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pi pel i nes, 11:prt]3(sa i alatﬁqu with 2 tleas{i 8]?6 plasq:lc or foam preformed piece, such as a half shell,

and holding the half shell in place with a fusable wrap. Still more particularly, the present

20  invention comprises a circumferenﬁél compression clamp provided with electrical leads
arrayed circumferentially and a correspondmg plastic wrap piece provided with
correspondingly arrayed leads,

BACKGROUND OF THE INVENTION
Pipelines are coi:nmonly used to transport fuids both underground and subsea. Itis

25  typical for pipelines to be prowded with some type of protective coating for anti-corrosion
and/or mechanical purposes. Common types of coating imclude coal tar and asphalt
enamel. A concrete coating or sheath can be applied to individual lengths of pipe in a |
coating yard, before the pipes are shipped to the location where the pipeline is to be
assembled. Altematively, in the case of undergroﬁnd pipelines, the coating can be applied

30 to the pipe "over the ditch" afier it is welded and immediately before it is placed in the
ground. Yard-applied coafings are preferred in many instanées because a superior coating
job can be performed under the controlled conditions of a coating plant. Further, an outer
coating, such as a conerete or plastic coating, can provide protection for insulation

material that may be included between the pipe and the outer coating. Yard-applied
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i nsul ated pipe, a problemwth rd-applied coatings is.the need to
%c%fy of veelg tJ)oin’cs between%?pe SGgIFl_?lFG)IltS, and ﬂ?e use of a combtinahon o? more than

one pipeline having a yard-applied coating. Such combinations include the arrangement
of a inner pipeline within an outer pipeline of larger diameter; as well as pipeline bundles,
( : in which pipelines are arranged adjacently.

25 With regard to insulated pipe, a problem with yard-applied coatings is the need to
cover an exposed end of insulation. A wrap sealing an exposed end of insulation is
commonly called a "water stop." Insulation under a plastic coating typically does not
extend beyond the coating into the gap region to either side of the weld joint, thus leaving
-a portion of the insulation exposed. Exposed insulation is vulnerable to water seepage,

30 which is undesirable, as it contributes to deterioration of the thermal insulation. One:
technique for providing a water stop is fo cover the exposed area of insulation as well as
the atea of coating and pipe to either side with a shrink sleeve. The shrink sleeve is
formed of material that shrinks upon the app]iéation of heat, causing it to fit tightly over

the region of exposed insulation. A disadvantage of this technique is its dependence on
2
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of the pi on, either side_of the weld joint once two | engths of_coat ed
pi pe h aeep%een jo?ned together, Th?s portion is tylgjic!ally less than about three feget ong. 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 pfotective tape is not welded or fused to the yard-applied coating and

25  therefore depends on adhesive to 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. If tape is utilized in the area of the weld joint, the seal in that area will not be of
the same quality as the seal from the yard-applied coating on the remainder of the pipe,

due in part to deterioration of exposed adhesive near the tape edges.
30 Another common technique for coating the area of the weld joint area of pipe in
the field is to utilize a field mold that is fitted around the pipe. The mold forms an annular
space around the weld joint, into which space is poured or injected a coating material that
is compatible with the coating on the remainder of the pipe. While this process does result

in the seal to thé pipe surface in the area of the weld joint being of generally the same
3
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casing 15 insul ator. Mechanpi cal spacers nay be placed in the annular space
bet ween t hg‘hﬁ g@glq‘ug as the disadvantage that the spacer(s), may slip along the inner pipe when

the pipe combination is handled, causing the spacers to bunch or otherwise deviate from a
beneficial placement. |
{ ' With regard to a pipeh'na bundle, it is necessary-when forming a pipe bundle to
25  provide an apparatus for holding the pipes m the bundle together. There are two known
techniques for joining pipes in a pipe bundle. In the first technique, pipe bundles are held
together by wrapping a metal strap around the outer part of the bﬁndle. The strap is
affixed to itself to provide tension to join the pipes. However, this mechanical strapping
has the disadvantage that it depends on the application of adhesive to prevent slippage of
30 the strap along a plastic pipe coating. This requires an additional step and does not 7
provide a strong durable bond between the strap and the pipe. .
In the second technique for bundling pipes, a large plastic clamshell is closed over
the pipes. The clamshell is banded on with mechanical straps such as steel bands,

Alternatively, the clamshell is bolted together. One or more bolts may be placed through
2 _
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on the remainder of the pipeline. Simlarly,
SUMMARY OF THE INVENTION

