SELF- CONTAI NED KEYHOLE WELD FI TTI NG AND METHOD OF USE

FI ELD OF THE | NVENTI ON The present invention is
w@emsnsi4iy directed toward a nethod for attachPeyus2008/061876

sel f-cont ai ned keyhole weld fitting and apparat us.

More specifically, the present invention provides an

seLGRT A REIO i pkr b Ao B Dy

an under ground pi pe while causing | ess disturbance to
the earth above the pipe than using a traditiona

fitting and exca ] THE | NVENTI ON

Addi ti onal outleﬁghkﬁgpﬁéﬁﬁgﬁgkgﬁg ed to underground

piThe bicseasinomtipn js@enerallyidgedts! towapd e alethpd fur @tabing selficdyained
keyh(flg Qﬁd @igang angxa% ?érgtﬁ.léa 0%{%{ o%igk&rc%ll %?gés&ﬁéiﬁn&&%@n q)%%hes an
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sealaﬁg 9@}{1@& F)% u'n&"er ‘ME vﬁllﬂe E2HE0S ©3s J’lﬁlﬁbéﬂag{%rtﬂé &Hﬂ gbd% e pipe

e e oug to acco date a fitting along

than yjingh t@dmém Btting pre! pifayateui pnent. The fitting is

tenporarily held in place by various neans while the

wel der physically and seal ably secures the fitting by

welding it to the exterior of the pipe. Once the

fitting has been wel ded in place the neans by which

the fitting is tenporarily held in place are renoved.

At this point an operation called a hot tap is carried

out wherein a portion of the pipe is cut and renoved

such that the fitting is nowin fluid comunication

with the interior of the pipe. This is acconplished

while the pipe is under pressure carrying gas or

liquids. In many situations, such as pipes |ocated

under busy city streets, the surface disturbance

caused by an excavation | arge enough to accommodat e

the fitting and wel der are unacceptable. In these

types of situations a nuch smaller excavation is

created extending fromthe earth's surface down to

just bel ow t he underground pi pe being tapped. The

excavation is deep enough to expose the | ower surface

of the pipe. The dianeter of the excavation is

typically just |arge
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enough to accommpdate the fittings to be nounted on
the pipe. Afirst portion of the fitting is seated on
wo b@shamer surface of the pipe. The second pore¢DOS2D8/061876
the fitting is then placed on a top portion of the
pi pe. The first and second porti ons are aligned wth

one anot her a %?Iﬁ %ﬁ nd t he pi pe
using bolts. QﬂAé(glg& I on fi |ngs are sealedtothe

pi pe by el astoneric seals captured between the fitting
ar’f’didkﬁob% oulpfp st REYELHafded dn AT EOMRYS PRPINGH O ipes.  This is

typ1c&lﬁfda%&ﬁ{ﬁbﬁéd bp lcféﬁuﬂgfhnl%ﬁca‘i/ﬁféﬁ dmvhd EhrilisRLARE deS Qo%@ﬁﬁ@% be
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expoéenfﬁg MvheP RurE Df @heV\ﬁf)éj ‘Tﬁé itindter YILE RxdaSatPhat efhids) ?ﬁrge
he fitting and t . This weld material can t
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itting I.s then place
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ched to th pe. An el ectrical charge is

tlmeleﬁ‘gﬂgtgg be%wfenqteﬁé) eam?thgﬁ ead. This charge goes

t Mheng g a ddwg fElk tideidny ; the plpelme industry for a fitting and method which would

provide a permanent welded seal for a branch outlet while accessing the existing pipe using a

keyhole excavation,
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pe and into the ground | ead. Once

has been activated it physically and
W@ emBakl4yl hol ds the fitting in place.
and features of the present
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Method and Apparatus For Underground Connection of Pipe
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Apparatus and Method For Providing Access To Buried Pipeline

7,001,106

Burnham et al.
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Buried Water Pipes

2006/0002765

Hutton et al.

Tool Assembly With Universal Coupling For Various Tools, For
Work On Underground Pipes
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nmount ed on a pi pe. DETAI LED DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS For expl ai ni ng the present

w0 poognsidon in detail it is to be understood thedT/Ukm®08/061876
invention is not limted in its application to the
details of the construction and arrangement of the

parts iIIustr G HRe w ngs. The
invention is capab#@lgpﬁnﬁﬁgr en@ogl Kﬂ?@ and of being

practiced or carried out in a variety of ways. It is
t ollseprefeinyenGeR sttivhes thmaestsrdisesed g‘gpvan drheeprpiepiompgion is

gene ﬂ?ldgé’c@édl D@ 5:8 la Tit@{Canf el O P PASLa1REvs dSSiEpirpt anﬁdé}@I@und
limtation.” Elements shown by the draw ngs are

pipe {ggish P Rpdgletsyeay pronrBRqhGYaiTg 2 RUBEP SmoRt Oﬁﬁlé?lfbame fo the carth’s
surfaﬁ:é ﬁﬁllerbﬁko@ﬁwwgtmm&fcoﬁié&ﬁ)ﬁ ahd RAbeBeBha Aty bhd thé Hige.68

