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Cct ober §99/ 08230 Not applicable. FIELD OF THE | NVENTION 10 15 20
25 30 35 The pr(eog(@nt invention relates generally to an apparatus for
applying and/or repairing field joints on plastic-coated pipelines and,

nore specifically, to a device and systemfor thermally fusing a |ayer of
plastic to the gasdsie P pe coatl ng so as to cover and cat Fetisessisy and

mechani cal | y protect the d Po nt of a eline in the field.
Still nore partlcularly S‘bzief&s_%,l m NT a circunferenti al
conpressi on clanp provi ded W th | ' g{my arrayed el ectrical |eads
and a corresponding fie s nferentially
arrayed leads. It is tyéﬂﬁgﬁﬁwﬁﬁﬁr@p&gﬂdﬁ%&ﬁ@@g W th sone type of
protective coati r)@tﬁ;mhc&iﬁtl corrosi on and nechani cal purposes. Conmobn types
of coating include coa hIIG 8 L‘f‘sﬁﬁﬁ%ﬁﬁ coating or
sheat h can be applied o |n \ﬁﬁg B Ih a coating yard,
before the pipes are shipped tot ocatl on o e pipeline for pl acerrent
in the ground. ApNgLgstdyel y, the coatl ngs can be applied to the pipe "over
the ditch" after it 1s wel ded and |m'red|a ely before it is placed in the
ground. Yard-applied coatings al'& @ﬁ“ﬁr ﬁﬁny i nst ances because a

superi or 100at i ng Fholpreaénd uhaniae&a‘lms@d:runderan bﬁﬂraﬁ@ﬂﬁrhﬁél%ﬁ@aﬁ%%ﬁt@@s of a
coating plan i ed.

rd-a C N
need to coat kflﬂémﬁtdro |pg?ﬁ“%fal\1 hé""ﬁl‘%& A ‘&D? RET ‘ﬁg‘ﬁlge ogdetvffé "{)\%Fﬁ&’f“o%%ﬁt once
two pi pe secthemndly figing addeenof Mashe tbmgatlhems cErdmng sqoItd covar ad chth@iia@ly | y | ess
t han about t I or. ng the
wel d joint a%dgﬁf{?%?%}m&w TCI Tﬂ%he% Oﬁlt}ﬁs{vwg tal é\feglgplsngﬂg%eld Suﬁcofﬁér% nt
area W th a padeudatlyi the presgye invensien ecvi@ﬂseﬁp%cwcnefoyﬂaﬁdﬁa!pﬁpﬁsed clamawrrayiiedt
either end. Jhe ci?aa{faeﬁtiauﬁmrraaeamcmteadmhdﬂeetnegpoﬁmgeﬁm Rink Rferyprsvilie@pp! i ed
coating and theref ore dﬁﬁf on adhesive bond it to the yard-applied
coating. One%dh cipmfsyent S‘;“aé]?ds‘ antages of this technique is that it is
not possible to aechitgial ﬁ»rbn@dsmieitb(be ﬁx@&xlded)@xttgsoeﬁuypiebfﬂgueéttvycoaBm:ﬁum-
yard-applied coatin ner se I if
tape is util FZ& ‘°"r§9€ﬁ1e & po oste abo gn %I ntf%a?ﬁ%mcmi 909%{3%,3 agrl:;iilrgea will
not be of thenasheA qtumtctetoyata’s OOﬂrhthlheanrbenmllnditﬁ?rmdwldl{ahleﬂgﬂispéplpme cpatmgon f or

this is that haney {heﬁaﬁ é§u kd {ol tFdcation Wtﬁ@pxﬁﬁﬁc Wblgcelrﬁhtriﬁ thc dayer S
of tape will “have t es ex(?ose he exposed t ober

2002 WD 99| 53dignativeip; lbsggmsszee & APRbigd (Pt pips "‘d’é’t‘@? flifsha %%ﬂr &r&ﬂWE}%‘\ﬂﬂae an
area where mh:a&diﬁtaytbamreeiveqwai inmheegrbard lmaapplhdtcmnm pnagncdémﬁmr

comon t echni, coating the. a Nt ar ipe in the
Frera i st o i iR Rabin PR B be 1 EplT i BB RLE R R RT 10 ¢
forms an annalceatingpane Gnegprohler withe ym+adp1}ad|cn4tl,ng,| howeventis thh neqdae eoat thepour ed
a coatl nngrmEngliibgl)f {hQ%I'pe o eft A blbthcedetjglnt once two pipe sections have been joined

together. This portion is typically less than about three feet long.

There are two known techniques for coating the weld joint area in the field. The first
entails wrapping the weld joint area with a protective tape that overlaps the yard-applied
coating at either end. The protective tape is not welded or fused to the yard-applied coating

30 and therefore depends on adhesive bond it to the yard-applied coating. One of the primary
disadvantages of this technique is that it is not possible to achieve a hermetic seal of great
integrity. Because yard-applied coatings generally seal the pipe along its coated length, if
tape is utilized in the area of the weld joint, the seal in that area will not be of the same
quality as on the remainder of the pipe. One reason for this is that whenever tape is utilized

