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[0003] A variety of circumstances exist in which it is desirable to form a junction or

ALE A r’.l L

branch line from a main, fluid-carrying conduit. For instance, in the municipal area, it is
often necessary to install a branch line into a water main, gas main or sewer main. A
similar need exists in other industries, such as in the chemical pipeline industries.

{0004)  In the municipal area, many water mains were constructed years ago and the
wall structures are now badly eroded or collapsing. In order to repair such damage, it has
been proposed to install a liner within these lines to provide a new water-impervious wall
to the system. There are a wide variety of different methods available in the art for
inserting liners within existing conduits. These lining methods include the cured-in-
place, fold-and-form and diameter reduction methods, each of which inserts a liner from
one end of the conduit to the other. However, the wall of the line is usually not
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
stap 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.



To be successful, the reinstatenent nust forma seal between the
reconnecti on nunber and the |lining and between the reconnecti on nunber and
t he branch or service connection. WO 2007/ 127447PCT/ US2007/ 010366 100061l n
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corporation stop assembly for use with standard tapping equipment including a threaded

stem with an enlarged, conical head for forming a blind side seal. A standard saddle
having a radially-inward tab is placed on the external sidewall of the conduit about the
opening aﬁd receives the compression ring, the tab engaging fhc notch in the compression
ring. The stem, saddle member and compression ring engage each other to prevent
relative rotation during installation.

[0009])  While these devices allow for instaltation 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 intemally sealed connection is

2



reinstating flowto a connection in a lined conduit and internally seal ed
connection is provided. An opening is fornmed in the liner at the |ocation
of the 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
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drive mechanism for installation without having to remove the sled assembly from the

pipeline.

{0012} Acdordingly, it is the object of the invention to provide an improved method

for reinstating connections in a lined conduit to create a sealed connection between the

connection and the liner.

- [0013]  Another object of the invention is to provide an improved method for
intemnally reinstating a connection in a lined conduit to form a seal on both an interior and
exterior sidewalls of the conduit 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
intemallf 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.



100161Yet a further object of the connection is to provide a 1-nut for
installing in a connection to restore service. WO

2007/ 127447PCT/ US2007/ 010366 100171Still other objects and advant ages of
the invention will in part be obvious and will in part be apparent fromthe

speci fi cat,ivg%ﬂ.,;llgg‘;ﬁlThe I nvention accordingly conpri S?él*l{]%()ﬁ(ﬁ% REal steps
and the rel'ation of one or more of such steps with respect to the others

and the apparatus enbodyi ng features of construction, conbinations of
el enents and arrangerrent of parts which are adapted to effect such steps,
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effect such steps, all of which are exemplified in the detailed disclosure and the scope of

the invention will be indicated in the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] For a fuller understanding of the invention, reference is had to the following
description taken in connection with the accompanying drawings in which:

[0020] FIG. 1 is a perspective view of a segment of a lined fluid-carrying conduit
having a corporation stop instalied on the fluid carrying conduit as arranged in
accordance with the invention; '

[0021)  FIG. 2A is a partial cross-section view of the fluid-carrying cdnduit showing
the liner installed in the fluid-carrying conduit of FIG. 1, with a protruding corporation
stop; ’

[0022]1 FIG. 2B is another partial cross-section view of the fluid-carrying conduit
showing the liner installed in the fluid-carrying conduit of FIG. 1, with a flush
corporation stop; '

[0023] FIG. 2C is another partial cross-section view of the fluid-carrying conduit
showing the liner installed in the fluid-carrying conduit of FIG. 1, with a corporation stop

- mounted within an external saddle attached to the outside wall of the condui;

[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;



[0021]FIG 2A is a partial cross-section view of the fluid-carrying conduit
showing the liner installed in the fluid-carrying conduit of FIG 1, with a
protrudi ng corporation stop; 100221FIG 28 is another partial cross-section
view of the fluid-carrying conduit showing the liner installed in the

fluid-car r%b@%?ﬁ?ﬂg‘}” t of FIG 1, with a flush corporapipPhsibARoscd00231FI G
er

2C i s anot partral cross-section view of the fluid-carrying conduit
showing the liner installed in the fluid-carrying conduit of FIG 1, with a
corporation stop nmounted wi thin an external saddle attached to the outside

wal | of the_conduit; 100241FIG 3A i erspecti.ve view of a hole saw with
cent eri ngl3928# thF;F" PE 15 & BRISREHYCOHRY PS\B%E‘"@ FYting e At Lseddo {4 | i ner i n

accor dancgneMohéntrR@pedivEmithOsynth@ORRY i 4ecordbhck Sith URShERAGH;I ve view of a
hol e saw bit that is used to formone concentric, opening in the synthetic

liner in B02Yr dfBe3fvstaparspectivrwiat plohheateddiolsqufting andosnleripg bisthaldt 1  ve vi ew

of a mllRg it Beb cbﬁceHﬁﬁdoﬁeﬁinEP'iﬂnﬂ%r‘%rnﬁﬁﬂéQﬁEﬂ’ i aQBRRhRIwith thdre
synthetic liner in accordance with the invention; 100271FIG 3D is a
perspecti p¥enfoBy. of a nmilling bit with centering bit that is used’to

[0030] FIG. 3G is a perspective view of a milling bit with a bearing end used to

remove the protrusion of a corporation stop before liner insertion in accordance with the

invention; I .

{0031] FIG. 4 is a perspective view of a self-aligning tap for forming an internal

thread in the corboration. stop in accordance with the invention;

[0032] FIG. 5A is a perspective view of a self-tapping T-nut that is screwed into the

corporation stop in accordance with the invention;

[0033] FIG. 5B is a perspective view of a threaded T-nut with straight thread that is

screwed into the corporation stop in accordance with the invention;

[0034] FIG. 5C is a perspective view of a threaded T-nut with tapered thread that is

screwed into the corporation stop in accordance with the invention;

[0035] FIG. 5D is a perspective view of a sealing gasket which is placed around the

shaft of a T-nut and screwed into the corporation stop in accordance with the invention;

[0036]  FIG. SE is a perspective view of a T-nut assembly including a sealing gasket

an;i sealing washer, which is screwed into the corporation stop in accordance with the

invention.

[0038] FIG. 5F 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 2 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;



formtwo concentric openings in the liner in accordance with the invention;
WO 2007/ 127447PCT/ US2007/ 010366 [0028]FIG 3E is a perspective view of a
heated hol e cutting bit that is used to formone concentric opening in the
synthetic liner in accordance with the invention; [0029]FIG 3F is a

per specti vevovieym®oiszra heated hol e cutting and cent eri ngchidsdohadozdss used to
formtwo concentric openings in the synthetic liner in accordance with the
i nvention; [0030]FIG 30 is a perspective viewof a mlling bit with a
bearing end used to renpve the protrusion of a corporation stop before

l'iner insqadrpn IFiG.acs QWEAGSil PIC. h%hb\@i‘ﬁﬁﬂfe'lﬁ’s}ihlleﬁ fHo3dd & %on&rubt%

perspective view of a self-aligning tap for formng an internal read in
t he cor porad jaswangedofn japcosdanes dathcé'evwrwmttonethpha@ﬂvpbm sqabd@mqenahe 5Ais a

per spect i \gmbiaibh bp andifl fynbiRRPIig; 1-nut that is screwed into the

corporation stop i n accordance with the invention;
[0042] FIG 9 is a perspective view of a self-tapping T-nut with a drilling bit on the -

pilot end that is used to form the concentric opening in the liner in accordance with
" another embodiment of the invention; '