'E(Of ex&gvatmn 24 Pipe 70 enth of, |tt ?%é b

het iR o R PSS ASERIARGRS 28°SIBBHE! BT DR Pt e

ﬁttln% aﬁﬂth3§’ip8(7f HiSwolé miketigl cRn?thEi St ifonshatasth 58uiice U abplying
an elgoéruig‘}ﬁ rggﬁ r%% t}?e iﬁé{? av a?eﬁuglloang Bllr'lp? ”gtg rge%h ﬁusﬁlfg the ap%)algams
is tofdig 4 kef}golg @xdaivition rfgprbthe Rarfies @2fadeuto ul @pthpmfﬁclennto&&pﬁe ittt pipe

rt|o Sad 11 haped.cont o %BH
belng% l{tlél% ené% ce@? 11, th n,B{pg w"i%t el at§§§l% q‘ur@c? {)étéx/gelﬁ the
fitting and the pipe. A power lead is attached to the ﬁttmg and a ground lead is attached to the
pipe. An electrical charge is then applied to the power lead. This charge goes through the fitting,
weld material and pipe and into the ground lead. Once the weld material has been activated it
physically and sealably holds the fitting in place.

Further objects and features of the present invention will be apparent to those skilled in the
art upon reference to the accompanying drawings and upon reading the following description of

the preferred embodiments.
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62 Keyhol e excavation 100 Pi pe 64 Excavation depth
Referring to Figure 1, a prior art fitting 20 is used

WO a008asachi ng a branch outlet 22 to an under gpr@UES2008/061876
pi peline or pipe 24. The prior art fitting 20 has a
first portion 26 and a second portion 28 held together

by a plurali f tion 28 al so
has a brancH£ gg%&%%ﬁTi%ﬂ(&?ﬁﬂ?iﬁ%ﬁ?@ﬁééalS 32 are

| ocated on the underside of the first and secon
poirtfenpsendedinggts of thehiaveptipopilbraw by fespiigd 20 ﬁg%r dgtadl. Other

feah%%OXgBec‘tsn aﬁ@§m&aéels A€ $he ﬂr&eﬁ’csxhﬁgﬁ&h@ﬂpﬁéc%e Bktter fuhddididdd with
excavation 34 is %a romt he surface of
C

regardhie Barfelipvie dstplsd; deeeriphen, rf@dezh ife 2l FEoppapRE drawings
(ng&ﬁamahhgggxkﬁé dependi ng upon the size of pipe 24
bei ng tapped and to a c?rtaln extent, the .dept $ P
pi Perel is AR ESEHORFAYIP B AT HYEXFRY&HOS 0‘@8%%#?8%4?1 tfing in place on
anu&%ﬂ@ﬁﬁdb g bottom side of the pipe 24 so the first

portion. 26 of the f|tt| aced .under n
P bttt B Do phoml UM A TGO S S R R PR 3t Fting
ofthb reﬁdﬂﬁﬁvdﬁhacm@lacnoﬁ zhﬁmﬁﬁgroﬁlfd pigee pi pe 24. A plur aI ity

C}?lglfl% r?sls%g C%%%Segfz)%fl C)v1e & %\Snoe ! Qnee %bo%f{ne%g%r t%lgecglgcglt of the
insulhiog;htvam eﬂtenhlhed ﬁtuagtcmmg:npec seal S 32 are conpressed
the u |
2 1%%84 il sgcon ﬁm t 8f tha@? (bjir tﬁ%m@lﬁﬂoﬁ? glg(ﬁnogg;}_ﬁ;?%hél%%een
meﬂmmwmde$ea seal betmeen the first and second portions
O;8 nr(e:I 5T 28 oefx ltoHeed cfrcsg %écﬂgna?%e@ e, Eéggndoénﬂ%d%ﬁnt c@?ﬂeeﬁtﬁﬁ?of the
Fu 28 T8 secur e y 1n place on the pipe 24
1x%pnpemﬁmncan be hot tapped so that a second pipe can be
at f“l Q%qs E.rperL NGePbAD Q&oﬁd &ﬁHo@&eg@onH@;grQJeﬁMh%ﬁ&Dmounted on a
_ out for the gas or liquid flow n hr ough the pipe
pipe24. Turnlng to Figure 2, the flttlng 50 of the present
' NeRk 1708 aRERWIHE 8f 2 s&bANGhbddintdni BOthS Zittr@rof traPpredet invention
into a pipe 54. The fitting 50 also has a first
moupigf P} ®PPS6 and a second portion 58. The first and
second portions 56 and 58 are secured and sealed to
one another and to the pipe 54 by weld material 60.

