁﬁﬁ.ghﬁxls%mv.ﬁto%naaﬁt13 to
IS renovabl e. Turntab nmounts onto the standard
find|proteysidns tedatsrmine rmmwe @f tcerpomoormpsSlHowgallyTLQmeam gobot
6 I S..used t o/ n t
findS Qg S5l JErs @ ool b Yhimd BB BEmat bhesibedh e . 1o

anotha'deifﬁhce? aﬁﬁedﬁp cd::rbMﬁprbbe T2 ey bﬂIu@&ﬂgtcﬁingfcoﬁdwubematerials, ,

or other shape, of t T-nut wWith a ba et ept to

whigjythg @ﬁé’fﬂ!ﬂ%u’imﬂ%l bpagastmnﬁlatsnb% AR gMads.fomy rﬁPﬁ32aﬂ%V be

t | I

mouRdRinEY 8t quebtdbk with i Qltlind B oS b Meale Corgarpiiin Hop 1 in

casei where W pnbtmyloas nﬁmrponiatnmatstegs di aré aotskls@lecenr whem gorpbn@tlon
S dard | at.er.al eln emen ut.ter robpt .63.

stopf B4 Geenatrtniipelif miied fan et inal SR8 of BFgupt)3 prior to

linirigl QVRén Frsb@l2 lotars a biess EorpbRtion eloptl 1 edﬁngm Ss seftlto the operator
retracts axially within the vicinity of the

idengiBring thgtqepter of é?m@tlowssop ridt oAt this WpefuEtabl 6} or air motor 71
t 3

maystfetalreb?%% Itbga ﬁ(%sfli?g daq*p %Durﬁr&l?[?]n Ui% ¢ E‘orﬁl or{gaé(r fA6le Spenftigs in

linedEV | OB, thé)ﬁﬁéiﬂingbisrcubhnthms iErdnbghe&ﬁﬁmWstmseae«b atethe canduit 13

. [ nt |j to ondui i nd,. .
with(a e}t B -0 4R34 instll s et Trnttd fnd 4,57l grskes g the
instahbe WhekAtdrporafibe etobhﬁ rsomhdi thtesde@ OtheOT-Abi MtaRéDRs Ack, self-

it is then used to formone or nore openings in |iner
tapping. | n anot her inst ance, an eddy current probe 72 may
u )
[00%& pg:',?lg?'ltcgrﬁ&{st{b Of%qyﬁlt&uﬁ%g?ﬁ%hga% m ?’g&glﬁhéfcgﬁgmsmg 73. In
this irranmr g?olzdo’éz (@) nm:)aldnfg thre surffaed of rhther t?hamd provitle bsgong $ipnal to

bi t |led.to | t. t t
the GRETatRF BHEE IR SPTSSH ORISR 1 df oo AR £ fa eddy
currént prote, BSMine¥iirisal &flomuﬂ%r@ﬁﬁﬁkﬁﬂd Sﬁé?@ﬁatﬂrﬂg faaxne x-rays
beenlntentlonally mlled flush with the internal wall

- galvametgisredierent differgntiation; sonan, andithe Ipen probe 72 | ocates a
[ooﬁ?)as %léoif’g(&{é ﬁ{]alﬁ&ﬂﬁgl:%%ade? tS hgﬁazlddltﬁnﬁef‘%x &0 ’Ith?s avoids the

erator 1 e center of corpora
needltb. pulltthd iubst dutiof xhetplpenaﬁdn Iaeelﬁstitemeneand inseHor new T-maynd then

eGSR BTN i B, 03580 88 a cme

poinPBEViewd is cut in [iner 17, another robot is inserted
into the conduit 13 vvlthaself tapping T-nut 46 to
[0078hst in aig cyfindes i ngtrurﬁ@d onemanleg Hravereiafp gled ithat pushes a

"shc{eh tﬁea\g? € gp ﬁltte s‘f:ervt‘{@%a(?m §9HePJ‘th§ TSt fl,%l} hﬁn&lvgreﬁl%yplck up

one bﬂﬂ%ﬂ] nifsdPncela I‘I‘gﬂlijlit mrentm'ed’ Ironlstshmr;\:)):st;fkhmtr Ityhn@p rétragts the
shde to keep){tI (I)uqq)rflt}(l:ea\lway 8P ﬁle rgmstatemlent and sealing operation. The slide and
skid allow for more than the one nut as depicted now in FIG. 13 and is shown in FIGS. 17
and 18.