35 to wrap the weld joint, the layers of tape will have their side edges exposed. The exposed
1
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the coating on the remainder of the pipe. Wiile this process does result in
the:seal to the pipe surface in the area of the weld joint bei

generally the sane integrity as the coating on the remnai nder o?gﬂ%&bﬁf%ﬁ’z
it I'acks good adhesion to the plant-applied coating at the interface, as it
may be difficult to achieve a good bond between the plant-applied coating
and the field 10 applied coating. In addition, the process is very tine
consum ng and therefore expensive. In recent years new typesy pigpe
coatings have ¥e¥Hvel oped utilizing extruded thernopl ast i csgﬂ%st erials.
Coat i ngs of atlesige wilpdetepipieiaddpravibemmmedaivesealistoé cdniegintially egéritieyeaalthg t he

| ength of thg,pLpe but are not well suited to either of the techniques
descri bed above for coating the weld joint areas of a pipeline in the
field. 15 It is freherepuoredinigug for sogsing Hicdeeaal hemebdiomh ereaphripainuke f or
seal i ng t he feflighojudiliffa flERoIA thaPis BiRecR@IE theWide N TR RbIIrbA: 2R hndaRFRALJ b €

t hernopl gstic corrosion protective coating material .that is capable of
bondi ng to 3R Q‘de-e!fdﬂnﬁélao Wé‘f”éﬁ?a&‘? s ppyreq 3 cqafing malpridh dhat jseqmpyibls Wit de a
system and digvdosthglonatie rahdigisBoftthepify. avhiRfthis fiecenaioss jesilinh theQedd® tBOgbed i n a

manner that provides a seal . the.sa ual jty an hysical jnteqrity as
t he coati ng SOt H‘gg? %rﬁ%‘?sfﬁlﬁe‘?e?%ﬁmg?e"{gﬁgg%‘?rﬁ@)( {hﬁémelldtew ﬁfﬁ? #apn é‘gf“‘r ed to
provi de a nethaaicasfdhapid, it lagksfgopd sibediannigthe plentaapplicd@batinp et theintkrfacy, mtit of a
pi peline th i 0 [ Ll o dent the
PRI of ey SR JoOscHRE: FRhd '%1’35 é’Ft%”ﬁgel’g{ﬁ‘F ?isagp%p%gll%g&?{}% e W88 0 1o
provi de ¥ meppiisd coasing plataddiiiongtha axeesseid ver tise keswinsgandibaefbwdxpropivé-ons of
plastic coated piPReenSWMMARY Fes bilpipe NWEINEd flNe 28enRRe1BASRMLins BMAMAEL ON

provi des a system and device for quickly and easily sealing the weld joint
area of a pitframerlastiemalgitlh ¢93irgTEphisdyRePreviferdemsHe pebdfdigh pieeiy denhg

rr?t eL ial. Atﬁ@licx:i'gth s€£Bé g«ae ﬁawx@r el bued hﬁeitper%eﬁttedlmq@atdie@ﬂbdaraﬁwdifes a Zeal
of the same quality and. sical. integri as the coating on the renai nder
of the pi pe|°g?~}gl_gﬂl‘js%e?£‘f”ﬂ?ﬂ asﬁfae%‘gﬂ’f‘eg'séctfté%ﬁ'and device is easy to use and is
not hi ghlsy depenténthersfionddsingl telprdviidect methaiuakd apraioatyrs foosealii thaiweblr joint y  of
results. Ac i t . : I Ayent ; fQl : a

bl asti o coat e Ugbbe'BubdiPh GO o) QPRI e R A e B Rt

pl astic thatmatesial thapés apdlegel Rasdiap i thep@rdppalicdrauerisbt Hels fuithee dg155649 t e ends
of the pipe KRR \Gs@RGn@HKAde AUt hilivs@ROFeaSd i1y joinl RELPERAGE M 2 WAMRAT | ON
conprises a conpression collar thigt can b.e]sl igEB,ed around the Erigge so t hat
it bears 2 ShB8PViAeHEseal gy sppg A eliy3yd physical giqeryss S GRZIG AN s BRI
PCTNS99/ f182 3T tigipigelife. It id urBelgrRsirea to firbidg anetbodand hrtitlg fopisetiag tha arce of they
overlap the pipe.coating.| r,.Jhe co ion. I t he
over | apped e‘g%‘gjob'ﬁ 0? ﬁ@'pjglbnle%?ggﬁyp%asepﬁggghg.?ﬁ%ﬁtgun&@h&ee%%%d%ﬁjgg’gﬁgﬁﬁg%I ar is

| at ched, it rapphlilgwr for oufpnits el resuits. Jit durther éagiedd tp Pregidi @ nietitod fdraaiching at
needs to be HEALAG: oferWMe uhddhtd potidHs bfflast SR BpES er ably incl udes a
heat - generating trace that is_confi gured to correspond to the regions of
overlap at the sides and endsS ?EFHF-%NT pi ece. \Wen supplied
with powgs, the heapreganavealidngovidesaysisrl dnd dbie M quidkiyCandkasii ealiMtheat i ng
surfaces in t%ﬁ i, redi ?t e. Vi Ci gi t.% tﬁf tt]e .trace, causi ng it to f.uFe The
conpr essi on KGF oG 265¢ of fBIPH PRI AYiC DRPRARITHR cpeErRPRIsFY AR g el f ur al ity
of conduct i vjeint eatkd dcbadinane thel pestuti iowdntign providescd sl bb thikOsame pualisy a&dppl vy

| ead and adapted.to contact fhe t- ' c ral i.ty of

por nt o The TSReY BiegR it copth K ARG B hDRobHETBsCle e BHthRbot

j oi nt - seal i mpdplediceisagasy (orwst endalsinpt bishly eldpenpant upangthe skilt of enpovad labor &rat i vel y
even heagh NOuRfordiffori&alts, Jenerating trace. According to another enbodi ment,
the joint-sealing piece includes a thernochrom c conmponent, in the vicinity
of the heat - gene™StFTHigE ¢ 4 Pressm dnveptian i redhdoint AR Aattstiaseatsdaring Hp| y
changes col ofittsatwithRjbiakicafHz Picre dombatibleqiasti CReY laigel efdugh totspa tht distance t hat