In one aspect, the present invention provides a system for covering a portion of plastic-
coated pipe, comprising:

a thermoplastic wrap element arranged, in an operational state, to conform to a portion of
said pipe; and

a heat-generating trace affixed to said wrap element, said trace including trace leads
thereon;

wherein

first and second portions of said wrap element form an overlap region in the operational
state such that said trace and said trace leads in said first portion are aligned with said trace and

said trace leads in said second portion.



an area of insulated pipe end may be coated in a manner that provides a
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along the bundle. Still further, a ribbon anode in a pipe bundle may be
prevented fromsagging away fromthe bundle. Finally, an inner pipe may
easily, inexpensively and effectively be held in place within an outer
pipe. It is further desired to provide a nethod and article for
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sai d sWEpRICporErenged i amepdeaionaksatet shaperbtopranderm to widhalf shellp aad puslie o

t ' ] Q0. . of d.pi )
oYt T PUISEL DAL= 1R Ly e PR RN
uncoat saitl jveat-gemanating trdve inobpdiag & plurality of trace leads thereon; wherein

first and second portions of said wrap element form an overlap region in the operational
state such that said trace and said trace leads in said first portion are aligned with said trace and
said trace leads in said second portion.

In another aspect, the present invention provides a system for holding together at least
two plastic-coated pipes in a pipe bundle, comprising:

a thermoplastic wrap element arranged, in an operational state, shaped to wrap around the
bundle, overlying each of said pipes at an interface, said wrap element including a heat-
generating trace affixed to said wrap element adjacent at least one edge, said heat-generating
trace including a plurality of trace leads thereon; wherein

first and second portions of said wrap element form an overlap region; and

said trace and said trace leads in said first portion of said wrap element are aligned with

said trace and said trace leads in said second portion of said wrap element in said overlap region.



wrap el ement arranged, in an operational state, shaped to Corﬂi—:‘:o{;\ﬂ' A q?@rg
hal f shell, and overlie said half shell at an interface, sai'd Wé nt
i ncluding a heat generating trace affixed thereto, said heat-generating
trace including a plurality of trace | eads thereon; wherein first and
second portions of said wap elenent forman overlap region in the

oper at i onal In anpthee aspgeth thetpaesentiinventioageoddes asnistnt foacenfindngla ribbors anadefin r st

portio re aligned.with,said trace and .said jrace l.eads in said second
port i omt e Gniflodib dute frst T Beliite RE b6 ToRPESRESs & system for

hol di ng t oggethkanoplasticeRap eleitft fragtd,Gn e dpadtidiaDSibtel hapedid@dnititiothe
conpri si n?: a ther m)gl astic wap elenent arranged, in an operational state,

shapedrarglegndinaipisimie pretion ohie anodsy said piremyelement in¢ludiag @ hepipzenerptingn
interfacs, | ; SfERL: ' eaf - AL I | to
said wap ag?gé r?g[ﬁ;%]gg]'rg%ent g% é‘?%aeg Atg%gﬁ%’%g%fge’s%%ggﬁ%eﬁgﬁgd?? %ﬁd#rr? ce
I ncl uda plygradity binradei leads dieréoraobetednds t hereon; wherein first and second
portions of _said vvrag%el ement _form an overflsfgp regi or] and said trace and

said trace fshad soeoud,pertiops ef sqd WramyFlemenisiony aproysian eson 104he oBsTRHRAY
wth  Sabduit AaPsAltadlidd el e 18RRI g SBCARGPRE diBhid 9fin QhidTRice o 2P

el ement in said overlap region. 6 4 oct 2004 1 n another aspect, the present
i nvent saghtrgrededddas sad ssnd pofton. confining a ri bbon anode in gal vanic

contact with t | asti g-coated. pipes in .g pipe bundle, canprising: a
Chor mop! ast Rcntfel adRed Pt EROn HOYeCh BT GHARPRCaTE 2 I gasted
conf orgipé @ithiifa sdebndl i%e,ad@;%ﬁﬁir@'& ain the position of the anode, said wap
el enent including a heat-generating trace affixed to said wap el enent

adj acent ata theasoplasiic wihgeclemerit driangad, deae opertional statse haviog wdiingjde and an

b . et dRind BAE BT, SoR5FEG nfORhEe Re i BlaafP SO0 PR bWy >

sai d tingledingrcbleality sf twsses peaaadindfromi the blited burfiRe bIf 941d Wrep aleir@RE daidivirdap sai d
trace and said trace |leads in saild second gortion. I n anot her aspect, the