[0079]) FIG. 14 shows an air motor 71 that mounts onto a standard lateral

reinstatement cutter 63 (not shown). Air motor 71 is used to hold and drive cutting bits
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this manner probe 72 can ride along the surface of

liner 17 and provide a strong signal to the operator
wob@ra2ue center of corporation stop 11 is | oReX/E82001/610366

addition to an eddy current probe, connections can be

| ocated utilizing ultrasound, penetrating radar,

X-rays, galvanetric current differentiation sonar

t .
1. 286 e 1, LRGeS A RS
bits pulsblftalhgn rioitiod axiak dioéctivh ef mopahnaﬂi erAla mcmnm%t atag radsot include

i nsert .a new T- t hen repos in.,the
rem B senPE QDR A SD THHeRT BRAES 14 Sentile rofied may be
moui®st iy af sppifly anbdhaRisOioNhII iMifiire doRtaéBlvihinlimdrr 17, while also
cylinder 757is mounted on one leg or nore of a Skld

allowing: ragiab meyementsofi the cutting bits adgn makinghennsentric @penings in liner

7. 4 0 o B 6 2GS S 1l 1.
FIGhabsik ean, elevationalr viey! ofngie motat 7 hatitizédh for showleing ccultérgzpbits 21

t he y of the reinstatenent and sealing
dep’&&@r"&h@ I ide and skid allow for nore than the

[()Otﬁﬂe nﬁ{er@z?re%ﬂb@stﬁ SO Warry tife! s@&ll w2 Bf theSroBBOWor ieRample, the
FIGS. 17 and 18. 079 G 14 ows an air notor i

nut miay restiyua hexagonal sack@t a mamwtatdetpable arlepsefitand gam{wobble” out

of ttfeustgg:ggtl S‘Eie ((‘:cg)t%% of pl‘aé\q%i fﬂ Elxlﬁ? L;ED [nZt c;lu.} oithlﬁ&ﬂie lﬁglle &tnhzes a
hexagonhl driver fsrenﬂg/h&h ris rgpunmed him thesturrithise oﬁtHewaott Hﬁns driver stem
et oS 3 o e Aetara ook s isnl, e aiver

sten? RAS4 B4l 4RGH BAIROYde, SHich FravaRifithe auf fr6A tsliBing Qﬂ' thé driver stem
Sensing probes nmay be nmounted in a spring nmechani smto

andato @revient iTraute slcmmwﬁcwhw thandlinge thel 71 -nythWith aptomatic loading

mecﬁaigng?lglg% ggk I,A '(.‘:IR%rgUEJ‘foaé?ér canfmé é‘utrﬁlgg o?’lt 3’ut|¥\'hse own | in the

eni ngs i n
sealidga%semﬂsszElGS(eﬂﬁOew of air notor and sensing
vi ew

paratus, i n Fl . G 16 is_an el evational
l00§‘5 ai Referging moy tp FJESI lﬂ% andpterral FrinstRicTRent anf gealing asgmbly
101 Ledt8RaGEL And Narfah s lri“ﬁc&i?ﬂianlé wftlp%@}nv-ghﬁér? 1§%ﬁ‘own Sealing

varlouswasto carry esealng nut on the robot
assemmhly éthﬂl@es afameuin theformeefi a lad 407 avithgoprir ofsmwkers 103 and

T
1047 Bl 10 B610- el Bod QRO edrhe FaRE L mal bl shown
genérdlly aul 0Dinciudes biwaktetrichabtet 08 ahd hilasier 409 éxmgonted inward of
dri ch. i rmunte in the turntahle qf, t )
cmﬁe@oﬁqg onier o) Fichudes Raroniote 1 14 » Garesee g 113 that is
cou%_l@&ﬁﬁh@%étdﬁ ifl af llh&@fqun@lartﬁ@geesli‘a@ 11PAd&SAlal gi‘&b\@Lﬂ)S in sled
he driver stemhas a ball detent on the side, whi

10235 shawn in ElGe 19 and eartes & plugalingofTmut fisings 1 3o rCastrisige shde 112

extends from air cylinder 111 to position a T-nut filling for loading as described below.