[0043] FIG. 10 is a perspective view of a self-tapping T-nut with a punching bit on the
pilot end that is used to form the concentric opening in the liner in accordance with
further embodiment of the invention; _
[0044]  FIG. 11 is a perspective view of a T-nut with a knurled body and an o-ring seal
with an internal swage nut that heips guide the T-nut in the inner diameter of the
corporation stop in accordance with another embodiment of the invention;

[0045)  FIG. 12 is a perspective view of a turntable having a removable hex, or other
shape, drive in which the bits for making concentric openings in the synthetic liner, for
milling the corporation stops, for tapping and for installing T-nuts in accordance with the
invention;

[0046] FIG. 13 is a perspective view of an automatic T-nut loader constructed and
arranged in accordance with the invention;

[0047] FIG. 14 is an elevational view of an air motor for mounting hole cutting
milling bits and remote sensing technology, such as an eddy current probe in a lined
conduit; .

[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 assembliy of FIG. 17; and |
[0053]  FIG. 20 is a perspective view of the hex drive with ball detent of the tumntable
shown in FIG 19.



[0033]FIG 5B is a perspective view of a threaded T-nut with straight
thread that is screwed into the corporation stop in accordance with the
i nvention; [0034]FIG 5C is a perspective view of a threaded T-nut with
tapered thread that is screwed into the corporation stop in accordance with
t he i nvent wanoo/R@35] FIG 5D is a perspective view of acsesioimgogasket
which is placed around the shaft of a T-nut and screwed into the
corporation stop in accordance with the invention; [0036]FIG 5E is a
perspective view of a T-nut assenbly including a sealing gasket and sealing
washer, which is screwed into the corporatlon stop I n accordance with the
| nventlon [0038] F ] of . the fluid-carrying
conduit with liner agcordance with the
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accor danceylintdfidn! tifteridr idewall A13; which has been lined with a synthetic liner 17 formed

from a cured in place liner or polyolefin, e.g. polyethylene or other similar synthetic

lining system.

[0055] A well-known process for rehabilitation of existing conduits generally utilizing
a flexible liner to be cured in place is the Insituform.® Process described in U.S. Pat. Nos.
4,009,063 and 4,064,211, the contents of which are incorporated herein by reference.
Another rehabilitation process known as the NuPipe® Process is described in U.S. Pat.
No. 4,867,921 and No. 5,255,624,‘ the contents of which are incorporated here by
reference. In this latter process a substantially rigid replacement pipe is installed in a
flattened and folded shape, heated and expanded to the shape of the original conduit.
Another process for lining conduits familiar to those skilled in the art is diameter
reduction, which is described in U.S. Pat. No. 4,923,663, issued to McMillan. Another
pipe lining and process is discussed in U.S. Patent No. 5,934,332 to Rodriguez et al., the
content of which are incorporated.by reference. This later pipe lining is used in the
examples shown herein in the drawings.

[0056]  FIG. 2A shows a partial cross-section view of conduit 13 showing liner 17
installed in conduit 13 with corporation stop 11 that is not entireiy connected to canduit
13. Generally, corporation stops usually protrudes into the conduit as shown here.
Corporation stop 11 protrudes into conduit 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 depression 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.



WO 2007/ 127447PCT/ US20071010366 [0041]FIG 8 is a viewsimlar to FIG 7
showi ng the installed internal tap constructed and arranged i n accordance
with the invention that achieves a seal between the corporation stop and
the synthetic liner; [0042]FIG 9 is a perspective view of a self- tapping

1- nut Wthvﬁ)ﬂ{ohiﬂmﬁg bit on the pilot end that is Use‘iicrrﬂlsi(ﬁ%'ﬁ@g&

concentric opening in the liner in accordance with another
the invention; [0043]FIG 10 is a perspective view of a self-tappi ng T- nut
with a punching bit on the pilot end that is used to formthe concentric

openi ng in oﬁéag4l FRE2a ﬁo&@@%aa&m@@smmﬁauwewfcsmdrm%u@fmeh@v

I nventi on; [t FIG, 11 is a perspective view of 1-nut wth a knurl ed
body and dmstabled |"h@P"§lé'&Il3 With isomarafipn stopd]l thahisgot m}trelmamnepred gcapduifie t he

T-nut in tRe; 'dw {ondaxﬁgﬁ&me%nm?lf do raa éh@&‘ tés;P&ternanass&aé JdARGSs W th

anot her enbo he invention 12 1s perspective view of
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for making, c,macsdaa‘sl; §3 otna@'.m il fn{%oéee%xp%ﬁrssslowﬁrunteI 9, 59 by 39 the

corporation stops or tapprng S i’n accordance with
t he |nventr¢mwmq VLehFer@y m@rm ﬁanqse.r idhous vneuai/detwtlofn, amotheumetimad o€ 1- nut

| oader Coraé{eét%%ttﬁgngMOte sensoring technology, such as eddy current technology, mounted
on a robot, can be used for locating the corporation stop. Once a corporation stop is
found, a cutting tool bit may be used by the same robot to form at least one concentric
opening in liner 17.
[0059]  FIGS. 3A and 3B show respectively a hole saw blt 21 with and without a
centering bit 22 and a saw 26 at one end and a hex end 23 at the other end. Centering bit
22 is used to drill a first opening 19 in liner 17 where a outside shoaldér 24 of centering
bit 22 is sized to the inside diameter of the corporation stop 11. Saw 26 is used to drill a
second concent;-ic opening 27 in liner 17 with saw 26 sized to the outside diameter of
corporation stop ll.r Note that first opening 19 and second concentric opening 27 are
drilled around the same time. With no centering bit 22, one larger opening 27 in liner 17
is formed where saw 26 is sized to the outside diameter of corporation stop 11. Hex end
23 of hole saw bit 21 fits into a turntable 61 (shown in FIG, 12) and is secured with a
snap ring groove 28. Tumtable 61 drives hole saw bit 23. Tumtabte 61 mounts onto a
standard lateral reinstatement cutter 63 which is mounted onto a2 modified robot. An air
motor 71 mounted on a standard lateral reinstatement cutter 63 may act as an alternative
method for mounting of cutting devices as shown in FIG. 12 and FIG 14.
[0060]  FIGS. 3C and 3D shows milling bit 20 with and without a centering bit 25 at
one end. Centering bit 25 is used to drill a first opening 19 in liner 17 where outside
shoulder 24 of centering bit 25 is sized to the inside diameter of corporation 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 sized 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



arranged in accordance with the invention; [0047]FIG 14 is an el evati onal
view of an air notor for nounting hole cutting mlling bits and renote
sensi ng technol ogy, such as an eddy current probe in a lined conduit;
[0048]FIG 15 is a perspective view of cutting/mlling apparatus of FIG