forms the pi coating or the joint-sealin iece, so that c | et eness of
f usi on can b@%’f@?%ﬁ %‘g’%‘i R Ss?fa{ﬁe P'ﬂ%ﬁ‘éa?}i‘% 8’&’ (R'fﬁaé’ e 8%dér‘flg]TtHVe iR Has
appl i cabi | i tipventiotocadniiprisaractompueskionmecollar¢hab eanebd siipippd hrowmel thopipd sohitiiObears
operations. The procedure can al so be uged on concrete coated pipes, where
a :20 polyneric coating is inside the concrete coating. The present
invention can al so be used to app ?giﬁ ed portion of a

pol ymeri c pipe coating. BRIEF DES(%Q’%IF @%WNGS For a nore
detail ed description of the present invention) reference will now be nade
to the acconpanying Figures, wherein: 25 Figure 1 is a perspective view
illustrating a weld joint in a plastic-coated pipeline; Figure 2 is a
perspective view illustrating the manner in which a joint-covering piece




is wapped around the weld joint; Figure 3'is a perspective view of a
conpression collar in accordance with the present invention; 3£) 5| g)%'ezébzi S
a perspective view of the conpression collar of Figure 3 positTone ver
the'joint-covering piece of Figure 2; Figure 5 is an enlarged view of an

al ternati ve enbodi nent of a heat generating trace on the present joint
covering piece; and 3 SUBSTTTUTE SKEET ( RULE 26) 21 Cctober 2002 WO

991 55120 pGI/ (JS99/08230 Figure 6 is a perspective view of a an alternative
enbodi ment of av@grggfzessi on collar in accordance with the POTAISeHE230

i nvention. %!ﬁ! SR D E ef erri
initially to gures d'JDg{I‘% ﬁg‘?lce?ﬁ‘ 5@; vgi/qu@%lge f°é’§ a’ﬁar ?ge are 5
covered W t FFoEPressan W{jarcﬁﬂsomqarﬁ mmeaszpm&ppmnésr ofahe ibint-s&ating piocet | Wigpntke

term nates SJ%Q]EJ;ess(?Jn dog IE"iH?chQJ 1?%ﬁ]es‘ L0 pResfbe RidA%n éﬁaﬁpﬁﬁﬁﬁméﬁfacé bt p' pes
10 are welded together to forma weld joint 14. An area 16 spanning from
about 0.5 td‘eéﬂfdmesfalsdfeet on either side of weld joint 14 renains

uncoat ed sand t hergd }an@semsgqﬂwelpbéfaampmemaésqsue@trgenérﬁmg tlayPinsad cARplrécat i on,
coating 12 is not ss_ than about ness and is preferably

I C
within the r‘&ﬁ%‘é“%ﬂ“gé"[‘h? BBiors %GVEhP fb‘mi%i%a?%"“ph?}éw%éfeé}“f& BR5S-pHAE cul ar |y
to Fi gure 2)supplied eitbposed, th@hdat-geme:aimgngcepmeltsahé;ﬂasns athoanatiag Sidfacks & ea 16
and overl ap 0 ojyllt.-sea e formed
of a sui tabléelp Tﬁg%agaoe \ﬁgml Iog‘ghr?a g V%Xﬁgmg fuse he uum{:nry onQ:oﬁ)ar o?&\xﬁg esenl?] cl ude
an under | ayiayentién m@fertabiy @ludes| apleghlity of (Wldqcnmziequ thet as¢ mdhanallx:cnnn@@ﬂm
protecti @f npb&wek ?t]p?}y ekRiafd a&ﬁ@a twn@étmc&%eﬁéatﬂg%gémlpymﬁwr pofRS @

| ayer of thernoplastic material that is cut to a width that 1I's somewhat
greater t hanTl}CHl—’e’"’éﬁ % phifd dhegicpppsasfatingdraghenstags thereiniesalinemieoratc@ratbli2 on

pi pe 10. JOI@h&aaﬁaang aPloR&Re Q-E’cldtﬁclpé\&ﬁﬁéaﬁbiMtﬁ&heht%&ﬁératﬁh@@ﬁée 25 mls thick
and preferably i

ran astic
Tt ert al of i cRchTOEs PrBoR st e uteP S g SATR B bar bl e
wi th the | ayempofient ivethaoididgt ofctherdt@eemkatin taced The depadshmf cdogomgt bonded
to 20 materi al er : [
somet i mod acereapp S b spbiSky AL Db R DR E PRAE P Rms b D
panel 22 on Bpecdatiogonthe pmtwpahgéa)!chophaé@@nmaenc%@feﬁmzlz cansboyyeafied bbbl y
fornmed from Qufayinsdettier, bitumastic, or rubberized bitunmen and is of a
wi dth corresponding to the wi dth of Vel gﬁJ oint area 16. The thickness of
panel 22 shoul d H@cé’ﬂ‘iﬁ%t ipysntsen haseapglicabilicie Pothy fangn and, mpanadiesed PRSYES pi pe t o
the outside @nstiRAdd mrahmerrhaamcaihu&an alfo bOmkd BrfcohlreRUdREd FiPS, ®here a
t her nopl agtl W esi noys mat e ‘ﬁ% p an. a b[%e v cntmgg&l coat altot%gug Ialtckness
of panel WWenécfu%\“gt‘%‘gs‘%eo FRET ¢ R Clne & POt R S A OSIE ¥ ayer
12. In nost m@@spatdlltgamagedrpeswhpfimpl)pmmeblpzﬁoahwl ng a thickness of no
| ess than 35 mls and up tlﬁ{lfsp%ﬁbhﬁ)ﬂ R ot 78k pRARAsgEENt s, filler panel 22
can be replaced with a wapped |ayer of tape or fusion bonded 30 epoxy,
whi ch serves the F§ar$emw9r%@§@ desgryptipn Péﬂ@rFfFﬁ%@ inyenipry Feferepce WillcRdaet i ve