[0082] Assembly 101 includes a robot section 116 at the opposite end of frame 102.
Robot section 116 is an elongated rigid electrically controlled cylinder 117 having an
extension arm 119 that extends from cylinder 117 which can be extended and retracted
selectively. A rotating cylinder 118 which can be rotated selectively clockwise or

counterclockwise is mounted to extension arm 119 with a lift rack 120 secured to rotating
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and to prevent T-nut slip out when handling the T-nut
with automatic | oadi ng nechanisns (FIG 13). A

w0 pproyad7 | oader causing plurality of T-nuts iBCHOSMM7/010366
in the sealing assenbly of FIGS. 17-20. [0081]
Referring now to FIGS 17-20, an internal reinstatenent
and seal ing assenbly 101 constructed and arranged in

cylnﬂqudamammmh 12hwith a\hexdiiod 125isDperativel peairieogd to motor 108
assenb 101 includes a frane in the formof a sled

by q@rzleahq 119 g9gjafirghruniyeryablodnt 134 and, g second universalgpint 125
[0 ﬁﬂbg‘;{g@hﬁﬁmﬁﬁ% tHase 95}%u9felefrﬁéﬁf?su1:9%s 20t ﬁngWn‘aEr 118, extension

generally at 107 i nc
armadydioderi ld9rant| dift meB laﬁhdl' -aut tﬁddtan bt(mw%sfubyj imstadled umaltlda bore
F of ? a 1086. é adeﬁl%og i nc €. [ Jlnd 11 .
ol ap;exiy agsgp?ﬁaf'a'g op iy the Tipgd co eaffﬁieg&a 6" f“ﬁ as shown in
FIGS! $9 and 20, Bhiit & Mﬂdﬁ%ealﬂ% Zgasr@t usz H§ka Béragénal baser 133edn this
in a groove 105 in sled 1 as shown in FIG 19 and

case; e €33 dis peaganpt whish alloyes installationy ytilizing 2 tusmtable hywing a

hexionfindihiea i 6F Winin T2 151 B eBling e n BB Bl o)
(008 s enilnl thre éﬁhodnmhuﬂlaslraaed inFIGSsEL20,0Fndt1 B laincluties a hexagonal
e R B4 o abie: 20ai HEX ABNE nF ey 3 bRIC Adg7138 for

_seclhﬁ\g TiHuer3198 hex ahwxmdnr%%.ém arfih StaNkRioh ! m&xdahm&rng.d
whi ch can be extended and retracted sel ectively

sealingt washerg 39yis iinstdled anogndys¢lEthreadingoportien hi4eef Tapel], anélvylthm
the gérn?n&'%yggrﬁf%ﬁmglg:ﬁﬁlﬁﬁr a@&lﬁ?g,gt% Seégtﬁgg g&{l gﬁthta?l e%hﬁg %rﬁgratlon
sto;r mt mblcngdmt i Selting MiBherAl Iuisrforhédofl 2 Substdntiably nigid elrgineering

plasi e A PHion g5 ol SH GO GIoP LER g 1 ssgisinhe sea

betWwRA AEIbsB oF Tinel 31 Qidrthe dotPoraliGP 3P amythRNinkd amfaq.twws e
various el ements such as rotating cylinder

(00851t enEnun 13k inchides adwlindrical self thregding a@rmouzlm wmn atpilot end
1
l36e§eéff|%npe§910 grp%%fo%f' I?%Pnlngtﬁdbpg tc@%.r%ee G]rzledr?]lte ]%:rg\ﬁ gt?“]:)p&g dtoarse
threddifg rsebatl apﬂbkinﬁitelyinl®° an artlexwto lacconinm$slatel foravatianbes in water
T-nut 131 with_ a seali g gsket 132 has a hex% onal
COYH%%‘E’“l‘%%metFﬁ t Hhig alsq educeshe ameunt of Qe Jeqpired i thrgad T-nut
1312l l ows installation utilizi ng a turntable having a
hexagonal main caw(zg 1for turning T-nut 131 during
I