pr eserflemefcRrtheh iptledinges heatapaeraiing dface ipspend ingaid pras elegeabataedt heph pe
Wi thi n;%e‘?]ex%ﬁﬁg%c@fu@ﬁdir"ﬁo{ﬁiﬁ}aﬁgﬂ&tra%et(lj&ﬁé ﬂgpéomh&em ap el ement arranged, in
" state, Kaving e and an

an operation n i nsi out'si de and bei ng shaped to
conform t o ficamlitcebniepationadfisaid asip cement foen Rpnpeerl s@iaion mphe bperatibnal

including a.plurality of bosses protrudi. fromthe outer  surface of said
wr ap eﬁ“&%@ﬁ@‘?@g'@ﬁﬂé& R%%Fpandeﬁaéf@?ﬂeHF A é?‘gi &l Regiionyarg ﬂﬁga%fi Yhsriditrasg apd ace
af fi xegid Racabslis\Wh 80d S&BHEB Bbrtional d heat -

In another aspect, the present invention provides a method of protecting an uncoated

portion of a plastic-coated pipe, comprising:

shaping a thermoplastic wrap element to conform to said uncoated portion;

contacting said wrap element with the plastic coating at an interface, wherein the wrap
element includes a heat-generating trace in the vicinity of the interface and said heat generating
trace includes a plurality of trace leads thereon;

forming an overlap region with a first portion and a second portion of said wrap element;

aligning said trace and said trace leads in said first portion of said wrap element with said
trace and said trace leads in said second portion of said wrap element in said overlap region; and

supplying power to said power leads sufficient to generate heat in said trace, such that the

wrap element is fused to the plastic coating at the interface.



generating trace including a plurality of trace |eads thereon; wherein
first and second portions of said wap elenent forman overlaﬁ=5q$§pqggp
the operational state such that said trace and said trace |ead sa
first portion are aligned with said trace and said trace |leads in said
second portion. In another aspect, the present invention provides a nethod
of protecting an uncoated portion of a plastic-coated pipe, conprising:
shaping a thernoplastic wap elenent to conformto said uncoated portion;
cont act i ng Iaaindthar appeet, efve firessht velorpbasiides € awdthdt) ofitmdintainide af narle
wherein the wap elenept, includes a heat-generating. trace in the vicinity
of t h&EOMRASNE ZJUasHfgoaled pIPR atgéawé?%& ?tﬁg Pips, Shemethod GemBrising) yral ity of

trace | ead ) ) i ' ' td a
Second por (T aPFEE AthclRipHAND il Mt Brd il 0 bl & & IPLoR LRIWARE

| eads elemepdivdthf thegtlastiorcoatong aff ars hitetfase,athe el mpeaitmenit tihcleding a beahgenaatthg ai d
trace | eads,in.said cond .portion of sai.d ap. el eoent jn_said oveyl

ol o fteCa Ee i nERE SR e Haresnlie MafliEliMis nhvafg of st ked ot
i n saitferbdrace, such that the wap elenent is fused to the plastic coating

at the interface. 7 4 OCT 2004 In_ another aspect, the present invention
provi des a fomingan everlapiregion withg fastnesdoreandopseaspid pertion op said wirep dementd pi pe

d I . ' hod . I Si Nng; ' . .
her mopl ot etE st ARk Bl G O AP if AR pofloabr oS MR i i

el enenrtacyvidsaid'@agel 186dsiig said 8dcond pétion Bf b4l SrhRelemehtia s%@eﬂhﬁi%[ﬁn; and

I ncluding a heat-generating trace in_the vicinity of the interface, the
heat - gener &¥PRIYINE PAWET torsaid eweg leadpsuffisiont tp gsneratedicat Insgidstracenmich dhpt the
form i ' . - i . L.on and a second portion of said
wr ap gﬁgﬁglﬁﬁ%ﬁﬁg?&gﬁ?ﬁg%?g}%??%(I:%agﬁl ngtgl ée?race | eads in said first
portion of BExainglemxmipdihente fiatuse thunffaddchndt vessaéileasydtesnimtl devaeefor gaitkly adsai d

second rtiaon of said wap element in said overlap region; and supplying
pover CRBSSElR AnFD A ﬁ‘i“Pchfg?ltPIReoc‘b?éﬂje!Wé thﬁE_%‘?Pei?Sﬁ‘Cs%‘"PEPC_F‘Y%&@?t%Ch
that HRferidMiRp vali&YePhpplRatidiseind ?x&&.ﬁc@&ﬁéﬁl' aﬁd%?ﬁc& e @ats_?ﬂ/ntt@ﬁsé AHaskt A6e-