heat - gener at 3@ tB%%@coﬁgady%gqfxédré&thérant he edges of joint-sealing piece 18.
Heat - generatlngtrace referab‘é‘i‘lntheformof a strip or strips of
3

wire mesf#324a-c. TSRS pie aperspeghiey Vs eskpied W URY! BagksrwactPrdirgce 18,

while strip 24c epifROZls agfspeivevier anstratihg e @Renel & wEICHTodt-Beefi plece

preferred en%%gpr;gyarbm%tqu‘geﬁdﬁﬂl? c are 4 SUBSTI TUTE SKEET (RULE 26)

Figure 3 is a perspective view of a compression collar in accordance with the present
invention;
30 Figure 4 is a perspective view of the compression collar of Figure 3 positioned over
the joint-covering piece of Figure 2;
Figure 5 is an enlarged view of an alternative embodiment of a heat generating trace

on the present joint covering piece; and
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21 COct ober 2002 WD 99/55120 PCTNS99/08230 forned froma single Iength of
mesh that is folded into 90 turns at the corners. Al so accordin a
preferred enbodi nent, a plurality of conductive |eads 26 are el cQ?tPl?,eJIZIOQZ
connected to strips 24 and extend beyond the perineter of piece 18.
Preferably, a lead 26 is positioned at |east at each end of strip 24c.
Leads 26 are preferably forned of a |low 5 resistance material such as
copper. Each portion of each strip 24a, 24b between adjac 26 fornms
a resi stance h¥81¥H¢%l enent 27. When piece 18 is placed g?%fﬁ?f“%@r d area
16 of pipe 10 asFighoots a mrchesiveraepafedn B2mitive kmbatieent dfa confrepdi@C®114:8
overlies rhen%@ﬁﬁ&g&%%gge&gﬂ“é%goéz on the pipe. Side strips 24a and 24b

are sandw ch ween coatl n and@plece 18. At the sane tinme, the third

strip 10 24c is sanBWéH&PB@QFeTBTnIQNr AIRESGRRER EYBQPIMENT of piece 18.

Once the joint- c}@eferlhgpqutmrgqe prg%ragqsm m% 1Erf§tﬂsmf5plé§§9@§arted lﬁ{,ee% Lical
power can be applied thoug hi s reason, desi rabl e to

space | edds cOGTeEVEH| aﬁoatrrmﬁ&wffh@laém ’ééfﬁ‘?aérl%nyéﬁ BptineHE tfﬂ‘%tes ghortraighe t he

current flownd &ee@lqalgrrﬂﬁlpﬁataamﬁeeenheatmerwpeﬁ eommrdzatolgah&h’&foﬁﬁmemmms
results in un| form heati n c materi adfﬂgwfﬂge vicinity of

each heati nd*sé®t¥@nto ﬁpfm'}%g %‘?’%8""1‘5 é%ia&éfb?é fpeg on &L 1 49t lnce

val ue for strémzﬁnsZﬁleoa&ti@m thbidford dueceprébdd to @otrdish. I D1ypichliapplibtionpeoaiing 12be equal
to the heat ,ou put fr 2 e ;eon in eria form
strips 24a- d“r‘g ‘Pg‘c °‘éf ﬁ&gkavgméﬁ?sfr ci'e re%%gé/iw én%ge Wh Ofapfegsgfté |8)cal ly
ener gi zedw tdSpnl@dunke enough heat to nelt the thernoplastic materials) of
which 12 and 18 ﬁ&&g@ﬁ&mﬁw&refﬁgﬁeq h SdfcthBd GhntWediBg GRAPNE $ESrBPed! | Oy Of
20 sixty percent nic -four percent ifon, siXxteen percent chrom um
and 0.1 per cennd agg lﬁmdamrlas&recrnﬂﬁﬂfé?atrlﬁ@yrrﬁ éﬂéﬂ‘ﬁﬁ'%a“ﬂp@‘ﬂ% forpgd phe

Dri ver - Hams aQqﬂabEhﬁermb@m,@ rrﬁtewarrsecu BS paryaﬁﬁer@taha/ mh indRde mmx@eraa}reebﬁm vely
fine wire nesh here are partrcv ar a vantages to ulrc1 1eat enerating
Lrace | nt hds PRV oF bu AR or B CPE SR SRS Sy JAEITEREE o ot ay
near theisu I’ﬁrﬁ&ﬁalﬁ)Eorﬁﬁﬂl@estmey’eﬁ'ﬂt}lhﬁﬁlbplﬁstlb aperialtint 2utiactidth thai is sahdwhahed,

even when stored for. a erio t fers certain
anount of stgfe(?gf ltrhraglthe ‘?‘%‘hcgt"ﬁ“”e‘*“ ﬁ’ﬁeem%sudsfe co-g f Eg@teaalglh rge“'vgdntjs0 the

ener gi zed wiseding pigen Uit piefepbiyrat tsagy Iqbqrh%mrlsater enctﬁfefe@'elv ithige epeaRiiep ty

fusion. Add'fslx&ﬁ%c@%@dhlﬁosﬁg@méagr wacngw@ehstlbemmg PlefeffBNQRd fAfhe pi €CE 18
to the pipe coatin di scl osed t ent ichis