The fitting 50 and pipe 54 are shown at the bottom of
a keyhol e excavation 62. The
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depth 64 of the excavation 62 is dependent upon the

depth of the pipe 54. For the enbodi nent shown in
WO-2@ana7421 t he excavation 62 nmust be suffici enedTHUS®EP061876

to provi de enough cl earance between the pipe 54 and

the bottom of the excavation 66 to allow for the first

P | NN pi pe

SR RERCRIPRPN ok Yt fnde REARSORIENTS |

uplem etpfiwinihethe bresehOingdntivhia dbfed! itiistg b& GndeTStved Hethihe mvatlionfs not
o FTtL ) i e ;
e
in the recatemiilg Ghwinge Wed Wveniivefs @hatdpoloribe guibodimepigtand af being

pracfl?égé‘g? cartitl] gUtgﬁg Sﬁgﬁ‘%t% Qr Fadure i3t ﬂehﬁid@ﬁ@h&h Bl tgé lpﬁilasegfggy and

| | Spose [ e edges of the flttlnct%_S_..
terminqloay eRipxsd horeigjagedlor the prrpape pldspoaiption 438 npt of ipgafiany f r om

t 8o RLREhS@n b thD BME Ingh 88 tiedificR BF &R SolloiRUBhbashol e 76
inthe fitting 50 and is attached to the weld materi al
20 0. Prer gt BiAE [ ead 78 is att@thed tBOHoREChFRTRVE9)
72 Turmiamﬂﬁmg to Figure 4 whigh showso@oékgnatigybodi ment

of the detailed joint |ayout used th the present

2 inVidPftion. Here again the fitting %g@ﬁégﬂ’l‘é pi pe 54

26 ar erigl g@efidni cal |y isol ated fy»m onemangbker by
insulators. 72. The weld mategrial 60 extends al ong the

28 out‘nc%eJe OdPGEBf the fitting 5%{With govhr’ agul ar

30 croBatssection. The power |lea 74 iBolattached to a plug

80 Lch is then secured to hol e~82 i he fitting
32 SO.gWﬁoéneé‘FSﬁSd lead 78 is aﬁaachedG Ogn#%éég pi pe 54. The
34 methgtoletxcatutiopr esent i nvendd on i nRlegves di ggi ng a

keyhol e excavation 62 extengjng fr the earth's
36 sur ué%%e(gig%o an excavati ongidepth %ﬁqleto expose a pipe
50 54.Fiffing depth 64 of the excdvati onE@t’sshdeded be

suffi c to provide cleargpce begyeen the bottom 66
%2 of %}Jﬁlgéhﬁ%ngvati on 62 and the pipe 54. EThe di aneter 68
54 of Ribre excavation shoul d bed%uf fi cTémer pgtiexpose
56 enosigh, Pt he pipe 54 to segyre t hedhielshidRd caffour The

first portion 56 of the fitting 50_is positioned on a
58 | owkSEUPPHICB of the pipe 5496 The sBEWR§BEti on 56 of
60 t hewhbiatolakadeh 50 is positionegg on anppper surface of

the pipe 54 in alignnent with the first portion 56.
62 \\e| Givhgle FELEPRI 60 i s di spd¥ed al BRY the

64 Excavation depth

Referring to Figure 1, a prior art fitting 20 is used for attaching a branch outlet 22 to an
underground pipeline or pipe 24. The prior art fitting 20 has a first portion 26 and a second
portion 28 held together by a plurality of bolts 30. The second portion 28 also has a branch outlet
22. The elastomeric seals 32 are located on the underside of the first and second portions 26, 28
of the prior art fitting 20 and are shown in dashed lines.

In using the prior art fitting 20, a keyhole excavation 34 is dug from the surface of the
earth 36 exposing the pipe 24. The size of the excavation 34 is depending upon the size of pipe
24 being tapped and to a certain extent, the depth of the pipe 24. The excavation 34 must be deep
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edges of the first and second portion 56 and 58 of the
fitting 50 such that it is between the fitting 50 and

w0 b@spspel 54. | f necessary, one or nore insul ap@r/ES2088/061876
can be used to provide proper spacing between the
portions 56 and 58 of the fitting 50 and the pipe 54.

enongh O PR B o MRS 20 o RRTBERLTS Hnd Rfing 20 con be
pla"mnmmﬁ Iﬁi’ﬂ'ﬁ* The swvet mktion@$ sf fn 6itngl8@ls fhvatplaneton the top of

d .t
the %@4 ?\ ]hlurg%lty%% E&%@g%ge L'fs d(?lgfé?éﬁ{ﬁh% gﬁ?%ndéleéroglg ?F&Qnsalérﬁgh 88 t0
one ettt by belfs 3001 HEloscct e clkismeriseseele 80 mmcp@h@eﬁecbpemeen the
unde?s%%?oéﬂh@ﬁrs{ Qrﬁl %%98!}5% 2po ZZ %1];1& 98 8f B %&OZMdCéﬂe lptbe 24. This

In a Inthe fitti ound |ead
providgs ¢ spabhetveeeh & fires apdheeogridpertions 2614173 286F fheé?gs%ng% andh thegpgpe 24.