Exanpl e enbodi ments feature a unified and versatile system and device for
qui cklhyghdn dependeit|upopdhe skill of mwmaipl Bber far ymifotisy of resaltpi Purtheoathe gresenth

t her mppl ast i rotective.coatin material in a.variet f | i cat.igns.
The. oXhepia® pbirea misthof 407 Eaitir v BiR.yet § Poion D4 Pl eqatsd vk i Oradinent
upon tpae@ielchatidg Mmetalin h ¥R@éty bPhpplithfieism ty of results. Further, the

pr esent

In one , embodiment the weld joint area of a plastic-coated pipe may be fitted with a
joint-sealing piece of compatible plastic that is large enough to span the distance between the
opposite ends of the pipe coating and overlap the ends slightly. A pipe joint sealed according to
the example embodiment provides corrosion protection and a seal of the same quality and
physical integrity as the coating on the remainder of the pipeline.

In another embodiment , the weld joint area of a coated pipe may be fitted with at least
one plastic half shell that is large enough to span the distance between the opposite ends of the
pipe coating, filling at least about half of the weld joint area. The half shell may be strapped to
the weld joint area with at least one piece of compatible plastic that wraps around the half shell
and overlaps itself. A pipe joint filled according to the example embodiment provides
mechanical protection for the pipe joint area.

In another embodiment , a pipeline bundle including one or more plastic-coated pipes

may be fitted with a pipe-bundling jacket of compatible plastic that is large enough to encircle
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i nvention features a nmethod for sealing a wap over a portion pyﬁ
coated with thernoplastic protective coating material in a var|g¢L
applications. In one , enbodinment the weld joint area of a plastic- coated

"~ pipe may be fitted with a joint-sealing piece of conpatible plastic that
I's large enough to span the distance betmeen the opposite ends of the pipe

coatin nd_over| en sli htI | j.oint seal e acco din
Che. extBeDPatE bl e JrBgeoeeen & ik Dbde LeoHetsd Stamding 48 o mreset s ame

qual i ti¥vefien W&s%%&stbﬂt»ﬂ%ﬁ Is\i-eﬁﬁaﬂth@ sﬁ'-#iﬁhé Bﬂth@'_?aék@te remai nder of the
pi peline. In another enbodi nent oi nt "area of a coated pipe may

be fitted \lntanoater lembodimenh tvyt &b@qeot pia$tf0-<s1a@|dlplp&san aipipdliae undn erefitted

AT o i BreerEp R o SRy e RRR BT Ao AR Ma'siGreBufE e e wby apea

to the Weirfict QhdtexthBdbitividh e pifas bvang vAllEL Bethleet @D &Y o iigesPAasinode! hat
w aps around the half shell and overlaps itself. A pipe joint filled

accor drefgrably 4 riebancaegs.ds erebuablindoratadiia vheredleynd anedr-eanfinmenaiddt acsprding ¢ he

pi pe j 0 ol e or
ror e 17 4 Rk ehfloRRRh BroRERAEHERM anod? P o Ml e BE oG, 10 o0
conpatvidihity pf thephteht hat is | arge enough to encircle 7a 4 OCT 221014 the
bundl e and hoId he bundl e toget her. pi p und| e Jacketed according to

t he present PRRLEET FEPCHMSY; dis ekpessh dRR Whithh end of asiestomhef treutarlpﬁ de of
t he | M t C S ieC n a
J [Bcoa e% ri? ttgi%ﬁd\bﬁﬁrﬁ iecd ‘ﬁﬁ) an% ?ﬁ'ﬁr})aﬁbﬁ fo' AakiGe. lré

pi pel | ne wth n ano -con I ng pat of c rrpatl b
pl ast iigsuldt@min i 1s eoﬂeeﬂf@ldesmia@ hgdinst poratiagipn eﬁwhtepmpreplad:e foaminigrat weatérastep.and

ext end bet over val | bet ween. t An anode,
o anry B holiire iRty & ot o] piPt Soumngs prthi e TR gl Bipe 9

anode-go&bd @ HRCENp ﬁe@@qrfdb atiole HlRHEXANBA qnaﬁ@adbsa%at vAi @Y QR Df3an
ri bbon anode from saggl nge romthe pipes in the vicinity of the