are
i ncor por at ecP‘Hé‘Pléﬁ“g'el‘Wh theslaggrof V‘é"t"ﬁppla?:‘tﬁ etk th g 18 ?f"pﬁm"e"ﬁ)t}’se‘ﬁé’f’?gn
embodi nmepd , ,Lh@amtgrth@lmrffgﬁm ng heat gener ati ng trace 30 is stitched onto
pi ece 18. Stitchi n& rovi des a,% k e Emes gcsm n| f orm_connecti on of
B PR

the metal nmesh sOFFPEE P Phe® i c‘sp(f0 A Sui bci RIOViE SaPPE t hi s
stitching conprehtdesprotnn- ofiitu ptrich@2 tohropadace s>¢]¢¢mtsssalmglpmqe Adn&hwd gant . I n

anot her enbo , r t one
row of two-t %fg%@; f?rintlgchr i3 6% r%emrtsﬁisgéne@t &35 gg&ﬁ%\'\@%gﬁ SHEET
(RULE 26)  c@urespendisizde the hm@%%mel®@rwsgw6m3mei%2ﬁb@ﬂdmuéqi ng and
t he ot heps t heaictard8 BolnSheloiiiid Gt ihB Pipe éaha/uukshdetaecdmﬁgeraﬁar Q:Dd‘hhk\hf'fcm&i@l@ killed

in the art, the conducting thread 28b.lie t he .inner fac pi ece
18 and cont atFPTEs At PHECRISSIC TFEROHS ?aEHﬂo‘&ﬁ\@h ‘ﬂ‘gsé Yo YRTCeRy ‘ﬁ%a}\ CS‘%SFP f or ms

t he heat - gengmelt22 ngli tqualie Sntsied tikickness of el ddltesionplhs layen d2ucinanost &saemded S
i 1O POVl Rt hrocRsf AUBIEEBLPS S8 hidn BAGERRR 4GS
according to t sent ent1 o ses a pal co Ssion bands

52, 54 connecxtﬂeadmtwtsa'llb;r p@sl 2?-eqmer= re@@CGlem mmbmeﬁyayelfOfﬁm fustondionds® ar e
spaced alggutq;ogg“glﬁ: ‘%qgec%gmpgﬁ}g& 52, 54 and extend beyond the side edges

t hereof. Additiona ext end from cross nenber 56. Leads 58 are
col l ected in par a’?l“lleqferfl@g 19 Figiteds 2 sadpitiye t‘%bﬁeng‘l"rﬁﬂ'/&ﬂac?/?oa‘s affixestefhecdisse. The

10 nunber ansifjaiatssream@@leealpreapgaﬁsraxh@&dse Fo8s ﬂéﬁfaBFy&b‘hyf&lﬂbfﬂﬁﬁP&%pEo t he
nunber and positionin n strips 24 en collar 50 is

| ead
positi oned af ‘Wﬁj‘“?sh@g%\%l gripdE mgﬁgwmldé g5 °%: SQF Péw% %W]%H‘?(f“l?a%cbe
easi |y conneeitads hoposk 0@dend 6 pieseutd) A ofdingne apsicdied ambodiraenyrstripk Rfsc e t he
| i ke. Leads 58 are preferably rel easabl v clipped to | eads 26 by neans of
alligator clips or other suitable attachnment devices such as are known in
the art. 15 While the wires connecting each lead to the power source are
shown | oosely overlying the deviUBSTHUTEFHEETIRUBE 28ase of under st andi ng,
it is preferred that they be bundl ed and affixed to the device, as shown in
Figure 4, so as to facilitate handling of the device and prevent objects
from becom ng entangled in the wires. It is preferred that there be an even
nunber of power |eads) and that they alternate polarity around the
ci rcurrference of the pr pe. 20 In thrs preferred confrguratron resrstance

4 L ~ o o o - = e




25 longitudinal interface under crosspiece ‘56, so as to ensure even heat i ng
and .thus better sealing results. As will be understood by thosg1 glleﬁ g
the art, the resistance of the various foregoing conponents an@'t 9 %
supplied across them can be varied so as to achieve the desired heating
effect. Simlarly, the length of tinme for which voltage is supplied to a
given joint can be varied to produce a desired effect. 30 Conpression bands
52, 54 each preferably fasten around the pipe with a qU|ck rel ease type
latch 60 that avdemssiZbands 52, 54 to be tensioned prior toPSTHSRHERY.

Tensi oni Ny OforRANEISM EAZS).Hg'Mxeagp ok %ﬁslﬁth‘élaﬂ'i@ide&mb@“sﬁhﬁrﬁt bR GhefsO ARS

outside of the pipe. The inside surfaces of bands 52, 54 and cross nenber
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i nner surface of Wheapiecs181i8 plaged aroyed welf aten 46 pEningcldres shvani shesivegand 22e of
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For nost typical thernoplastic coating materials, and for a typical
resi'stance wire, a current of between 30 and 200 anps will be rzq@i rgdqt 2
achi eve the necessary bonding in a 5 reasonabl e anount of tine. = @
a current of between 30 and 200 anps that is applied for between thirty
seconds and five mnutes is adequate to achieve integral fusion of the two
t hernopl astic | ayers. The present device and nethod can be used on concrete
coated pipes, where a polymeric coating is inside the con i ng, or
on foam coat ed“’ﬁ‘i%’ésém and can be used in 10 conjunction wcpfﬁ&?gr?jﬁge}%% ed or
preforned fcamBslcd@ading@s thd BeDMASEDEH is RURRLANRN AN Bk 2AdRLMIPUnds® appl y
a patch to a d option o I C coat i.l e preferred
enbodi ment s ﬁﬁga'?g‘ aﬁvéﬁt?ﬁ%c{ﬁ%@%&éﬂ’egﬁ é\}\?% ’"ﬁ%éjﬁ?ﬁgl@e%?hp‘%d F‘P‘E:atl ons
t her eof can deetacmdeatiby 1D Nk thisiembedimem, dilvbing 28 itedlf famuit thd heat-gkapatitg thge f r om
the spirit on. The enbodi nents described herein
are exenpl a%%%ﬁ?m%ﬁltﬁc‘fluydﬁm ﬁg%dt ing. Many variations and