Onc®he RSisF0til bdGeB0n bhicd HEthe RRESUCAL Ipif)e @Eﬂ Q,I'al§ B@hé’lb&p‘éed so that a
secured to one another and the pip passi n

secorq pipq panchel attarhad fethe ﬁfaaﬂvgﬁm%%? ﬁf&/@?w@ee%mouﬂ&t fonfis Bengr liauid

ﬂowﬁ@k]go,_%atﬂ%rﬂgﬁbqﬁo t hrough the pipe 54 and back to the
round | ea

78. The control of the electrjcal current
D GBS AT it RO @GP (GG P B e et 52 o
tappi @84 £ pifed4. Cinarighe B8 hlkShds B EirstBdrelom Bt 26 b 3dcofDpEadisign ghe first

o popen S S e LS50 0% LB PLRS, B2 s 5 v

matcpiaVg®l The fding 40 anuchifgy %Uiﬁdshb‘&ﬁﬁi tHBbottain ofe keﬁnh\bedviﬁmm The

Ltting 50 and pipe, 54. 54.
depth Pk P RARY OF b S5EeRat CoBo P Rar 8P Tl By Aol
shovfor @rfigtae @, theientavaiivni €& wast e esdffioiettlyi deep e psaie amawgheglearance
th i S ra .

betwg%riaﬁl}% P1pe g? %@e 3 tpo git t*ag ?}%adagoéghetoa%lg\{\/hfgrdtg? gxésg-g%n%na%6 of the
fitting &0 amb,mimed sh@d pipe Sdnyf he willp 68 sbeexhvaien 6} 13glepsndent upon the

rai n .
g5 YR T 55 G MO B P OB e o
themméﬂm t welding, electro slag welding and expl osi ve

\Aﬁﬂ"lgﬂr&% anlNEHER TR §e{rfah&ﬂ oPne tabigi1 VoMY vRR LR R] 6@(9105 &fs put in

to carry out these different types of

placgGRurRifgenoghip @rmecﬁ ﬁi@t“ffid rpdteriahe] giisepsprt Yeneshe edges qxél}eaiﬁmg >0.

Insu%&sefz'e@cméﬁlyﬁfb@é%‘thk ﬁmh@ €0 ﬁ&ﬁ‘fﬂeﬁ%ﬁ SWO Ul dwhBlesd 7m a@és thBugh a
nposi ti on, of The arc \3/0
holeﬂﬁ iR ﬁhgﬁrtvg P ek agzﬁh%lg lhe weld material 60. A ground lead 78 1S attached to

the pipe 54.

Turning now to Figure 4 which shows another embodiment of the detailed joint layout
used with the present invention. Here again the fitting 50 and the pipe 54 are electrically isolated
from one another by insulators 72. The weld material 60 extends along the outer edge of the
fitting 50 with a triangular cross-section. The power lead 74 is attached to a plug 80 which is then
secured to a hole 82 in the fitting 50. The ground lead 78 is attached to the pipe 54.

The method of the present invention involves digging a keyhole excavation 62 extending
from the earth’s surface 84 to an excavation depth 64 to expose a pipe 54. The depth 64 of the
excavation 62 should be sufficient to provide clearance between the bottom 66 of the excavation
62 and the pipe 54. The diameter 68 of the excavation should be sufficient to expose enough of
the pipe 54 to secure the fitting 50. The first portion 56 of the fitting 50 is positioned on a lower
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poi nt along the path of the weld material 60. The arc
woul d advance along the path of weld material nelting

wo b@sieal in the weld material 60 and rel easi PQGI/HS2008/061876
inert shielding gas until the entire |length of weld
material 60 had been activated. The nelted nmetal would

fu t h d 5 . L |
oot RSPk S SR LB SRR b
of tha@xple G4 al dzltgwném:trvwmnhﬁ st m@nWaﬂﬂ@ng hierighi60 indispbseriplong the
edge oF t% 2t 5 d%gcov\@ &95606{ a8 %k it %lsgc!hnrgat 1tF§ géf&lgeﬁ i fitting
8°a $ho enbo

ow an iment o theaparatuso
50 andmbe ppe@de rif nqcnswm,tqng At Mt énshltorsi 74 garoee tredstoATqvidlgprapeT spacing

bewAQ&Jg S%%S@‘%{d@% o%ﬁl@%ﬁgts@meﬁqllﬂges@nd with a

cont our e contour cut 94 is
c ohmp\gw@d 7& & dactricallyeoreried foghe Biting Foamd i tugn b el material 60.