pat ch appmpan@tsrr@rto eﬁmﬂtt inmer pltatt@-mtfdsepb witkia the outerpipnid of a section of

i nsul ati on f a |cc e covered with a piece of tic
conpat | bl & AdfER e B ESvickd g B ereliid s BoRRRESaP eallthh!
agai n&ﬁaﬂ@é"ﬁip’p%& |aﬁﬁmﬂfth&\@ip@ rso thdt€it BéRS 6n iRy $ide bdyies W RfapSpiede whéreahet her
enbodi ment , a _plastic-coated pipe contained within a |ar er di anet er_ pi pe

is  coverantspipe &ies ayep.’éwoatpr%%maﬁoﬂ B dspbeass pe thehoveplapped ende 9T ses
whi ch R’ﬁ%‘ﬁ J)%cea@vh&p@lr O&ﬂ{ﬁésﬁm &fftat ? a&art z}dli!.ﬁgér g”cl%gnpgérsg@% dt‘6 d&%’ﬁ %chP' pe

Wi t hi out er Another “enb | meh
pi ece plastic mtemﬁth&rtmtsueeds to belsealed. hat
The example embodiments may include a heat-generating trace that is configured to

correspond to the regions of overlap at the sides and ends of the wrap piece.

‘When supplied with power, the heat-generating trace melts the plastic at the iwo mating surfaces
in the immediate vicinity of the trace, causing them to fuse. The compression collar may include
a plurality of conductive leads that are electrically connected to a power supply lead and adapted
- to contact the heat-generating frace at a plurality of points. The points at which the heat-
generating trace contacts the joint-sealing piece may be spaced apart so as to cause a relatively
even heating of the heat generating trace. The compression collar may be formed in a shape and
provided with power leads arrayed so that the collar corresponds with any one of the variations

“of the wrap piece described above.
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may be slipped around the pipe so that it bears on the side eﬁgqle gf. the
wrap piece where they overlap the pipe coating |ayer. The co Q ﬁ“‘”
collar al so bears on the overl apped ends of the wap piece. Wen the
conpression collar is latched, it applies a conpressive force on each
plastic interface that needs to be seal ed. The exanpl e enbodi nents may
et ude 2 NfpkilRRhBbil R GrdYibed Baf BthldE BkahBehGAld SRR A O
regions of overlap at t ends” of the wrap piece. en supp |ed
Wi th povgity of the Heetagengmmaganamg[herthexchhmmc tchmwdlem p'raferablytchengmlmtat ng

surfaces Ln t di gt e vi ci ni of  the tr ausi ng themtq fuse. The
" conpr SPBIOFHIY, g @F% TrEperare gt S Plastg fhs OB NSRS SOREIIET figaomt e

el ect rsefldld pleO @G QffnpiSteResd BMRIsicHUAR bY VoA B disad 3RipeMiont O CcONtact the
heat-generating trace at a plurality of points.” The pornts at which the

heat - gener’diissige taxaupleconhedimsnts hempusen c@e%anatngx qfi fedturesapd bédvagppgesthabipar t

SO0 as el atively ven heati heat e nerat i .ng trace, The
conpr etggll) gﬁygoo réome v Ousfptg?lﬁnlgﬁ OF] RUgr gg‘gﬁ%s ;ﬂa VaBP'tﬁ/ t%‘sflﬁ ﬁeﬁl eads
ar r ay ethose ab Rell ai b&leﬁ ﬁdahﬁés @Al e SPalisa t NhoSEkild inBe \éﬁrup@hlremiin

the wrap piece described above. 7b 4 2004 I n anot her enbodi nent, %1

wap phedelionipg detnisde descripaonwé Hhe rrefersdprarhadiments tofctheinyentiony asfl ‘P)he

heat - t c r e I g

ot or Rl eld:BafpanTliE BACHIBCN S TferFOMRAND o RERhEURD aipRRRADRR:

t he plrmmecahahppagnmg ag Merjemierihbels aavlrarmgs pf drajrawingt had atcwitipliel@ans:s iafthe
fusion can_be verified,b gaq?lehus t he exanpl e enbodi nent s

conprl?ﬁrﬁfef:wed’é'ft?b‘i‘f’l df"é bges that enable it to

overcone various problens of prl or deV| ces. The various characteristics
described above, as sell as other features, will be readily apparent to
those skilled in the art BRWF BE&GR@TIQM@FfTHEMAnWIHGSai | ed descri pti on
of the pref rred e s.of the.inve ferrl g to the
acconpanyi "Eé}aﬁﬁ%?&?sgﬂmf’d‘e?ﬁ%o\%re Nt Wﬂgﬁﬂ%dﬁtt ¢ RreSeR}i Gyl e,