14; [0049] W(ﬁ(}ﬁ%ﬁﬂﬁ an el evational view of an air not Q,EF)S%%M@? 6for
| ,

nmounting cutting bits on the | oader of FIGS. 14 and 15; 17 is
perspective view of an assenbly with | oader constructed and arranged in
accordance with the invention; [0051]FIG 18 is a perspective view of the

t d i ' t | El 7; 52] FI G
1o s o pEighH:, RBGnuRANCE n8CRLd (hnihing GE2CAB IR aimBbie B S lsecdB°7 0
With |ift vomh asnep tingpiones 28 sBighble 67 diveSthelwillirgrtdt 230 OBE]tHICGH Bourits a

per spect i g tantihr TatdrFeilSatebre hiectes WaRR'id mEShé Yned mbdified bt 20! ©

[0061] FIGS. 3E and 3F respectively show a heated hole cutting bit 29 with and
without a centering bit 31 at one end and a hex end 23 at the other end. Centering bit 29
is used to burn a first opening 19 in liner 17 where outside shoulder 24 of centering bit 22
is sized to the inside diameter of corporation stop 11. A heated hole cutter 29 is used to
burn a second concentric opening 27 in liner 17 where heated cutter 29 is sized to the
outside diameter of corporation stép 11. First opening 19 and second concentric opening
27 are performed around the same time. With no centering bit 30, one opening 27 in liner
17 is formed where heated hole cutter 26 is sized to the outside diameter of corpdra_tion
stop 11. Hex end 23 of heated hole cutter bit 21 fits into turntable 61 and is secured with
a snap ring groove 28. Turntable 61 drives the heated hole cutter bit 23. Tumtable 61
mounts onto a standard lateral reinstatement cutter 63 which is mounted onto a modified
robot as shown in FIG. 12.

[0062] FIG. 3G shows a perspective view of a milling bit 20° with a bearing end 45
used to remove the protrusion of corporation stop 11 before liner insertion. Referring
now to FIG. 4, a tap 31 having a self-aligning pilot end 32 and a hex end 33 is shown.
Hex end 33 of tap 31 fits into turntable 61 (See FIG. [2) and is secured with a snap ring
groove 34. Tap 31 is used to thread the inner bore of corporation stop 11. The threads
formed are left hand threads so as not to loosen corporation stop 11 during the tapping
with tap 31 or installation of T-nut 36. Pilot end 32 is sized to the inside diameter of the
corporation stop 11 and the end of the pilot end 32 is sharpened to remove material or
scale if needed. Tap threadihg is not applicable if a self-tapping T-nut 36 is used.

[0063]  FIG. 5A shows a self-tapping T-nut 36 that is to be screwed into corporation
stop 11. Self-tapping T-nut 36 has a tubular or pilot end 37 and a hex end 38. Pilot end
37 is sized to the inside diameter of the corporation stop 11 to guide it straight and to
prevent cross threading. 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



shown in FIG 19. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS [0054] FIG 1
shows a corporation stop 11 installed on a |ongitudinally extendi ng host
conduit 13. Host conduit or pipe 13 could be, for instance a water nain,
gas main, sewer pipe, or the like. In this instance, conduit 13 is nade of

st eel and rally cylindrical interior sidewal as been
lined with ‘Qgig@ﬁ?ﬁgfl c liner 17 forned froma cured i ni)q]’gce Oﬁ%é;?

pol yol efm e.g. polyethylene or other simlar synthetic |ining syst em
[ 0055] A wel | - known process for rehabilitation of existing conduits

general |y | I
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Pilpe 115 LORA | Byl 86 B LhBLAS0Rd ARG Lolda] 30ARGGaLFRUR: #nd: yRanded to

the shape Tof 8 | |na Conam't rocess ni ng condU|ts
famliar dbubsndld‘lhzﬁac&k erhdub dorpotdtien atop it Snraf bamt Emut %Icmntheomdemmoh i's

descri bedgin .U S ssue r pipe
l'ining an% plﬂl &:é"stge cassegl %rgﬁzs%’%lg‘gcq%eﬂogls r%u[ngdk %ana%clogsgcuggez: P8 Rodr i guez
et al., t lo%qontl‘ﬁ@t 5B shoatsi acdtaraleed mbtrtbmaﬁle{dotbylfmbmgpmmt 34Tkhasis| at er pi pe
Iiningis S e exa e nlnthe raw.ngs. -.LOO56) FI G 2A
shows a p #S‘érfwﬁgmcog%(’ ogrfgwslgwﬁ? i el ngagﬁg%e%q%f"ﬁéé @a} i nstall ed
i n condui i td Be wirdweddmd gowpaiation step O Iﬁemhadledl’s-nmha\emmroeénd Ifamdacted to
condui t |y oration.stops u |nt t he conduit
as shown érgsg@op ‘31"3‘??% &egb"'%f"ﬁfd&dfwge kﬁ%B‘P ‘W(ﬁg‘f 19 €4 ﬁﬁ“t hus nekes
a depr essitaight ihdh;o pmeritZrosimadﬂngessnm it Y bhﬁcﬁeﬂﬂﬁdobgmngrweﬂ theng a robot
into the condu t.he | catl ns, of the

canera, 1 or t ect
oy csor Bt oneh Héihe A B Saroestion aien 1T et bd Prstiouse rapred ith e loed by
the same 310bﬂ{redd© alfeGEMhﬁid thﬁaadsocuaﬁhoﬂbeﬁﬂs&gcdrﬂorhﬂmﬁto;ﬂ.ﬂ amngh@pir@cat i on of
cor por at | O

condui t \%lﬁ) ﬁb'"ﬁ‘f’ 05%'5‘;? ﬂ‘l‘%%éBT %%Bﬁmbabeﬁ%b} e%‘ ?’&%gﬁ‘?srat‘%’g{t:‘{?l i oxl g}tNogf
11 t hat itﬁe mts.derﬁenfreiey of @80 @Al 88 drQcal BRHven 1mto adthokation GlopPTi0by @di ng i nto
the Condul;rgacl]ied hexvggel%gg Zé n tﬁé?nlgﬂﬁgezrogfyeg %nds ?86 T-nut 36 is removable for
repair either robotically from inside the liner 17 or from outside by access thru the .
corporation stop 1 I inner bore. T-nut 36 can be made with no flow-thru in the case where

a blind connection is requured {e.g., abandoned connections).

[0065] FIG. 5D is a perspective view of a sealing gasket 41 which is placed around the
shaft of a T-nut and screwed into the corporation stop 11. FIG. 5E shows a perspective
view of a T-nut assembly 40 with a sealing gasket 41 and a rigid sealing washer 35 placed )
| around pilot end 37 of T-nut 36 and screwed into corporation stop 11. Sealing gasket 41
| can be any suitable gasket material acceptable for the fluid carried in the conduit, such a
rubber or a compressible synthetic material. Preferably, gasket 41 is an EPDM rubber or

other suitable ¢lastomeric sealing material. FIG. 5F 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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100581FI G 2C shows a partial cross-sectional view of conduit 13 show ng
liner 17 installed in conduit 13 with corporation stop 11 that is not
entirely connected to conduit 13, is not protruding into the conduit 13 and
is attached to an external saddle which is attached to the external wall of
t he condui out a protrusion of corporation stQ i nt o_condui t

13, there &% ﬁ%”&”%ﬁa||y ngtlceable depressPon in IlnefBTW'(ﬁng%¥l as
renoving any tenporary inserted fittings. Wthout visual detection, another
met hod of detection using renote sensoring t echnol ogy, such as eddy current

t echnol og un 1| robot used for t he corporation
st op. Oncgo%éygorﬁp;?a Tonc & SE el’img?oun‘amrsle7 ‘ﬁﬂg?ggﬁmgﬁta"d%mﬁ used by
t he sane rsc,dmt cmmedtmnrhemzeeh e:as:branne stbpnt:leﬁﬁdr meerqpenmg 7 iMubttaRgrsefky .