Thisl %é R H%Eéa% %Qzeﬁl Q@ysl@&ude%u@n&ﬁﬁrﬁﬂeﬁ &, R 1RY fﬂfé%%er lead

alo e saddl e- shaped contour cut 94. The fitting

74 b diheis Moy éﬂea"“ltwn%?\ﬁaﬁ Pidaching §f dgeetyito 8% o wriprid! 507 EBIS can

also b8 %cBﬁﬁiéhéH g&@tﬁé}hr%ﬂheggov@f- lehd1®4 fol atﬁh!lg'@) \QIQGH B sélﬁddl’l@ athble 82 in
second enbo

the fitt 9
the fangeX)s dr §7oNR 169 24 PR e B O gﬁ G4 R 8 of e fting
50 15?5&%9§ca1119 Sm%lslé@l@lbly Sédzlﬁlfeaﬁﬁo@gndth@ afid fhe pib@ 04 sypdssiag emnélectrical
0. posi tion C 94
bt e A SRR G Pl P80 e 00
grouflé@read e 'fzue rcﬁﬁtroﬂ? phihel bis@idal afneﬁmmfg idbiiel fixgn &0 sagacs b edrth 84.
I gur t [ .
o e e bR S0 m POUE B o Lo Pl e
54, en@rtmmng $Heldhs B&niveldad tcahehpaple 4 the lpewpilpd 72604 grPyriddeadt78 can
be reé?,]ove&/ p%ett tglf%%e aélg pip gr l]?ﬁé 9 54"?1}1 %15064@ Glh ;ré"a@}lﬁto be hot

I"S place I N erior
tapped.lb[!TheahotrI@p bpewzrthmef fhishpoifiti ant isrrgriB@ ouThiethp|saige ggmner that is

COm{%J?%?{AL%@X\@lr?%Mg ial 96 fromflowing into the

e tubular portion 92. Wth the plug 98
i nThel el jotning afghedfittiog &0 prdl thogivp §4 et boyseceiaplishedny sy one of

seve?a:l1 @/Qﬁi{] g%ﬁﬂ)tai‘%ﬂﬁg Eegﬁmﬁfép |11’10‘13Lthfg rbz Raly B?e}@ﬁ‘l‘ﬁﬁr shicgRd m%ﬂal e &R1ding,

assing t TOU nmat eri al

exothermioy htamn@ hemitrireldug dﬂeﬁrﬁ? eﬁlﬁgaweléeg pHifs P’&’écrsf"fi %{ﬁ‘dmg The
comp&RloR B the RE1A lﬂ{a?e%alt do@ad hdabted@ BBy 61 tHobeiFtDe t7Ha0of weltBng.

el ectrical charge then passes _into the d | ea

Onk® thendigilstar ci i HHEuhBrorEags v BAE §0 P ﬁg?/ figones
would ®R3ike tdc fht Ednﬂ;gasﬁ@n aﬂﬁwﬁﬁiﬂg 130 Orhetaheyordd Be ngtadly sth@k on one
poml’;] gltongt thg %at?lgof the weld a?elnnl éO The grc would advance along the path of weld
material melting the metal in the weld material 60 and releasing an inert shielding gas until the
entire length of weld material 60 had been activated. The melted metal would fuse the fitting 50
and the pipe 54 together. Likewise the weld material 60 could also be a composition that would
allow for exothermic brazing, thermit welding, electro slag welding or explosive welding.

Figures 5, 6 and 7 show another embodiment of the apparatus of the present invention.

The fitting 90 has a tubular portion 92 which terminates on one end with a saddle-shaped contour
cut 94. The contour cut 94 is configured to fit the external surface of a short length of exposed
pipe 100. Weld material 96 extends along the saddle-shaped contour cut 94. The fitting 90 can

also have a removable plug 98 sized to fit inside the tubular portion 92 of the fitting 90.
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tapping is carried out in the nethod well known in the

art. The fitting 90 can al so be used w thout the plug
wOsn3Iphace by activating the weld material 9BCT/HS1008061876

same manner as when the fitting 90 is used with the

plug 98. Wen the fitting 90 is used without a plug 98

OI?%sm%thgsqgcopﬁ !slg‘?d‘&%ﬁ g!?iq{éeo rt? %@d g és Jﬂ% r%@esls ohﬁ an exc vation

to a Qﬁpﬂa maichwepdsss tht sippvapwifast of ttliozeplpmt(@rsuﬁficmf tct m,smog bh.ﬁ spddle-
shapp&)go'h{ogpcug %4 ap %e[gol%hfoo afﬂ&?ﬁm aoxﬁgxfn&r RG-S ‘fﬂajc Jhcht@sed f r the first

renoved duri ng tappi ng. mat er 1 al own
embdimerit gijthe §ttHg 56 anshgwr ix Bigube? threugh émap@mmb@é iist 4ﬁ@¢heé gither to

the RN Rf orlaieetl RO ER vasléﬁ%éa@ d6f ararbiie 1&&*3;@ di meﬁedq%ﬂe%e 100.