modi fi cat$ ons of RefsgingyowdenFiayees éppéﬂa‘t Wpaqseomwlsti 1) @ngrvdted rominglio n t he

scope of theyi B%%E lrgghtloé‘ggﬂﬁﬁgegglp)ﬁr of E@np?&ggl? lefds Bb%zﬂ%%e@&& 'b?'a 03s nOt
limted to the enbodinents describ her ei n, but isonly limted

cl ai ms whi chmemer oy, Atrhwrality gpROVH ‘%ﬂ? hare fpaped ?bﬁﬁl‘bfd@“ﬁleis‘@hwwze%‘t s of

t2 8823 \%JDJ Sg ; Sﬁkig@ﬁ& Beforddhig: sideaid 68 | thc&oSLBﬁmoIUgﬁdSﬂEEfEBdS %ﬂ% Erf?SGﬂembeQS']é Cct ober
ar at us
for sealing &2 %?/Be?m&%\’lﬁﬁtegr‘l“ B?‘fﬁ%";t‘ ap%%efrtsp@}y g;'\gom‘ 288 F POVT LR %S t he

cover cono aciunibgr H@pﬁﬂ:t&&hgmfcpmter nepdatss amefbnablg rdoaespori do i theC hitflich Gnél
heat - gener at L A0 e Pk 2B A AL Bk o' D DL G808 Bt

heat - gener atT% e 1nc Fural trac s ex
t herefrom c;omprppwcrdgids 28 aligh ekatsam @ncbb aasply ¢Q§lnecaqdp¢ lf&ds@@&Udtmby BESHS(DIﬁ force

to the int er{lﬁé;?m cﬁ;@,'ogth‘élhméaﬁ'&fisl% ;B}gfcﬁblg%léasmb' &191593rt@ ﬁi% 28 bp?‘fggﬁl ng a

connected by a cross nenbe each of sai d conpression S ihc
rel easabl e t8hgawainigr P‘é?réﬁ“abTG“%Chﬁ’Fﬂrd&Y‘ffts9““81“5 yp E‘@Pﬁ“l“&'QF athower | eads
posi ti ongsl on saiwhik| @eprife @ﬁnécmgC%chaSzﬁiOfwﬁieOpcwaﬁ sburkC gre | shawehs 1s0da t hat

wh d.t d ff ted
Sai d {race toTyBBt feiceay RS TP s AR T e e Pl ey BofngRe ™ °
appar at us acauratfixed td the ddvmcmslshmné'ngms‘hsadasab darpitatetphdiohg of the dedéel anént
lining on 1 psre+etn§ objec e[fon? B'ch)r?lﬁ] enéngleﬂ"iﬁ tl?eo\p%satltuiipt%%ﬁr% ﬁilhtntgercté Be grl 9\, nl

wherein said udes a tensioning | at par at us accordlng
to claimai whumter mf meﬁe@a agd gehiberatomets Pelanty aEyphe Flécua‘tfef?néasﬁthﬁf B¢ power

| eads. S59Thg @QQP&&&H%@@G&&Q{ palstaeceqieﬁin@sémmm&mﬁ Barsifth shm&messn on
band supports at. 20 | east six at us accor g to

r
or s m 1" wher 7Y o 2B GRS G S BHES B0 B HADR RP
| eads and ad;oaﬁelaﬁdspowar tht e@etat Howifg Hoag resganoa hdatngseaion 20 fwild ppasitak

polarity. 7. yINEcaPRRIANS, 9Col dl Al rekald Tl nlU5t Pl U Hlanogt | 2!

a pair of | eaasu'fr% aSu PRIy I Nt erface t hat
i s under sai preferablysat lms;ﬂgrgrleads at each c1rcumfcrentxal mterfacc and at least four leads along the

25 longitudinal interface under crosspiece 56, so as to ensure even heating and thus better
sealing results. As will be understood by those skilled in the art, the resistance of the various
foregoing components and the voltage supplied across them can be varied so as to achieve the
desired heating effect. Similarly, the length of time for which voltage is supplied to a given
joint can be varied to produce a desired effect.

30 Compression bands 52, 54 each preferably fasten around the pipe with a quick-release
type latch 60 that allows bands 52, 54 to be tensioned prior to latching. Tensioning of bands
52, 54 applies a radial compression force to the outside of the pipe. The inside surfaces of
bands 52, 54 and cross member 56 are preferably provided with a resilient lining (not shown)

that helps to evenly distribute the compression force over the interface area and reduces
6
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8. The apparatus according to claim1 wherein electrical connection between
the. trace | eads and said power leads is effected by clanmping s '6C&Jbgp§0§p
as to apply pressure at the interface. 9. An apparatus for sealing a cover
onto a pipe, the cover having ends that overlap when 30 the cover is

wr apped aound t he pipe, the ends overlapping at an interface and incl uding
a heat-generating trace in the vicinity of the interface and said

heat - generating trace including a plurality of trace | eadsP SXERR gihg
therefrom conYO¥5H3® a rel easable clanmp for applying a corrpreSS| on force
to the interdatgs thSYRSH Fi éJEEsSPﬂEETpr&fEMdI%n%@xmem% stk irdideR)