[0086d 2 | l?q@:fetahe/aeﬁin it E1GS.11dtand A 8, {r@o@qndlm, thealetailind &arn@ige slide
1 12'\1' k ft@ﬁeeﬁa{ﬂtﬂ l%ﬁ 5 3H g%iw-gtﬂqptHérg %eiﬂﬁ%g}‘f(gﬁg ngoplel 34 of T-

er nal as “shown

nut (liBl isendlﬂﬂed indilgatﬂkegl 13 With hexdborens? Tfing the cereruofl thgconduit. In
T-nut 131 tq hex, drjve 122 during pick an .
this; ¢ase.aPRCg; AR {ntermal fpiaptatsmeny S %1 &Ogieéatépdn gmﬁag%b'qéél is

positr%nd:cf‘%tléiJ Eﬁ'ﬁ'ld@@oﬂfdg P! fiat ¢ %ﬂféhﬂ'&i Bond 'aﬁncylls\ﬁepflll so that,
131 and within the center of conpressible

tunw@ mgcaddvm!n»wer@&to allowehexdrive d 22 ¢menteri and eagagsintstnahpre 137
of TRLPIBH II?y rotating rotating cylinder 118 and turntable 121 in a clockwise

direction, T-nut 131 is removed from bracket 113 and is ready for installation into the
next corporation stop to be reinstated. Camera 141 and camera mounting bracket 142 aid

in the visual location of T-nut 131 in bracket 113.
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stop in the conduit. Sealing washer 139 is fornmed of a

substantially rigid engineering plastic, such as
wogioon274eDPE, pol yester, pol yacetal, PTFE and p¢EUR10kB010366

to assist in the seal between the base of T-nut 131

and the corporation stop and the lined conduit wall.

[0085] T-nut 131 includes a cylindrical self threading

[008" t i BN prboiling inberdal RAppiig HEeMBIPE 01 SBiHf catthidgslided 12 holding a

portion 134 includes a coarse thread to prevent )
plurality; ofpf-nuts o3 1 ¢ sayernd intprnaki@ph gans be cemplgied rwithovh the gecesity to

enbll, P50 A0 SRBTRIIO1 50 PR8N o i

121t orque required to thread T-nut 131. [0086] Referring
ain tqQq FIGS. 17 and 18, and 19 and 20, the detail  of

(o088 rlmgg seqtign 10% 'Wl‘t“fB?Sn‘Ell“taF‘ﬁF*’e lﬂ?a@k&%“tithP‘P%m“mg and
o | Ry ) :

o n o iy 191 G Rp OB A o 08

is afvaxiabie) speled nuasort that alfowshappropridieispeed for instadlingaEmptsol3danto the

.an internal rein e t has, been.conpl et.ed, and,,., .
exisfiflg cPipBfalioh siohse “hBler 08, eshéBUL S Reipy Plagiicdy( Yhilp gncemmal
reintti@nehSarMSe@MEEE shstmBY H1Mis edwr tléth rigld sie@ 10Dait is contemplated

turntable 121 can be lowered to allow hex drive 122 to

withim ther scapgiobthg dnventinn & walizeiasy goba positioning devieg suchggs tractors
and)gf’gvﬂ&élggAf gh@%ﬁﬁlaﬁ)‘ﬁ bPS$nuf Ay 204kidt 4o k1#1t'?ct;n%vlzcti(ﬁ‘l 3n this

ckw se direction, T-nut 1317is rem)ve% rom bracket
caselth@ bonefithe qopaehtiohor competatd step camrbei amlavgedrandradatger diameter T-

C oration stop t rejnstated, .Canera 141 and
nut B’Mz}rﬁer%’[ﬁﬂ"rﬁ 'Bﬁ@&‘@gi" kf’ée h‘ﬁloﬁ‘f'ﬂ ﬂPH’e vi sual | ocation
[0089] T-Inckn réadily bt seer @ae thelpkscesdGatkordiindervoivti fhefifvention readily
i nternal tapping assenbly 101 with cartridge slide 112

alloys pag tgconvenientlyl instpll gn interpak tap Yosqonnget\aad seal ithe eqrprration stop

: ) .