present 1 nventlon shown in Fi gures

ant th @chivairenibr gisldragensd 8p ugies et ?lbfélacawltargeathe Phea8s abgrdga the

mter@t o hibGi Fdridnya2 dftthd Sti@Oy. f et piidhdd provRnM vENPRAgESal 98 Yrom
be made in the details of construction and the

flowige i e FEFTIOT D CBIHIBRENPS O t hout departing from the

S pW[th tthﬁqnﬂig sg ﬁp@a&f thie Ried Bhhi86d] OB U ctivhied uSingl Bl ek&h@q) dharge
the 1 nv

ent d to.the, enbod
aop 1o R A s T A P oBIE e KRR gp L ins .
The w8ld briatekisl %Ipﬁysﬁcﬁﬂy il syaldyy dehgesshofitan®$0 i phpet @O EBE electrical

di fagl | e of i val
g st 1 B (RS BofOTER BT S0 WPIF Te e AP
remdv&l frdm the figihd 6@ amf pipd 1 &X Itiep grearefpiyafioc hotatpingt Her¢ dgangthe hot
to.a ' > he earth's surface
PP S| Canqg%ﬁug ugtl!dpglggw %’%ﬁg{ggﬁ S%gn%e to the earth above
t Hehefittprg 90 chrenlsvee merd vo hmprthegilus8 inlplgesi bygictivating the wald material
96 1 etﬁecﬁ%ﬁ%gﬂa?&r %sr \Qﬁgntﬂré%tg@gdohs Wed H'{t{x ﬁx%?lu 93 e?\ﬂ&@x‘?ﬁm @iﬂﬁx@@ﬁ fs used
q tioning a
withgyg uatplu«gr?S spmeof fbwpldsm’cefrab% will enfap pi ffbe intfr;@s pf ﬁh@ FHbRIgr gprtion
92, %&qpa&imfaeewg@ GhaP Qb RO Wi nd ARRG: Stk @6 8ar Phrelohs 2 RbdBight
Ignment wth sard first fitting portion, said
affeoit pqr%m@ﬁw%%émow@ fringgotiapittons havi ng wel di ng

Me1RIvhe® material 96 shown in Figures 5, 6 and 7 can be the same composition as any of

the those discussed for the embodiment of the present invention shown in Figures 2, 3 and 4.
While the invention has been described with a certain degree of particularity, it is manifest
that many changes may be made in the details of construction and the arrangement of components
without departing from the spirit and scope of this disclosure. It is understood that the invention
is not limited to the embodiments set forth herein for purposes of exemplification, but is to be
limited only by the scope of the attached claims, including the full range of equivalency to which

gach element thereof is entitled.
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t hereon adj acent said pipe surfaces and each ot her;
and fromthe earth's surface, activating said welding

woredosnsall t o physically and seal ably secure saPI/US2008/061876

fitting portions to said pipe and to each other. 2. A
met hod of attaching a branch outlet fitting to netal

WHﬂ&eC]?&ﬁﬁﬂ'i ng to Caiml, each said fitting portions

1.

CONpri'si ng hsul ators on inner surfaces to
el & atethiod af Ialyachzng @ Ibaineh gtletfifting td agepbpipe dburicdrteneagatihel carth’s

pi ﬁ%a&%h1@o£au£1 19&.11%%?% t@ntg \Mﬁﬁ‘f gﬂ)o@e V{ﬁé gthe method
materi a prow ctrlca conductivity between sai
f i comprigingor ti ons and sai d pi pe and between each ot her

and whgreqy a%‘h@al%&&pa&)ﬁ R M@Eérﬁ‘l@s s%ﬁ‘acd: ek s09 short length of
mat erial i hcl udes applying an electrical potential

beh¢®es said fitting portions and said pipe. 3. A
et hod,Qftioatnl @G BEind pREANGH h 100 sBltack b thi Plet 0 @ met al

pi pe accord| ng to Caim1 wherein said welding
mat er i BYsitioging2eetond SHHEMIEIOR ¥ @B HBRFS SR Oﬁﬂls Pty alignment