99/ 55120 PCTNSQ?IIO 230 a El urge‘i }/ ﬁf el ectri cg §E£ [‘ | eads p03|t| oned on
said clanp stR OXB} FEEPTHEE qexior AW eeh 5E2Ps P 2d NG RHes AP AIPIRHER [Befer i s
supplied to &arodspmmmwh@a@mpneauffl cient heat is gener ated in said trace to
fuse the cover t coa f.ace m f.or sealing
an uncoated port ?%ﬁnoo Tee °5%‘g?"ﬁ’°8‘f“°5‘r %aélflez(r% %%‘Peéﬂ Bg “"‘(%Wf)fe(ieé)rf R a

t her mopl a%t i B8 quiddiweangapietivieo thedmfeosunfatemf pprree meaneqdpeps)ﬁtlcdomtamdl m/erl ap
the pipe Coz&lfeglgmaet er' &tlgfefiﬁgfﬁleﬁ uﬁ;{g?‘ﬁ@ﬂ%rnig OLJ.'gﬂbldHllﬁl%f?tt Elgwgﬂ (;ukt%.p:‘a i ai d

pi ece inclu heal -generating trace adj acent Its edges,

heat - gener at Wﬁgpqdr"&&’ea fepilieny anatsgalasucly apmegtia [tape.\prigr tomoaémge@fd:secek% eldi ng

therefrom agdimdr GhivaRnchO Eheaanmlaéuagﬁ%@@wmﬂrepths eadd ahd i@’ oﬁﬁ@ce 18%re The
system accor | udes_at | east two

|ngtocla|m10wh i.n
conpr essi on g‘é"ﬁl& H}‘?d“’é‘“?frslﬂi"g%”r\’t?ﬁ“gérs“ éaQF‘i“’cﬂa r@%ﬁ' g’%"ﬁp? Had s5panyatels
i ncl udi ngoa @l arfat- l;etttyngO}fol)ﬁ@t\ﬁcfmllﬁaﬂﬁctecﬁ&ﬁd”ltk@fanﬁﬁhxdspﬁ&%fouglﬁad;ﬁlall hole.

correspondi ng, to o S trace I ads 15 12 e ccorilng to
e m 10" whershRe 88, lradRlifs kAAGE raRER: ccboddon B I I B R SRR EL by

means of stiewx mrn@melﬁermﬁhms‘sgtwn@mlaeME dioarg mﬂgescthatl :m: P:forned & hllghé d heat
generating tLagRs gag);%p'laﬁéisar&m}l 'tt{é‘%vc oxﬁ DU o Re %vk#x?ﬁﬂpﬂ . QP sl ece.

14. The system ac toclaaml erein sald line of conductive
stitching colhs aeeund rw@e H@Habé"dﬁailllﬁ‘ thg dersity @fAkp fa3p I pARIIREPAMFPIISTEE t hr ead.
15. The qystgmra&ﬁgﬁmw}gchtlgb@eﬁhmm%mwdel n each of said conpression bands

supports an even _nu ds a ad] l,eads on a
conpr essi on band In st B‘TO“BbB‘pgf‘?‘ge 8‘ “ﬁ?{‘al'l"g@e%@ggt 8 maﬁ?:‘(%‘?’?ﬁ“ﬂrﬁ to
cl ai m 10 wheseasitives acthatahe SwadommﬁmrMe bigrads 18 wppoedesmatedaGnieaast f our

power | eads. is lZdl ;EQF bf YISJISbrﬂ’, %Ha gg % D80t ! OTk?el eJTRmXWQFn Ergtu&al's (Lré‘fér?:ﬂ}) has an
outer surfac€ and an 1 nner ce and includes on said | nner ‘surface
el ectrical peppeeximaely a@tf@mhmmmforihemlmer@meé}elﬁ said trace | eads

aut omati ggl |y Whegrsahdndt a,nmg@@@llh%& a@n%$@5r@ooﬁﬁ1c§tath‘é 1dafid &m@&% 8. The

system according to claim10 wherein said c s fast enegh WL
rel easabl e 36°mPIgssign collar S0 are configured such that the el ctnca] connection ther etween is

made automatically when collar 50 is clamped around the field joint. This can be

accomplished by bending each lead 26 back so that it lies against the outer surface of piece

18. When collar 50 is clamped around the field joint, electrical contacts 58 on its inner

25  surface (shown in phantom) contact the leads without requiring any additional connecting

steps. In another embodiment, leads 58 can be mechanically biased so that when collar 50 is

clamped around the field joint leads 58 bear on leads 26 and maintain electrical contact

therewith. These configurations for achieving automatic electrical contact are merely

illustrative and the various methods for achieving this result can each be used alone or in

30 combination with other methods. These devices eliminate the need for an additional
connection step and thereby save time and money.

It is preferred that the inner surface of collar 50 comprise a material to which the

polymer of the pipe coating and the field joint will not adhere when melted. This will allow

collar 50 to be easily removed from the field joint, even when the portion of the polymer that
7
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19. The system according to claim 10 wherein said piece conprises a piece
of polyneric sheeting having a | ength greater than the circunf e
pi pe and wherein said clanp applies a radially conpressive for?gwcg&eg%gbg
interface when | atched. 10 SUBSTI TUTE SHEET (RULE 26) 21 Cctober 2002 WO
99/ 55120 PCTNS99108230 20. The system according to claim 10 wherein said

pi ece includes a tenperature sensitive conpound that indicates when said

pi ece has been heated to approximately its fusion tenperapégesoodsiso
SUBSTTTUTE SHEET(RLE 26) . A@. AON. A"uR AL(. Aa. A (. Asay. A& . Ase. A ANe Go
n( * / 7? Z ligsSgainst the inner surface of the collar melts during fusion. Preferred materials having this