Sy TS 0 SO I s

apparente fromo thee preeeding rdesaipition,1 afe. effRi8Yy attdvdr arsd;cinaen certain

charlts may 95 MAGE 41 RRTDRRGLRHE Popve feghad adap Miscopsiihion se forth

withioit d?ﬁhmg(?ﬂﬁﬁ* tiNéhiritmdacoROof th®ientldh3 itli§ ienddl i aR matter
e

spe notor that allows appropriate speed for

contagd 4n the, abovedpseription andt showndndhe ac¢ampapying sirawings, shall be
: : : g iven electrically.
mte%‘??(gasl 1&{9 %%'gggi?de?ﬁgl?g? (L;:Ar'r%n ,,Seg%(rj seal i ng assenbly 101
[0090§ sHbisralsnito be undgrstosd that the Zollawing slatundre igéraded do cover all of

within the scope of t Lnventipn to,utili,ze ,any robot
the Bhnert it S5 e Fpes,ofcie JEveriion, Pefpl et SR Al wireignes of
the §dop® of 1ikd alvedlidrPWhith, as 3-matter BE)argRasd, intight b %4ill Qo UHAE there
connection. In this case the bore of the connection or

beW@GF-por ate stop can be enlarged and a | arger dianeter
[009-5']IUt It can readily be seen that the process in accordance with the invention readily

allows one to conveniently install an internal tap to connect and seal the corporation stop
and synthetic liner. It will thus be seen that the objects set fort above, among those made
apparent from the preceding description, are efficiently attained and, since certain
changes may be made and carrying out the above method and in the construction set forth

without departing from the spirit and scope of the invention it is intended that all matter
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with |arger bore can be installed to restore ful
fluid flow [0089] It can readily be seen that the
w@e@casE4T N accordance with the invention readPdHUS2007/010366
allows one to conveniently install an internal tap to
connect and seal the corporation stop and synthetic
liner. It will thus be seen that the objects set fort
con@fied n tRETRBG et dbSEriptioh HhdadhRWN SRt thé 'aRE0rM Ry MG EdrWIngd shall be
. description, are efficiently attained and, Since
intexpegtechasillysteatiye andvegt iba limidng sense carryi ng out the above
[00%2t h‘ipis%‘s‘g th Be LFﬁerﬁg&? Ihratjﬁ’l% 'f(gﬂ)vs\ﬁ c{aﬂﬁé %ﬁ%t&#&ﬁtt? cover all of
parting fromthe spirit and Scope o e rnvention,
the geinetic and$penidie dedtires ofthe invehtiet whiehj ai avaatter pf ldnguapepmezht be
. de I ption and shown in the acconpanyi ng draw ngs
Sa'dé?jﬂi(tlhg'@ beesRpreted as illustrative and not in a
l[imting sense. [0090] It is also to be understood
that the following clains are intended to cover all of .
the generic and specific features of the invention
herein described and all statenments of the scope of
the invention which, as a matter of |anguage, m ght be
said to fall there between. [0091] It can readily be
seen that the process in accordance with the invention
readily allows one to conveniently install an interna
tap to connect and seal the corporation stop and
synthetic liner. It will thus be seen that the objects
set fort above, anong those nmade apparent fromthe
precedi ng description, are efficiently attained and,
since certain changes rmay be made and carrying out the
above nethod and in the construction set forth w thout
departing fromthe spirit and scope of the invention
it is intended that all mattercontained in the above
description and shown in the acconpanyi ng draw ngs
shall be interpreted as illustrative and not in a
limting sense [0092] It is also to be understood that
the following clains are intended to cover all of the
generic and specific features of the invention which,
as a matter of |anguage, might be said to fall there
bet ween. CLAIM5S WHAT IS CLAIMED I S: 1. A nethod of
internally reinstating an exi sting connection a
conduit having a liner installed therein, conprising:
form ng an opening in the liner at the |ocation of the
connection; and inserting a T-nut having a tubul ar
portion and a head portion into the opening in the
l'iner and the connection to be engaged therein,
whereby a pressure tight
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seal between |iner and the tubular portion and the
connection. 2. The nethod of claim1, wherein the
w@oenngziiebn is a corporation stop. 3. The net hpdr/v§2007/010366

claiml wherein the liner is a synthetic liner. 4. The
met hod of claim11l, wherein the T-nut has a self-taping
external thread. 5. The nethod of claim1, wherein the
T-nut has an internal ge@mAIMS shape and is driven by
a drive nenber having a conplinentary geonetric shape.