Stﬁiﬂl Qfa e tualipbion ahid fide b s@@)nmﬁﬁﬁifg ipddtiohd Hakigl @81ding material
iting said material. 4. according to Caim

th
1 Frparedh W‘ﬁ“ﬁ"l‘?ﬁ’é‘dﬁ‘%‘ﬁ% /Ot tappi ng sai d pi pe
L hr Ougﬁoﬁathg datth’s | sag‘?jdep aﬁ{jv@t}lﬂgdﬁlcf |W®W11£‘goﬁiﬁiéﬂﬂﬁ®g bigBically and
et ween sai e and sai tt 0
acCory $7GMe Bal‘gftgflgﬁoflm\iﬁeﬁa&pfpesaﬁgg e§fq’e°ﬁ§6f actuati ng

said welding material releases a weld netal and a .
shh eietﬂlbdlgf afachingd: brauchettisbiitiar ool pige eeodingitorClaim 1, each said

réo?lk gorﬁﬁrﬁ %su%ﬁ)‘i tﬂn%g sﬁ@a‘c% ¥ g%@ﬁy%ﬁ&' s@*id7ﬁttmg

rrsing a s i el arc I Ng process .
A moncf@na@eefbm? R moH frelnaaa?h qtherm@r\@ierpl% a'ra@%tr@aéer@f provides

aCdddRlchiNGn@@liHy WellEd gud%ﬁ‘%ﬂ)&i‘ﬂlon's §n&ﬁm)[51beséﬂ&%eﬁ&%en each other
exotherm c brazin rocess A nmet hod according t

Cl 2 riherebypprid gpmo g said eiding magra! Arpludss %Ppw%ﬁnr@ecmcal

Bl betlv8erC@ilHiiri pofiofs atnhﬁzﬁ%)ﬁ)ewe' ding process. 9. A
met hod according to Claiml erein said step of

aczg 1%%{}105] gf a géhgng\/\%lrancﬂ gut{TP% nem f?) a rne%al pipe according to Claim 1 wherein
g
said welding material is electro-thermally combustible and said step of actuating said

welding material includes igniting said material.

A method according to Claim 1 further comprising the step of hot tapping said pipe
through said fitting to provide flow communication between said pipe and said fitting.

A method according to Claim 1, wherein said step of actuating said welding material

releases a weld metal and a shielding gas.

A method according to Claim 1, wherein said step of actuating said welding material is

comprising a shielded metal arc welding process.

A method according to Claim 1, wherein said step of actuating said welding material is

comprising an exothermic brazing process.
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conprising an electro slag welding process. 10. A
nmet hod according to Claim1, wherein said step of

w@eisasidng said wel ding material is conprisi ngPErUS2008/061876

10.

11.

12.

13.

14.

expl osi ve wel di ng process. 11. A nmethod of attaching a
branch outl et fitting to a rretal pi pe buried beneath

the e e e ent . o
1
dl%m%ﬁéﬁ%c 3 65éa”[(gai’tw A r§’mssfailrf ag e a o%llég %%% Wﬁildf)né material 18
cmmpnsmmherdntg@ﬂdm@gmowsrti cal excavation fromthe
earth's surface to expose a short |ength of the pipe;

POg 'rrIe{hIg{i] 'a&:grd%gf b lcidiRAg, %Ex@masgld%%% aStidtng 68id Heldddl Material is
short exposeéd pipe; the fitting having a

o AR RE %71 eéﬁkff@eﬂ?ﬁﬂ WYdipgPiarest portion termnating in a

saddl e- shaped contour cut end surface configured to

f | A nlefi@d audoptinpato CSMmf]a&Ehelﬁfn ss@i stkp S @cthating rsgjtl wetifing material is
ose ont our cut end surface having

Oa’ipﬁsdn%i‘t é?]iosé\i'e‘f’ﬂ(%?%%mcesand fromthe earth's surface

actuating said welding material to ghysn cally and
sezairramogl of eitaghiag ¢ drauclt putlet figng & sarewl prp éuneﬂz‘?enwh the earth’s

RO ehingk tréﬁugdaﬂlgﬂnjalncw 8k Neasifts GsuydedhtRt@e the pipe,
materi al and wherein welding material provides

el @eprisiezsl conductivity between said fitting portions

and sayfly fﬂ%' RE& R0 RELNRATHBAGE cathedurfadtto \WRss€ B ¥hddlefibth of
step of "actfuating said welding material includes

aptb‘FEﬂPfhg an electrical potential between said fitting

porti 0?§sﬁﬁﬁﬁ1g$&1tﬂ1gﬂinﬂﬁn u%ﬁer sixfaoebivad sBd‘rCl@ﬁglh Bfexbased pipe; the
Claim1ll wherein S(%Id wel.

e| Bing Bvinee? flﬁVﬁlF‘Yasf ¢ SHE glgié'lgra mﬁ{l%{ ngﬁtgié % 2 saddle-shaped

acdod@bi Eig e&aisdrmelodhﬁ@rm eftithd etterodluaerscei afidatd shgrtdength of
mat er |

t hod di 1 furth
COHBTFRT e ST BEr BOST U YA PRy "

from the earth’s surface actuating said welding material to physmally and sealably

secure said fitting to said pipe.