li ke r@ﬁf&&@h@llﬁ@@%&hﬂ@lﬁt@&xe&@é&ﬁﬁﬂﬁrﬁlé&b@i@s'@hé{&h' ous of the draw ngs and
at various |ocations in the text refer to Iike parts included in the

preferred digsdildehpersBRIFE vioRIER e bradbng PiMEeDRAW NGS For a nore detail ed

descriptio esent |nvent|on
reference vri\:/ﬂg"{re%gaEérg d('ggle n%g accglr?gg%l}lpe§“§é1%m s wherein: Figure 1
I's a perspdifireS i £6t08s-setiphgleviburudl 4 pipebundiag biege ﬁ;&alé’pddsar@mﬂfﬁf;ﬂﬁkl ve
view of an alternative pipe bundling pilece.
coated pipe and a concrete-coated pipe;
Figure 4 is cross-sectional view of an altemative pipe bundling piece wrapped around
two plastic-coated pipes;
Figure 5 is a perspective view illustrating a weld joint in a plastic-coated pipeline;

Figure 6A is a perspective view illustrating the manner in which a joint-covering piece is

wrapped around the weld joint;
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Figure 3 iswa oeserss- secti onal view of a pi pe bundl'i ng pi ecé’mywﬁ%tround
a plastic- coated pipe and a concrete-coated p| pe; Figure 4p- 0CT Yatit

._..J

cross-sectional _yvi ew Qf. an al ternatlve dI i ng .pi ece ed ar qund
Po 5l act or conFRDphdE T Ryt et P BRupHEe o BiyRafihe Hebk S

wel d joi nt gioindtHelvasid jdinioat ed pi pel i ne Figure 6A is a perspecti ve Vi ew
illustrating the manner in which a joint-covering piece is pped around
the weld joint: F%@mﬂﬁ@lﬂ%‘@?@l"e e Albsbatingsiresd o msrﬂatg@plashg-@%teéﬂpps a
cross- sect i onal n ] d the
vl d ] of nt: P obieuters i o FRAbB By iRGRSRE Y S e WRARAF G SREMEY | 02
pl asti cs CO&Is&Idteﬂlp?ﬁ;endFl gure 8 is a perspective viewillustrating a water
stop piece wapped around an 5 insul ated pipe end; Figures 9A -B are
perspective views illustrating the manner i's whi ch an anode- confi ni ng

pi ece is attachﬁ%&@ SAB 911 %&cw%ﬁ%ﬁn&%m@wme}%%a{snmd& _
perspective vie a space Il ece; 10 Figure 11 is a cross-sectional view
of a spaceco lweappéabhadmmldaﬁhwmn@dplpphastlc coated pipe; Figure 12

IS a perspectivg. vie sign I n.accordance with the
present i nventlg VYB&% ai@e?%egti evﬁ?‘g‘? aGSpWeé\R/leSP an alternative

enbodi pgnt of ag 1De$argibdsti@ctiobal kiekC 6f @Msphdte pidce Sbpddohdind aX Gfuhdrd

pi ece. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT ~ acke Pi pe-bundling

j Referri nglaptf- Qqaﬁldﬂyp%o Figures 1 and 2, one enbodi ment of a preferred
wap piece 17 EH?S& gﬁ‘éf@ | S a
pi. pe bundl i ng ja et %8& EI n F%tﬁrl’ es %{%b %ﬁ&fﬁéﬁ?%%@%ﬁ%@é VHﬁ]eth%

pi pe- bundl pregert andention; 80 iIIustrat ed in Figures 1 and 2 are each shown

wr apped ar ound bundl es are o bundl of two or
nore pi pes. E@g’ﬁﬁ?ﬁ%i‘se%n g&ﬁt F%Bff”} t?‘mé}%ﬁ’]’e ng

shown) 1l agg&ghegl fégem?gjh linppRes which may result |n sone cI ear ance
(not shown) existihn ween two