6. WHATTIStdIO8INEDAEal m 1, including placing a sealing
gasket on the tubular portion of the T-nut before

i ndert i Agnethed of inderndlhnreinstating @p exising yennepiionsg genduit having
a]i,ﬁ?fﬁ@ﬁggdm}? i} "@ilplg. liner. 7. The nethod of claim1,
Including p‘?a’mﬁg’a

ubstantially rigid sealing washer

bet weenfdrinéngs aaldpagingaakibé limed at ke hoatiec bf oire céhnedtiom; and

met hod of cl ai 51 1, wherei - nut . has %ext er nal,

knur | ed™MSEfFiNg A -pi hguing AluRHArARripnaRd atiGATh BRI into &
operinf ifBieGtbr Qhd ThAtSAnbetiol @ B dhghstd hErRNE GiteRiby a pressure tight

protrudes into the conduit and mlling the protrusion
sealitietwdenlinghandthe tubutba portioniand thewonmestian.| i ng t he T-nut.

10, Thepethad ,of- gl aim ' . i

or 8 1 UGBL g pfr e hers AR Elecet i BUORSH B sop

t hg. con®hié inethbd .of Slaim Nuthekein thedmer 13 arsyrtheabdlinghi ng a

connectjon i ondui t havjn liper ipstalled
thérei n_TaweE'eﬁm% ﬁG"a_lsw ?réwtg%%méﬂ%sm cigpigs extemal thread.
CORPI i STHY nRiddTchih! BlwHetdi theMRAREKasHAihifhaf géH?llléngc‘!"shape

tubul ar portion and a l'onger head portion at one en
and d$ drives byasdrivermeraber ihaving 8 kemplimentary| geometriccshapsf. t he

en@ig; nii ek o R LR RARE RS Y 55, B on the ubular

portidiSéfathé Ttadbeford (riserdng tintd thd conakdtiow tb Gapiove tiid deal bedWeen the
internally in the lined conduit.12. The T-nut of claim

T-nytjand\j9gr-ei n t he hol | ow tubul ar portion is hexagonal

for engqgi | ABXAQ o [ . . . .
(77, 2090 bl O Sl ORER g 2l i g
washer Hetwerpphaspating gasketl andhheecinectidon. The T-nut of claim

11’8. Wheli‘ égle{h% o&‘léf%erEi[ ngrteljn ;mt}talf’as %n %;(JCIQI{:M Eﬁ]udrle]:i%{nrface to be
swaged into the connection. o
9. The method of claim 1, wherein the connection protrudes into the conduit
and milling the protrusion flush with the conduit prior td installing the T-nut.
10.  The method of claim 1, wherein the connection protrudes and milling the
protrusion prior to lining the conduit.
11. A T-nut for use in reestablishing a connection in a conduit having a liner
installed therein and forming a seal with the connection, comprising
a substantial rigid member having a hollow tubular portion and a longer
head portion at one end of the tubular portion,
the external surface of the tubular portion having an engaging surface for
engaging the interior of the connection, and
an installation configuration to allow for installation internally in the lined

conduit.
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punching an opening in a pipe liner. 15. The T-nut of
claim1ll, wherein the tubular portion has a pilot end

WO pdovaelrawi th a drill bit for form ng an openi nRCT/NSA07/010366
pipe liner. 16. An assenbly for reinstalled a
connection in a conduit having an internal |ining,

conprising an elongated franme having a first end and a

se¢and ERAIT-nat 6B¢IEA] 1, adhteis thRthoMoe tehdargptitich isMeRigonal for
assenbly at the other ‘end of the frame; a notor

engagingvith a bexageealidriyge: a cylinder with a cartridge

slijge Cﬁll'legl]e,qltt& ai?ny’ W\g.f% rl'r"?]&] u ubugapepo l{ B%lsldgeself-tappmg

sl ide |ngapural|’t I ns atio
_extenmmreadconnectl on in the conduit; the robot assenbly

| udi an armthat can be rq
ot Bk dept o i ACx wheiel Wt ROURS poteh pis a ok ond for
punwgﬁegbetng,gt,hg emne‘and a turntable including a drive
el ement’_nounted on the life rack and operatively