~ytoje [V]c 16l ] ca] ca] ca] ca] ca] ca] ca]
ca] cal] cal] 021 ca eﬁ%(}&}m}:ﬁ %(ﬁ]ﬂcaﬁ%g‘%’gg %‘a #’Ilg?% ﬁ'? W #H904 , -
r most typical thermoplastic coating materials, and ora typxcal resistance wire, a

. zupkf [ V] caln%attﬂmﬂv@eﬂ wmaﬂo@%@Lﬂﬁd&@«t&t@@l@k&@%&ﬁ&@@l&%L&ﬁdgclﬂ]aca] caj ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal
<@—EEEEEFF@P¥°E?Q1#4@%’@@§ fognerlly: 5[‘%)‘]"‘6%9]06 hftwaﬂ]nég]ae%j?%m]%}wﬂ%] cal] ca]
ca] caU] ca] caf eay@@] tﬁlat]y@ao]oﬁcauh@ absﬁ]mauseaaqaa} tadchigteCialgal fasd eabhEMvo

\\\\\\

a] ca] ca] caU] ca] cfﬂx]eqadzé]:maqaaa]: @ad oxthod Jpie & aisddcarl Achcrete coated pipes, where a
Lﬁg%gE%LW’ }'r'nértcl\%f?:té ca'?‘SId t(}:“:31 %né:tjete atm]g ﬂ]’ca ca ted %S] %ng]céna ca s‘]ecéf] ] ca] ca]
ca!) /((i:_ g] ((: ;al@]lg eqrma:fmuj’l@aijﬂﬁat]:@gn rrefpoeed é@ﬁ{:;?é]‘:@@él}l&% '@Gfpfenlmoc yan @HOBA &' () -
Tooas: () - o HoRuep! 7] pjsgg/(Idg/ﬁa&' (?ﬁ Qs bagectimicRge ot
While prefe rred embodiments of this mventlon have been ‘shown and described,
modifications thereof can be made by one skilled in the art without the departing from the
spirit or teaching of this invention. The embodiments described herein are exemplary only
15 and are not limiting. Many variations and modifications of the system and apparatus are
possible and are within the scope of the invention. Accordingly, the scope of the protection is
not limited to the embodiments described herein, but is only limited by the claims which

follow, the scope of which shall include all equivalents of the subject matter of the claims.
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cover contacting the plastic coating at an interface and including a heat-generating trace in
5  the vicinity of the interface and said heat-generating trace including a plurality of trace leads
extending therefrom, comprising:

a releasable clamp for applying a compression force to the interface, said
clamp including a pair of compression bands connected by a cross member, each of
said compression bands including a releasable tensioning latch;

10 a plurality of electrical power leads positioned on said clamp so as to
carrespond to the trace leads such that when power is supplied to said power leads,
sufficient heat is generated in said trace to fuse the cover to the coating at the
interface.

2. The apparatus according to claim 1 wherein said clamp includes a resilient lining on

15  its inner surface.

3. The apparatus according to claim 1 wherein said clamp includes a tensioning latch.

4. The apparatus according to claim 1 wherein each said compression band supports at
least four power leads.

S. The apparatus according to claim 1 wherein each said compression band supports at

20  least six power leads.

6. The apparatus according to claim 1 wherein each compression band supports an even
number of power leads and adjacent power leads on a compression band are of opposite
polarity.

7. The apparatus according to claim 1, further including at least a pair of leads for

25  supplying power to a portion of the interface that is under said cross member.

8. The apparatus according to claim 1 wherein electrical connection between the trace
leads and said power leads is effected by clamping said clamp so as to apply pressure at the
interface.

9. An apparatus for sealing a cover onto a pipe, the cover having ends that overlap when

30 the cover is wrapped aound the pipe, the ends overlapping at an interface and including a

heat-generating trace in the vicinity of the interface and said heat-generating trace including a
plurality of trace leads extending therefrom, comprising:

a releasable clamp for applying a compression force to the interface;
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6. S %

system

comprising’

K, LLf}[9b F;s"1109%&k ()- ! " 1109& () - |
or sealing an uncoated portion of a length of plastic-coated pipe,

a thermoplastic piece shaped to conform to the uncoated portion and overlap

the pipe coating at an interface surrounding the uncoated portion, said piece including -

a heal-generating trace adjacent its edges, said heat-generating trace including a

plurality of trace leads extending therefrom; and

a clamp for applying pressure to said interface.

11. The system according to claim 10 wherein said clamp includes at least two

compression bands and a cross member, each of said compression bands including a plurality

of power lead

s, each of said power leads corresponding to one of said trace leads.

12. The system according to claim 10 wherein said heat generating trace is affixed to said
piece by means of stitching.
13.  The system according to claim 10 wherein said heat generating trace comprises a line

of conductive stitching on said piece.

14.  The system according to claim 13 wherein said line of conductive stitching comprises

one non-conductive thread and one conductive thread.

15. The system according to claim 10 wherein each of said compression bands supports

an even num

ber of power leads and adjacent power leads on a compression band are of

opposite polarity.

16. The system according to claim 10 wherein each of said compression bands supports at

least four power leads.

17. The system according to claim 10 wherein said clamp has an outer surface and an

inner surface

and includes on said inner surface electrical power contacts that electrically

contact said trace leads automatically when said clamp applies pressure to said interface.

18.  The system according to claim 10 wherein said clamp is fastened with a releasable

latch.

19.  The system according to claim 10 wherein said piece comprises a piece of polymeric

sheeting havi

ng a length greater than the circumference of the pipe and wherein said clamp

applies a radially compressive force to said interface when latched.
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