[ 0059] FI res veI bit 21 with and w thout
a center |(§na ?ﬂg' gﬁ %ﬁ e‘?fdwgl??dt &°aHRg washst ég ttR"e ot her
end. Cent erlsm@l Wittin afzening msleunetramﬁd bdrpc&atidnrsedp 2P SBiling gﬂ&eﬂeﬂ ahd Red 17 where

a outside s of . centerin t 22 is si e inside di aneter
of the coreﬁ‘gggf)fj‘gﬁ'"g%ﬁ“sﬁs agaug ‘2’% ?Jé “’tfé'e‘dkeFd S&%‘?qd@"ae%'eﬁafdwe&éh&%nt ric
openi ng 2the dmnﬂumab sHobviVintRIGS AWHREe, e Z@EmbICohiRtion Fubly d6rntdian TRERAILOT

enjng 19 and second concentric

cor porati on stoB @otethat flrst OP

openi ng 2 Feakdsoppschpn.between sREporatian sigpnk P‘?drﬁ‘erWt‘ﬁe“ﬁEf‘”&éWP“eﬁ'fﬁ@’W& 22, one
| ar ger opamiud g6 Lhnstaliddiin BRer 17 i Make® B nlccRiciBESn fﬁdmt%ﬁd hSldSlides 97 &P the

out si de dlﬁP nmet er of corporatlon stop 11. Hex end 23 of hole saw bit 21 fits
into a tuPlfable 61 (shown in FIG 12) and is secured with a snap ring

groove 2840068 Nt AOhE chib veheke/@e 'Iblﬁ.lt%s&iaﬁ\’ngi §elf2t§pplr-1|é-‘ kdp! AL G ko WHERE S ONto a

standard lateral reinstatenent_ cutter is nmounted onto a nodified

robot. AnCYppratign gop Fhasshom b Ignd-aPilat &Pfd%t?r'd 312951 tortbg inpids diameterafithet cutter
63 My ackorpbrafth dbg ﬂraﬁa&nev&dm Mfémi@zxsrmééﬁénbm reﬁm@el&h&tbmmda%mk S as
shovvnlnFleg 12andFIGl4 60l FIGS. 3 D shows mlling bit 20
with and WFerbufier comeratiop ﬁ@PBﬂ fis ‘i‘!?aﬁ‘%d Bsdnsiligtioncefik-gipti 38 dn perporation s used to
drill a fitbplll URER dAGpdifing Frobidaeih 1hér Wﬁhﬁr&b@ﬁs%‘o»ﬁmtﬁ[dﬂs-g‘*r %t] | centering

bit 25 is_sized to the inside dianeter of corporation stop 1 ing bit
20 i s used® SFemved with a sealing sasketcd fesinglingp & hintycarmoratipn)stopd qumnmr e mlling

bit 20 i sinddrsf sﬁﬂedébﬁn&%1§béiﬁe&il'cﬁpﬂ%h%'bn% qpﬁrﬁﬂfr@“'ﬂn stop 11. Note that
first openlu‘g&t 9 and second concentric openin are perfornmed around the

sane timel h HdF1ieft @ethaytyps of Faut ﬁrFéo‘d'ﬁ)éﬁﬁ?ﬁQ drifl YinselfitpppingiTenits f or med
where m | kg fae Bi b b8Qciehed tr&@@orb&a&&}ﬁstg,yw @enf gmgtﬁm% HQh RRAGd On stop

11. Air notor 71 nounted on a Standard | ateral einstatement cutter 63 acts
as the nePi3End 47 2ndahex aed 68 Puillthihpjloyend $2ds sized o wrinside dimneer af.

Al ternati yg hdfatuﬁa 465 18761 gile T 4ttaldh® ald Hn@%vf 'of}e?ndgndl&c&}' rﬁ]ﬁmr P and i's

secured with a snap ring groove Turnta I VES Ilng bit 23.
Tur nt abl ePEYenkgrest threading Braddisian,drillditaitet endei't'nbrp@stsenmntanmt@;etl #@ which is
mount ed ogh@ Baidide} §9. mQOénd show a
heat ed hol e C%?tl ng'3 vmth&%%rﬁgﬁ%ﬁgﬁwdﬁgrsﬁﬁaﬁgﬁﬁ% n%'f one end
and a hexP&fmbin ﬂb?tﬂ“t"fh‘eisdf’?féfr tomenmmwr@andﬂ@mrsaman fsabbum a fir st
openi ng 18y ékrdeb SLIFlabpi a1 ot A6 oa e atAUE SorBthiigh s6F 7 87 WdbuRlde 22 1
sized to the 1nside dianeter of corporation stop ‘e cutter
29 is uselFrimstesof iexend 48 gnernchsdciuen l:nwccomyeaﬁongtoaﬂbnalbrqadredh?x 4hier e heat ed
cutter 2%k fndt &isfetbbrhbeUissi de diameter of corporation stop 11. First
opening 19 and second concentric opening 27 are perforned around the sane
time. WtHROHY cetnather tigpeof T-madis sheven eqlled 2 panchbit salfitipping Tt iS6 tabismed wher e
heat ed holy8eGeibivE] inafihd a ation stop
11. Hex er(l)d823 of lﬁeaPegmﬁlér%&gl t]tellr]? ﬁ"gﬁgﬁ’ﬁ? ?ﬁ B Fﬁé %E)Féjﬁaél and is
secur ed wt p¥nch bdrpalet eridny apd @dhes ez@ 58.THpmehatiit pilod endi57 isesized tuethhemtded hol e

cutter b| t rd,| ateral in taterrent
cutter 63 Vﬂvﬁ%?:rhgf:{éémn%ﬁ&gmgllstépwmo gm%? da{t%ﬁ&iﬁ u'gcg szﬁ1 %ﬁn'f‘ﬁg Y
[ 0062] FI Grto3lnes NGwe rpreyset sqoex thiraadingi elw nlﬁ:tannpddchrhg filot e20's7 Vﬂu’éd&!sa bear| ng

d 45 . USt, f I
nser 0 or TRk PR et Bpdte R0 19, SRR neRE oalpea S pi o

end 32 and a hex end 33 is shown. Hex end 33 of tap 31 fits into turntable
61 (See FIG 12) and is secured withya snap ring groove 34. Tap 31 is used
to thread the inner bore of corporation stop 11. The threads forned are

| eft hand threads so as not to | oosen corporation stop 11 during the
tapping with tap 31 or installation of T-nut 36. Pilot end 32 is sized to
the inside diameter of the corporation stop 11 and the end of the pilot end
32 is sharpened to renove nmaterial or scale if needed. Tap threading is not
applicable if a self-tapping T-nut 36 is used.