conhﬁect'ébb Tenut lof claimdil, wheesirethe tublariportien éﬁ%mbt enth fitted
| n age a fitting stored
W"hadrtl Elé?garrf%ﬁgéggébénd% §(n% 'é srluiq'l on the fitting for

i n$6.al | Ahiagsenibly dorareinsmatied i connéctioh e acnduit havifg an Tinernal
I assenbly of claim 13, further including a cutting
lining, EOMPRISIY the turntable for cutting at |east one

gr eeni ngh §1Bndaftal éransheﬁavir@ra ﬁl@fsé{dtdnﬁg sebnd ngut . 18. The
assenmbly of Claim13, further including a renot e

sensi nga ranérariocatadras .one sad @nd atrebetrassembinat Hieantket end of the
f towards a conduit wall. 19. The assenbly of claim 18,
erein the renote sensing nechanismis an eddy

cur r ent a fietee Giddinted . thériimé;hod of [ining a conduit
havi ng at | east  one connect i on, conpri si q%ie form ng

t hread ®EYlnder with ipsarteides flide coupled 19 aparfr ﬂgot?qnéhe cartridge
snd&ﬁcndwa eamm%fh* { for iRtaMadich Mto 4 EnkctRAGn %%hwt in

re t e connection protrudes into the
condui t theaolabt assembly including a cylinder having an arm that can be rotated
and extended and retracted selectively,
a lift rack mounted to the arm; and
a turntable including a drive element mounted on the life rack and
operatively connected to the motor,
whereby the drive element can be selectively positioned to engage a fitting
- stored on the cartridge slide and position the fitting for installation into a connection in
the conduit.
17. The assembly of claim 13, further including a cutting element on the
turntable for cutting at least one greening in the liner for inserting the T-nut.
18.  The assembly of claim 13, further including a remote sensing mechanism
mounted on the frame and biased towards a conduit wall.
19.  The assembly of claim 18, wherein the remote sensing mechanism is an
eddy current detector. | |
20. A method of lining a conduit having at least one connection, comprising:

forming a thread on the inside of the connection;
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screming a T-nut with a sealing gasket and seating
washer facing the liner into the threaded connection
WO eooaatiseve a pressure tight seal between the BEHUS2097/010366
gasket, the synthetic liner and the corporation stop.
21. The nethod of claim 20, wherein the connection is
a corporation stop and the opening is sized to the

i nsi de ghiggeedonhit With admenor ation stop. 22. The
met hod of claim 21, wherein the corporation stop

pr ot r udisming o least ope wgening imthei kinemwhere) thel eppneationtprotrudes
intothEcsauy before lining. 23. The nmethod of claim 21,
ereirn the |ocation of the connection is determ ned

‘usi ng r siidviag acNaiNgith ackalingqhiyket aHE Beating aoldlercfd¢ing MHe liner
. technol ogy. 24. The nethod of claim 23, wherein the
into the Hhyreaded connegtion toharbieygyp RessHretight geal betwesn thy sealing sasket,

the Elfeﬁ@?iﬁfr &Q'meTgﬁ?ﬁﬁ%ﬁg?l?f claim1, including the

tep o ocatin ion of the connection using
a Rénot Themethod @f dlain 20, whéreinTthe comteotion &f a corponati@b stop and

wher ei.n .t he renpt ensi n evice i s an eddy current

the §ERInG ety R AT O HECPErIp Bt | ng o
coppect TR mlethod dfi dififh ZRNGKErdin th BEpbatiBA stop! f¥ireledGntd the
rQbot carrying a renote sensing device, and biasing

conduitanddsailded-fhshiwith the condaitbgfosp livigs t he |ining to and
725 AL e ] 1 SoG0AHShL Bc o TP cBRh
detegulngd osing esmotel s¢nsimgdechnology, such as eddy current technology.
24.  The method of claim 23, wherein the remote sensing technology utilizes
detection of eddy currents.
25.  The method of claim 1, including the step of locating the position of the
connection using a remote sensing device.
26.  The method of claim 25, wherein the remote sensing device is an eddy
current detector.
27. A method of internally locating a connection to a lined conduit,
comprising:
providing a robot carrying a remote sensing device, and
biasing the remote sensing device to engage the lining to and in accurate
location of the connection.

28.  The method of claim 27, wherein the remote sensing device is an eddy

current detector.
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