DETAILED DESCRIPTION OF THE‘. PREFERRED EMBODIMENT
Pipe-bundling jacket

Referring initially to Figures 1 and 2, one embodiment of a preferred wrap piece 17
is illustrated in two configurations suitable for use as a pipe bundling jacket 80. In Figures
20 3 and 4, the respective pipe-bundling jackets 80 iilustrated in Figures 1 and 2 are each
shown wrapped around a pipe bundle. Pipes are often bundled in groups of two or more
pipes. Pipe bﬁndles may optionally include support members (not shown) pIacéd between
adjacent pipes which iuay result in some clearance (not shown) éxisﬁng between two
- | pipes. Pipe bundles may comprises at least two similarly coated pipeé, such as two pipes -
25  with plastic coating 12, as illustrated in Figure 4. Alternatively, pipt-a bundies may
comprises dissimilarly coated pipes, such as one pipe with concrete cbaﬁng 78 and one
pipe with plastic coating 12, as illustrated in Figure 3. The diameter of individual pipes'in
a bundle may vary from about 4 to 36 incheé' or more. All pipes in a bundle maﬁr be of
similar size, as illustrated in Figure 4 or the bundle may include at least one pipe that
30  differs in size from at least one other. The dimensions of the wrap piece necessary to wrap
a given bundle variés with the number diameters of the pipes and the of pipelines in the
bundle, which may be as many as 15 or more. Bundling jacket 80 is preferably about 1/8
inch thick. Preferably jackets are placed at intervals of 40 feet along the pipeline bundle.
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pi pes. Pi pewtwﬂgkﬁg may conprises. at least two simlarly cq@ﬁgg@mm@ such
as two pipes 25 with plastic coating 12, as illustrated in qtpte_%an

Al ternatively, E Ee bundl es may conprises dissinilarly coat ed pes‘”” uch
as one pipe w t Hitid gefertngetockanien d-4 ovian diesael 7 privdesip at;ﬂeagltamg taeq Phhg 12,

asillustr Ri t ndl e
may vary fr rﬁ?%outlgﬁg%‘gu%&ng?%sm S %a‘t%{; rYa H%g WA u ceain’lgié be
of sim | ar phbakovensa pigel Usispadfeadble lﬂlangbﬁlé?ﬁclﬂdeﬂmghwmﬁle:am |Wr;iptpim:eat

| east one |pethat O differs.in siz m at | east, one, ot he|

di mensi ons Efm%@pwnagwpﬁ&én%@eeg S L) %aav& S Pt ¢
the nunber odicAfiRk §se S mipBcRiBbsth Mithithlialahd BirfRlfRAal kidokshe.  bundl e,

whi ch may %e as nan as 1 or nore undling jacket 80 is preferably about_

1/8 inch thi cleﬁnavrep pisty 17 sscdpplier jarthe é¢safcémaamcr4 ¢ack cireunsfershtial drage $6 -

Cerorring PoBiratin Sty pesd cabind' 17 oo, oS 1077 St C o Bk oo

30. Wap mngitfﬂaﬂai C‘;f&b’ 3unﬁawdﬁ11ﬁdge50aﬂ1hgtmt]§1\fﬁe{ﬁ@ndmﬁo:o3@rshﬁtﬁméiﬁ@l m;r&gi; when
piece 17 is placed oyver a s preferable_ t plece 17 i nhclude a-
| ongi t udi na‘PauPEagém@»HmWerBHﬂ%eWhePﬁl?F&;ﬂ Tdp rrEesd sye %éb efelap, 1t is

cireug regnteg%teﬁtﬂfa@ﬁ?ﬁas?gl nafnéfg%kgﬁa? a4 ﬁ%ﬂéﬂ?ﬂ%r éoﬂﬁ%fﬁé'sgﬁiﬁé&ﬁe 30

may inc ongi tu circunferenti ces. When w ap pi ece
17 is appl beidfeexrrthetvmdmllapmdgﬁaimmépmceh’bh circunferential trace 36 is

preferably sand ched b 12 and piece 17. Si.pilarl Ieast
one |ongitudin PP%F&S?%P% % @8951@8@?19%5 i %?Mé?ae‘il d%lﬁgﬁ

sandwi chedg BrfaceQRhieor 57, m@ pRifEed that pibde r/ne rconARREd Bb SREwhdn t‘ti%
arranged such that its ends overl ap, it is 10 preferred that at |east one

| ongi t udi n&mdstefapiecesl pyrelapdisteafice gendugior 3dripgamder ewrlap sppdcinad #6tHeen
the t oV 7