00631FI G SA shows a self-tapping T-nut 36 that is to be screwed into
corporation stop 11. Self-tapping T-nut 36 has a tubular or pilot end 37
and a hex end 38. Pilot end 37 is sized to the inside dianeter of the
corporation stop 11 to guide it straight and to prevent cross threading.
Hex end 38 has a broached hex opening 39 in the center. Wien usin

sel f -t appi WP #¥"3436, corporation stop 11 does not ne@HT’tUém%mf’%geaded
because sel f-tapping T-nut 36 nmakes its own thread. Preferably, the thread
is coarse to prevent stripping around and the thread design is about 10
degrees an read i 4.8 ghanr ow such tha self-ta TRy be
achi eved |ﬁ°“€8f'%%‘?§?‘ﬁ%fn%g8rﬁg’li BT A RaREGAP ?)rfver'\/ﬁlf'ﬁ’%amﬁ%e‘?'ﬁé bor e
di amet er . thkbadedeign & sboleft ddgpues! SéIf-applag FhufiS6 bt bd @rived ORE BorPOaRAY at i on

stop 11 duri stal l.ati on of t.appi n ut 36. Self-tapping 1-nut 36
can be drl'i?Bﬂgl by s YsResimetsh © EF “ﬂ%g %h@%ﬂf’%l"ﬁ‘é“ﬂf@?‘?ﬂ%‘t%@ bf hex end

38 or canbpebd:rabheeme*sam:ﬁ@rna&rda&ﬁmosmmnatss by a broached hex opening 39
in the inner dianet end 38. T-nut 36 is renpvable for either

robot i cal 187tk om¥ hﬁ% Pﬂ%‘:’v 9%% blt iseiEstaping Jrnuf A6 47 BYICH bl selfyaramg dsaut s u t he

corporati gp .ﬁ&@pholel.d mern BOfoPm bY-thé lrilB Bit aakut B8 P PHfchViit TunBOsd Wi thru in
the case where a connection is required (e.g., abandoned

connect i oﬁgsadiqsm‘zqur@tmn stop agf stading the dinerpimtagequalyg e thispasditealingn ot

sel f -t appiwagher 39 BU{393Rowi AFIGSS 5 Gnd® i8 G£e%"&ﬁd| T-H&@6%VSW@&'F‘PGS Sjpop 11,

FIG 5C shows a_standard tapered T-nut hat is to be screwed into

cor por at i 8#f @opVhen COTPH@"?'hFt@aéféh"e&deﬁuﬁ“%a‘v*l?hﬁ 39iard9 dsnet sspentigbiasa hex end

38. Pilot ﬂﬁnﬁe%eﬁ.ﬁhwéﬁm &#agpeumm%ﬂ&l@p@&%mp;s&prporatI on stop 11 to
guide it straight a prevent cross thread mggj Hex end 38 has a broached

nd

hex openi R§73b |Wﬁlﬁelbémtb?f of Wrerpfusrigs showm callerd a comprsssian Bautshbop 11 nust
be previ OHﬁaliétB@E?ﬁsQ&ﬁnW dodr&Rn3op ﬂhr}i‘e?éj%oﬁbn%séuﬁafinb%%amﬁﬁﬂﬁé SO as not
to | oosen corporation sto 11 durin ap 31 or installation of
T-nut 36. badyy alB@-rwaﬁeqié and anatntema? %vagenvé’gémtébpvgﬂé&ﬁt swagesthe hedyout si de
peri meter 11 by a
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made with no fl'ow-thrt 1nt case where bl iI’nd connection 1s required
(e.qg. ab&\%’éﬁ’e@dd@ﬁw&%l intesplace[ dtjwpedﬂr@ 745iE3h¢nsremoped gletbe irebot 6 ew of a

seal i Ng gaslabd ﬂo;tamefepsabe?nemaﬁﬁ@n&wmﬁesg;ﬁﬁﬁw%ts@f a T-nut and screved
into the corporation s OWs a perspective view of a 1-nut
assenbly #9783 t hinglloadabe ﬁ@‘elgats?-eutsmwahd sealing gasfjetsdaprefayblids hed f@5 pl aced
around pi Léahnfmrﬁa%%fhgtlcdﬁﬂﬁn ?P“ﬁdﬂ SMEéLaS enh hAshepPigoor ation stop 11

Seal i ng gask e any sdi tab terial acceptable for the
fluid car (034 i nFiGaé2 elmwaumtabb@dhhﬁ haa!mérwe& ﬁtattswpn@@bkbrremgapht hetic

material . 6PH%E&E Bftb Xne mmtlatééi 4&&5 %nﬁﬁ’%é bt Sbwh. Nl tﬁtHé FPP.;' €

el astoneri c seal 1 ng mat er 1 al IS a Ccross-section O I ned conduit
with the sedin haldsuddsivg Tapdi,auttio bitn2 s espriettpidtve élp(frﬁulirom[tﬁnm-as]ideFl GS. 6-8

| [ustrat I t 11
| LT3 e S A LR S R,

Liner 17 is 1 e to water
and air. azmmmvﬁwmwmmwomm \Tlﬁbeﬁc}‘ﬁnﬂowm am! wpening 14
in liner { I on between
cor por at Bk Tt il nardgh g 13kl YA ShRl 1:36RE BRRIRSEHGCT. TFL S8
and seal i h3). Jasikaie @llis poivetad by awidtdrderated @altherffidvashiag tiiSstandipd ldterlde | nsert ed
w thin opgri i 1 r i |0 sket 41
and hex eﬁe{:}ls%%er%e?ﬁt él“‘-@[n og(gf??’pﬁg%glgmggsaﬁ%@ ORQSE& §£Sﬂég'a§§§ble loke gg‘al ed
connect i oaxialty k$ nler clifer t obothextersin dandt regracts hmwhy i witlfi Ghe 8ucuhk3ref thehe
i nt er nal ul [ n_Lntern d. connect | et ween
corporatl %ﬁgs tgof)‘ s h d& %{imr?gorrrﬁﬁo {eﬁé’ra ﬁ%nﬁx'gzegga@gl“ﬁa{églﬁ%Cngrléjnut 36 is
i nstall edmaylactnammaltbﬁlatwe mretked foa muentingrof catting devicesnng poi nt and hol ds |i ner
17 in place. [0068]1n the case where the 1-nut used is not self tapping,
tap 31 is used to thread corporation stop Il as shown in FIG 4. Pilot end
32 is sized to the inside dianeter of the corporation stop 11 and the end
of pilot end 32 is sharpened to reno 8 material or scale if needed. After
corporation stop 11 is threaded, the installation of 1-nut 36 in
corporation stop 11 within an opening provided in liner 17 can proceed as
showmn in FIGS. 6-8. 1-nut 36 is screwed with a sealing gasket 41 facing
liner 17 into corporation stop Il formng an internally seal ed connecti on
bet ween corporation stop 11 and l|iner 17.



[0069)In FIG 9, another type of T-nut is shown called a drill bit
self-tapping 1-nut 46 that is to be screwed into corporation stop I1.