A method according to Claim 11 wherein said welding material and wherein welding
material provides electrical conductivity between said fitting portions and said pipe and
between each other and whereby said step of actuating said welding material includes

applying an electrical potential between said fitting portions and said pipe.

A method according to Claim 11 wherein said welding material is electro-thermally
combustible and said step of actuating said welding material includes igniting said

material.

A method according to Claim 11 further comprising the step of positioning a removable
plug into said fitting downwardly extending tubular portion prior to actuating said welding
material to thereby prevent weld material from flowing into the interior of said tubular

portion.

11
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plug into said fitting downwardly extending tubul ar
portion prior to actuating said welding material to

w0 b@sabiprevent weld material fromfl ow ng i NPGI/UR®08/061876

15.

16.

17.

18.

19.

20.

21.

22.

23.

interior of said tubular portion.15. A nethod

according to Claim11l further conprising the step of

hot t [ e hsaldflttln

o et BREBhTER oofleBt b Mo thriie ot s Tl Ml i pive
pi theugndidstating thbuldripagion IGprovilenfivivhadhrameetiah lwgmteu sa@l piperand
11 ldv%her ein said step of actuating said wel ding
materival® rel eases a weld metal and a shi el di ng gas.

17. A nmethod according to Claim1l, wherein said step
of A @ethd tarqogireaiod i gﬁ rtferedt 91 siP PlACRBRg 124 Wejdige material

shiegldedwiBtlal MG swelifhisRgs. process. 18. A net hod
according to d ai m 11 wher ei n sai d st ep of actuati ng

br%?}eﬁgh g?cggiggsﬁt 1A ilé L L aac aff % e'ﬂn?glrfatenal is

V\he»mhﬁnmhnblck:ﬂﬁptabﬁrc azeldmguarqngsssal d vvel di ng mat eri al

is conprising a thermt welding process. 20. A method
acg egfoF' gcct)ﬂhrg t@'dign']i]i'l YhesLkA se o a%ﬁﬁtﬁhg%falda@diﬁ’é BErial is
sai ing material is conprising an electro slag
welogiPrigngaicEedemiobrazing meetod according to Caim 11,
wherein said step of actuating said welding nateri aI

I SA eRmad la&ioﬂmlg&l Gt 10 swieeeinvediditggofic betgssaid22:1didy maipeal is
flttlng o|5| hﬂ a first portion and a second

pot I PBH &R H HHEYS @ %AGES and shaped to

conplinmentarily fit a pipe; a branch outlet |ocated on

t he neéod ackopidret th §rimdn, whesein paid stbreeirrgpineceidyaldingmaterial is

Weéoglp%ge{n Retr§ élEgGQQHBQ p@LégQg the edges of the

A method according to Claim 11, wherein said step of actuating said welding material is

comprising an explosive welding process.

A pipe fitting comprising:

a first portion and a second portion each having edges and shaped to
complimentarily fit a pipe;

a branch outlet located on the second portion:

an electro-thermally combustible weld material extending along the edges of the
first and second portions;

a power lead in electrical conductive communication with the weld material; and

a ground lead in electrical conductive communication with the weld material.

The pipe fitting of Claim 22, further comprising:
a hole in the fitting;
a plug sized to fit the hole; and

the power lead secured to the plug.

12



first and second portions; a power lead in electrical
conductive communi cation with the weld material; and a

w@e@ansr4iead in el ectrical conductive conmuni cCBET/UR82008/061876

24.

25.

with the weld material. 23. The pipe fitting of Claim
22 further conprising: a hole in the fitting; a plug

4 h&m |(§mtr§1e hol e; and the power |ead secured to
thepBF P55 g&lnﬁpe fitting conprising: a tubular

portion td’walar prgtuamawmg en mmnoa:md tetrmnmmm iarsgddleashaped contour cut
s
il SR OB ey R RSO USRS
pi pe; awslinginmderigbdisposedlalogg @pe@é@r alllt@n@swﬂq@, cont our
cut end ngfle%ﬁ G el%trg-gmﬁct+@ @Qnﬁlﬁhl&hsﬂvftﬁ’ﬂﬁ %ﬁliﬁétér}éﬁ and

comuni cation Wt mat er 1 al round

| ead i AZwPetlesdin @@m@pﬂwvec@mwewmh thé Wad manidlel d
material. 25. The pipe fitting of claim?24 further

C OTHR pips ififtthg @ f ElhivR4sfuaiedl cdr@prising a blug sized 1o it e idériok bethe tubular
tupté%ogr portion.
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