Sel f-tapping 1-nut 46 has a drill bit pilot end 47 and a hex end 48. Drill
bit pilot end 47 is sized to the inside dianmeter of corporation stop 11 to
guide it straight and drills an opening directly into |iner 17 to prevent
cross thred# Wg7’lszﬁ7add| tion, drill bit pilot end 47 tREEHEYOEHFI6r ati on
stop 11 and seal s agai nst liner 17. Hex end 48 has a broached hex 49 (not
shown) in-the center. Preferably, the thread is coarse to prevent stripping
around and the thread desilgn is .about 10 degrees. Self-tapping T-nut 46 can
be drivenl0078b cArpeat asseBRIYsOd pvithya eAmernandptgie s ipasnt insg eqndwf 1his end 48
or can be fdg Ipv&;@.slbﬁst@ RREARE a&da%h &t @?pclrau&ays@shﬁmmﬁﬁ Ofice tAdrdbpr t he i nner
di aneter of hex end . 70] Anot her type of T-nut is shown called a punch
bit self -k Q%WWWWLFEOPSH ﬂtﬁaﬁherlslse%t%@r@@né%morerﬂaﬁnma%mdmepb? alti on st op
L1 1S Shourhdh ifdfice 1) cadflcherlRRAROT Ll oo Wk BoFr BBARSIVDIasgblalg0t end 57

and -a hex end 58. Punch end 577is sized to the insi I anet er of
t he cor pomdichghe serpgratian stepsglli erchast cendnit ghaream@ﬁeﬁrm h&bari2openbeang
directly Y I t unch bit
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thread is S r: [ &ac 3 n is about
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the initi alaylbelretaied foi npositibd allewingrthe b;ttmgmltdrfolnh dok tor ronubpedidgoin punch bit
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and 19 i switbadelftaphing Trnut 48® iasals babfapping FinGSH6 &l azaaling @askwheninater por at i on
stop is t e sentd al e threads
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11 anot hetappihigt ype of 1 nut is shown call ed a conpression 1-nut 66 that is
LguPFe(gl 3@96]'7 tQddﬁ'%BR'QI{tﬁ}obggz%rggun}e]d :We{ %ﬁ%ng?nggfﬁ nﬁncaphous 57%6 ng?ssﬁom)
t hat svvagﬁss miy@mebprdie lﬁcammrdplalmg EEW'Sué'atefofﬂmppﬁmyd]imwde a%omgag:m;to t he i nner
dlaet 1 B GERRPYBE3B: B0 drkorPbBl A9SA P oMb Bl o, O
swage nut cui@nt probeyagenctiiens wad e hfcatedmﬁliaﬁghlcrasobnd pindmatméﬁda}ukmsd and is
swaged in r d 74 is n renoved and the robot is

r el oaded k%‘r’ﬁ'é{%g "I&q‘?&%gﬁ@{'g ?na{,ﬁgd#gjik ‘conpression fit T-nut 66.

10073 | n {07 7]of &‘Iﬁielblsﬁqﬁawsraemutomnulcmdshovmld agdisiond! i’l‘ngnsgaﬂk.edvom thar ef erabl y

washer 3o Ab| B9 abobh ofshe R AR PRSIty b Unl bl 0™ et P

r enovabl erepdaitiont inbl the pipe to install another T-nut. To do this would be costly from a time

point of view.

[0078]  An air cylinder 75 is mounted on one leg or more of a skid that pushes a
"slide" that feeds the holster of sealing nuts to where the robot can maneuver and pick up
one of the T-nuts. Once a T-nut is removed from the holster, the air cylinder retracts the
slide to keep it out of the way of the reinstatement 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. |7
and 18.

[0679] 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 cuiting bits
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61 nmounts onto the standard | ateral reinstatenent cutter 63 (not shown).
Turntable 61 is used to hold and drive Tap 31, cutting bits 21, a socket to
drive the 1-nut fromthe outside hex and hex drive 62 to drive the inner

di aneter of the hex, or other shape, of the T-nut with a ball detent 64 to
hold the T-p I ace while noving down the pipe and to prevent 1-nut
slip out mﬁ{;&na%ggﬁﬂ.’ng the T-nut with automatic | oadi nd’cﬁ@%ﬁ%ﬂf”é’ﬁ@ (FIG
13). Turntable 61 is powered by a notor |ocated on the skid carrying the
standard | ateral reinstatenent cutter robot 63. The notor is nmounted on a
sliding sg(lda*hat is able.to traiﬁel axially as the cutter robot extends and
retracts & ofMIPyMQRT: Hi B2y eluds ssthranienige spring merhagism thas allewothe puttingy r not or

71 nmount echiglio del$ BREHIA #le laRiaP aindctib® b SrAlR MBNTAIE Wk 71032y BYo fHeludds an
alternative nethod fTor npunting of cutting devices. WO

2007/ 127449PEF/ T FHUDIREE6 SO RSIdAY (yeit Meefb| Penue pjobss maxdorera and
cutting bihoin®edSRNd shigOmeARidh o ladioWOidihA Rinfef Wih QRS 19, dRiESLIG Ne

| ocation of corporation stops 11 visually. Once the robot finds corporation
stop 11, idllopingmdial mewmenioofithe mtinge bisy whesy makipmefingensriq epeningein liner | n

anot her i ngt afieis sREWL AW pdridebiRtvidd Y fi cpnducti ve
mat eri al s,_ whi ch'stshe cor p%r%{’lt’citgﬁ Vé%ggﬁﬁ%%gdgaﬁ%%ﬁmggﬁ%ﬁa&s :hgg%rfe%' made
from ProtdGy 26 ingn islevativnal wew gitalr meter (7druiiliaed for haquintiegh eutting bitngl bi t

instal | ed depicl-@GRFesC o4 fAT@L I on stop Il in case where the protrusions of
corporation stops 11 are not visible or when corporation stops 11 have been
i ntent i ondPP8PI m (Mherg are vaginusavays ta preryi the eaatieg nukan theapbato Rersxample, the i or to

i ning. VPRl AR6n ek ORI S3R SR GRPRIL 1B Th AR bl o) TS sent

to the operator identityl e center of corporation stop AU this
time, turef#isiseckst Bhe rafoto i3 for pirkingtve armyt eit efithe dpaderbolster intdlizesd | owi ng

the cutti idhohal'ivbieh WARnGE mBRkEs AARELAGENE B I o1 TnisQRiGE g openi ng

is cut in l'iner 17, another robot I1s inserted into the con wth a
sel f - t appiifgiude-arhalt datenttapd isrinsested intethe hexagpriahbore ofile sestingwnyt. ZThesdrivlei ng
gasket, Ofrgd { I I L] r Y. r eaded,
Phe T-hut T nors el kARl SRR TRAERL HBuERRR ghhnd St Bl B 07
mount ed wiané) tg pisventgT-nut alip\aul rwhenc bandlingishegT-M8. with aukdnsaticaioading pr obe 72
can ride ; rfaqC ' ' re ' to the
oper at or \?\lllhéeg?%&tnf}gpﬁ'nlﬁgr %O@E%Jééreggé%dﬁgﬁﬁ@g g’?ﬁ%'ﬁ ?g%i'ng%a'? g@wﬁﬂ i?\r}géddi tionto
an eddy cuapdagesspmblyef FKEhd&@0i ons can be located utilizing ultrasound,
penetrati da = Blal ,C: i L@l nar, and
Pho 11 ke, PBBE5Y Brfehip el 1odAOKATRN Wit lheuflienf Wt eafily BllmeBP 0

T-nuts. THOb cgusivgied tand amangrdt i paghidandeewitbibe inventicf istshewpi plealiig er a

rei nst at eqelb, b1 ifd&del 2 FraieVth fie¥dim 304 sf1902 mﬂ(?a%a&'o?'?ux{n}:rs'l&i L pipe to
install another T-nut. To do this would be costly froma tinme point of
view. [0078}-Ah ameraclfbiinivested’ g ang end ohfranie 402 ades neigr subassemblyshowen ski d t hat
pushes a 'gehdrflf ot 16 incluRBSsn Libinl Rlokdros 3hd 39l oo houhfld HRELE of e T ODO!
can maneuver and pick up one of the T-nuts. ce a 1-nut 1s renoved from

t he hol st épnera {865 padey |1 9% insludescar 2ie edindere] | withea rastridge plidet 118ubatéf t he way

of the rei : N p i T h j j ow for
mor et han DA o e s of 33hildb01 AP CalaB gl 16n s 4 BBy 8PS 17
and 18. [ 30%eyshoen inBIG hPard earriesiaplyrality of Taut fitingsnidln Certndgestide $t2andar d

Lot ChET e SRRAHRIEOL M F1 (SRR TR Wling 1616 leslrodabeldis ! 1 0 DOl
[0082]  Assembly 101 includes a robot section 116 at the opposite end of frame 102.
Robot section 116 is an elongated rigid electrically controlled cyltinder 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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21. Air notor 71 may include self-centering spring nechanismthat allows
the cutting bits to self align in the axial direction of conduit 13. Ar
notor 71 may al so include renpte sensing technol ogy, such as eddy current
probe 72. Sensing probes may be nmounted in a spring nechanismto allow
intimate c ntaﬁ,& vmﬁlgh liner 17, while also allow ng radial novenent of the
cutting bi ¥ WAERHaki ng concentric openings in |iner TFUVEHIE0B6shown in
a perspective view of air notor and sensing apparatus in FIG 15. FIG 16
is an elevational view of air notor 71 utilized for nmounting cutting bits
21 depicted,.i 8D1There are rious S rry the
seal i ng ndt l"bdr%r F Lﬁ Blb"ﬁ?ﬁe g%lrlé'&%rep meqzélsr?ﬁfra%?y ?Oé'g?“ﬁmx ° Oéiggonal
socket. Thiys deivgshafentl dnd alferstainivesslgoihi t24aandlaea:ondmttbskaejonm026 of the socket.

The robot I 13 f.ar pickin ut of .the a ster

D1 os. A8 Lo Barovifine Heseilfut ReBat tochsh abesre indiE b EIBIT of ¢ e
robot . Thlaﬁndyhmﬂmmumbwm vl 81 ehatlermmmxllysmm&eﬁﬁtedw Wir® the
hexagonal hore .of the iver st all, detent on the

a0l o P erca oot et Y destr o it Bnd kot o
prevent TPIGS. Bl dnd 20pT-nwhEx itslicalingg gd3ket T3 HAs hexhigonnlibasatiic thaadi ng

mechani sns (FlL G nproved | gader, causi n plurality of T-nuts is

Shown | 1 EAE. e8n [0y AexegrBp o oS insiigten SOBEE RavBIBRAIG o i oS
17- 20, anheiugeﬁm{auf@w;sfoatm@r-nand1&ﬁﬁhgmm@gsﬁﬁrdahmmaanconstruct ed and
arranged | qsg cord nce wth tHe invention is Seal i ng, assenbly 101

i ncl udes & me 1 the epbodiment ifpstrated i IGYH b7-69. t']f‘r'“!i 134 jincludes 3 hexagonal 103 and

104. A caigemallife 157 hoGRRdinatIGODE eRM doive fIDA IR IHES 2 3AN dBteAOLIB! for
subassenbl y shgﬁ_n&w?ener allg at_107 .includes an electric nmotor 108 and a

| oader 108Fqugn 8 o friveak22 dysing pick prsand, igsiaiistion o8 sehstaptigllydigith aj r

cylinder Xdalinps ealmstirfslaﬂg@ar‘éﬁd&@!f-lﬂrgad:?éom&i BaAWrTaft 191 dldsvitist on in
air cylinder T]I Cartridge slide 112 rides in atgroove 105 in sled 102 as

shown i n Biegentenotaqmprestible sealing danyt K32 toengire 7 seplwith ay exislige cargaration ¢ 1 dge

slide 112s@ptipMSconb@in 8kdling YakiRe Q89 kd formédP PR ShtlsiaRifali ridid av%nefehhé ing for
| oadi ng as, descri bed bel ow. [0082] Assenbly 101 i ncl udes a_ robot section 116

at the oppB&it sudg ngensi ke Pi’@?“’*"ﬂﬁ’ﬂi@@‘%’e@ﬁ Bandithe likesto gapist inghgygekd ri gid

el ect ri cabbiwesiPibe bXelo ¥-ray | 3 1NM8 thelbrboRtivh Bp Akl BX liRAIToAiEBYAM 119 t hat
extends from cylinder 117 which can be extended and retracted selectively.

A rotati nd@By] i ndawt 13k inghwdena cyindreal e trgrdingopastion 434 yith prilehead or

count er cl QE&WSSIE thrSadtiRUsdiesh 132 iBlbRE 81 QRrs@ HRRak18 prévidt s%;dpmgtorrcasr& 120
secured to rotating cylinder 118, A turntable 121 with a hex drive 122 is

oper at i vefffeacdiengst % appreximatedt 1408 Byden, tppcpaurndele fpn yarangesaint wetst
uni ver sal chpbitiod ddmeRf. ArRCAK Wbl ¥R Hfhuni @t@.tqué@mré@@&@r)eﬁymwv' di ng

t hese various el enents such as rotating cylinder extension arm
cylinder 33D and 1ift rack 120, T-nut 131 can be successfully installed

into the pssg) of R@i@n%'aﬁélh ROFICR! ppmtllsoauﬁmwzn ﬁ,@eedil Mnﬁ&ﬁ%@ﬂ As
described earlier and as shown in F|GS. and T- nut W th a seal i ng

gasket 1331hwith multiplebracksts 33 deshewnin Q‘W'l h‘ii%'e»é&@éhfe@&hﬁé’oﬂ% 1?% ohExagonal

whi ch al | qus) 311§ indldad inBrackbd 1'131w}ulﬂ€he>@b&léf1@§ @é&h@ tii@%’énfégoﬁth%aﬁge“ﬁl mai n
cavity for turning 1-nut 131 during sealing /or installation. [0084]In

t he enbodHEfEse; |0REEs AR dteal fFeipstatsgient hag beqn sompletsd and cuppble d2hdscagonal
positioned over cartridge slide 112 that is extended from air cylinder 111 so that,

turntable 121 can be lowered to allow hex drive 122 to enter and engage internal bore 137
of T-nut 131, By 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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internal bore 137 as shown in FIG 20. Hex drive 122 includes a ball detent
138 for securing T-nut 131 to hex drive 122 during pick up and
installation. A substantially rigid sealing washer 139 is installed around
self-threading portion 134 of T-nut 131 and within the center of

conpr essi bl e sealing donut 132, to ensure a seal with an existiqg

cor por at i oW &Y8P2 7t he conduit. Sealing washer 139 i sPFHFVRIET YIS
substantially rigid engineering plastic, such as nylon, LDPE, polyester,
pol yacetal, PTFE and the like to assist in the seal between the base of

1-nut 131 the corpgration stop and the lined copnduj.t wall. [008511-nut
131 i ncl ud'z@qh cgiyipﬂﬁ'%'&ga‘lnt%lfapi’ p axtn élBLP’”t' (‘}ﬁmi%& %szi“’B’i"]g(ﬁ. end 136.
Sel f t hr eadlirflgy BOTInuBNI 31 3bevefal IndGRS tips AR DS BorhPlEed YithOutRRENRBLits &d | PPi ng or
coarse threading set at, approxi mat Ef:gy 100 in order to acconmodate for

var i ances "$oVRdBiEinakigpring assembly dPhiefcthe linerppnduig ins ordetigrelaad wRdablipunt  of
‘torque requjred to thread T-nut 131. [0086] Referring again to FIGS. 17 and

18, and 19 and 20, the detail of cartridge slide 112 with nultiple brackets
113 is shd%¥8] n Beadsy |sectiopy 09 insludes @r eameran d4pdet fapiitates posiffioningnand 131 | s

mount ed i BrfdReR forrhdibnth bR oBiﬁ%'top&r’ﬁnJLQZI isﬁ;ﬁkﬁggéd%%d%&ql% Mbtok 163 gondui t.

In this case, once an internal reinstatenment s been conpl eted an

t.ur nt abl e islPyarjablespesdimatoratiatoaliows epprenriategrpead forjinstalipg (Myatts 134 intpttbnded from
air cylin il : t : : Al ex drive
122 to en;1 g‘?“'{agn%“’eﬁ%‘afl’ég@‘?’”n‘t eh?téltg{ @o??%%é%q%@!%néd%%qg Bf/}"lr%c}lt“g}tﬂlaﬂg
rotating esindtaeiagnt andsealing 2ssemln b bisshaws with rigfdded Be itds cantemplated T- nut 131
is renovedgy s -7 WA M ki S : | i ot next
corporati g"ril&??g%og{o Qgg{h? éﬁg@fgﬁ 11:%@%&:35&1%435_:&:21%@%g%&!regﬂ?]r{o%n .“{r?g"‘e br acket
142 ai d i and/prewheeisy At timgdaptaliationodf aTC-putmay 3astriqt flowde Kgtconnk@ion. \Wthis

2007/ 1274 259 Il ' Yelo]] assenbly
101 with g%reﬁq tﬂge s?eil %Q%%gn hg{%ggoﬁggg%%ﬁr%le?ﬁigeg%si{l‘ﬁdkﬁeg&%%‘ggever al

i nt er nal n@piticlargethore eamble dastadiedamgere fulh@uidBewssity to renove internal

tapping a ly m t L bLa - J tabl e
121. [oosﬁ’?gigdelrt %@%‘?'%ﬁ%@‘ %h!ﬁc %@gg&gl"caé:hn@?%{‘:%g‘rim?@e '@géé‘?ﬁﬁeé@!f

posi t i oni AlpvesTe e conveiierdlyi ingtall areinicon! tp taepnogtaad sl the corperationlsBdp i s

positi O.neQn thiefi 'r?elr.l ﬁq’viil BE sée%%:dt ﬁxe%_lb__%%rs 'sa%r? i&vg,eaqno Eh%rse %Q@ al | ows
appropriate speed for installing 1-nuts PAt o the exi st ng corporation
st ops. MoepparettD grogre e ateceding ddscriptam, ere efficieptly | ajtainghiand, simteccarain
reinstate ' j i ol 02, it is
cont el ar ek Rfide'ads BRI kol Tnaiidila M i hlsBhciol b forfc

posi ti oni mithelsdepretingfcem she: spiriendsopaoitho invedtos| 8 is idtendddribat el stated at i on
the connesy T AhE uhdve deBiich WhF oFBANE L Blkomblin/l SplREE shalfbe 01 2,

1- nut Wi t intérpretgd s Blostentivasndyet inwsliraitingstnto restore full fluid flow

10089) It r eagli i j j he
i nventi on@ggaldi ?gliéa%og?\gé gﬁ&(}r{t%%g%%t}\% n@éﬁﬁﬁ%aﬂr{g tag{ﬁ%é%éﬁqﬁﬁ%%éalro ap to
connect afhg gsewic and sperdiiqfermtes of thet ioyentiond hergintdestribed hndnall statérhentd 6 t hus be
seen t hat bj L f (0] se. nRar fromthe

pr ecedi ngdﬁggocﬁr% I %ﬁ%?\?‘%ﬁ% %@%P,iﬁeanﬁng/&g? tri %}g&%, g'ﬁ%ﬁ %gisgtgggé‘@ﬁhg% changes
may be nab&wesnd carrying out the above method and in the construction set
forth wit d fi fir.om, t irit and scope of .the jpvention, it is

i nt ended pﬁgp aﬁlpgérr{a'lte@glry b(r?osn na'in%etﬁdp #’ rﬁcetsﬁlé&a %@%‘Bagggrﬂ?cp'f“l'egﬁmarﬁﬁ‘l'g'hom in

t he acconpifmsiong tacamemigsly Sindll anbieteimal @p pr @meekt asd sehal the torpdration seopd Not in a

limting §i?&13§rﬁmetic liner. It wili 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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[ 009011t 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 statenents of the scope of the invention which, as a
matter of |anguage, mght be said to fall there between. [00911llt can
readily be seen that the process in accordance with the invention readily
al | ows one™MdHVMAi ently install an internal tap to EEHN&¥7UPRHCseal the
corporation stop and synthetic liner. It will thus be seen that the objects
set fort above, anong those made apparent fromthe precedi ng description,

are efficientl%bat ai ned and, since certain changes,naé be made and
carryi ng GeRtipsbinthe ghovsAenmtion and shawreinhe desompanyine dawings shall b ¢ hout

depar t i ngjdisrpriteag itfRidtive ari bt fCPMAILAL sdake i nvention it is intended that
all matter contained in the above description and shown in the

acconpany [#82hr alkisa® te ha pndepwoqd ihat therfallawing glaims ainieadqd e caveathof in a
limting g ; I ; t iNg clains
are int ende_(?é fegkgg‘?;g% Hglclfgag?bfﬁéﬁﬁgﬁeg?%ggﬁg’ aggg%aﬁt? ﬂf!%@g%%’ﬁj'edsgﬂ t(I)‘%‘pt he _
i nvent i onsaightochall theee betwagat er of | anguage, night be said to fall there
between. CLAIMS WHAT IS CLAIMED IS: 1. An assenbly for reinstating a
connection in a conduit having an internal |ining, conprising
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an elongated frame having a first end and a second end; a canera | ocated at
one end and a robot assenbly at the other end of the frane; a notor nounted
on the frane; a cylinder with a cartridge slide coupled to a cartridge
notor, the cartridge slide holding a plurality of T-nuts for installation
into a connection in the conduit; the robot assenbly including a cylinder
having an armthat can be rotated gniexd ended and refracted selectively; a
lift rack mounted to the arm and a turntable including a drive el enent
nounted on the Iife rack and operatively connected to the notor, whereby

t he drivevyahamaRtcicamipe 1sel ectively positioned to engage a fitting stored
on the cartridge slide and position the fitting for installation into a

connection in the conduit. ) o ) ) )
1. An assembly for reinstating a connection in a conduit having an internal

lining, comprising

an elongated frame having a first end and a second end;

a camera located at one end and a robot assembly at the other end of the
frame;

a motor mounted on the frame;

a cylinder with a cartridge slide coupled to a cartridge motor, the cartridge
slide holding a plurality of T-nuts for installation into a connection in the
conduit;

the robot 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.
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