Iong|}tNEd| ngtlgﬂtover@gﬂﬁg%%% cotf(@)bg%gﬂ}er%p elgﬁﬁg)];m?(hed]s Lfﬂeméﬂkgien%&?%tag??ace
conduct or Bdahnguntm:ﬁacp cefidictop 87 bh atraypdeso @s kovcantact anfesppndag: lexls 26 at owtriap t he
ends of piece I nter ctor, 37, .li.es under l.a

conduct of - Sonifiar 5% Sq 5P howdiehh b SRR & peling grrih eoticion & ol fows
Further; i todiing Qﬁtﬁﬁfic%tﬂoﬁdﬁdﬂ%t.’i’ﬁ 0PeBeil & PORer APt i PRt ndtRb fRE@apping
conductor 37 be arra{ So as to contact corresponding | eads 26 on overl ap

conduct or Byersepieseat7. ddees resuliime feomaiplostrical sondnotion duarshnie orerkapicanductor
d .
when 1 €91 3 Suskf WadplellTy (S RE MoVdihFreAfls > MEHEN cbhaldioh HaghP aRO"!

resul ti ng tmammgedxteﬁidei coafuatarduasdsorrap picot §h td Hpordue bf plasticamdtieg . 20 39

fuses wap_piece 17 to itself at overlap region 81. Electri caI conducti on
t hr ough thggml‘?ageahnsrhec '

Referring now o Flgures 5 and 6A-B, in another common field situation, twd
( lengths of plastiv coated pipe 10 are covered with a coating of therinoplastic material 12.
25 The coating 12 terminates short of the end of each length of pipe. The ends of the pipes
10 are welded together to form a weld joint 14. An area 16 spanning from about 0.5 fo
about 1.5 feet on either side of weld joint 14 remains uncoated and therefore susceptible fo
corrosion. In a typical application, coating 12 is not less than about 25-mils in thickness
aud is preferably within the range 0of 40 to 75 mils fhick. A layer of thermal insulation 70

30  may be included befween coating 12 and pipe 10. |
_ | Referring particularly to Figures 6A-B, a preformed joint-sealing piece 18 is
'wrapped around area 16 overlapping the ends of coating layers 12. Joint-sealing piece 18
| may include an under layer of 10 to 20 mils of butyl rubber. Joint-sealing piece 18

preferably comprises a layer of thermoplastic material that is cut to a width that is
o 9
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20 ‘When piece 18 is placed around weld area 16 of pipe 10 as shown, adhesive panel

-

22 filis area 16 and the edges of piece 18 overlie the thernioplastic coating 12 on the pipe.
Side conductors 24a and 24b are sandwiched between coating’ 1.2 and piece 18. At the’
same time; the third conductor 24c¢ is sandwiched between the two overlapping ends of
(.. R piece 18. Once the joint-covering piece is positioned in this manner, electrical power can
25  be applied though leads 26.

In another preferred embodiment, panel 22 is omitted from the inner surface of
piece 18 and the annulus between the inner surface of piece 18 and the pipe is filled
instead in an alternative manner, or is left unfilled. Specifically, in one embodiment, the
weld joint area is wrapped with a resilient material, such as mastic tape, prior fo

30  positioning of piece 18. In another embodiment, the anmulus is left empty until after the
ends and sides of piece 18 are fused and the amnular space is thereby sealed. Once the seal
is formed, a liquid sealant, such as a fast—sétﬁng polymer, can be injected into the annular
space through a small hole. Alternatively, a fast-setting foaming polymeric cémposition

can be used to fill the annulus, such as by molding in place, or pieces, such as foam or
10
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fusion with a wrap piece 17.

It may bé desirable when mechanical protection is needed only on the underside of

the pipe joint, for example to protect the pipe joint and provide a smooth outer pipeline

{ surface when the pipeline is passed over the stinger on a lay barge, to utilize one half shell
25  covering one side of the pipe joint, fhus saving the time and expense of installing a second
half shell.
Water stop
" Referring now to Figures 7-8, in an alternative embodiment, a wrap is provided for
the end of an insulated plastic-coated pipe. Insulation 70 is located between each of an
30  inner plastic coating 12b and outer plastic coating 12, one over pipé 10 and under
insulation 70 and one covering insulation 70 along the majority of the length of the pipe.
Tusulation 70 and plastic coatings 12 and 12b terminate a few inches short of the end of
pipe 10, leaving the end portion 71 of insulation 70 exposed. Insulation 70 typically

includes a foamed material, either open-cell or closed-cell foam, which is susceptible to
' 11
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For example, the expendable piece may be non-plastic. Still further, although water stop 72
may in an altemnative embodiment be preformed of a single wrap piece 17 that is continuous
circumferentially, so that only one layer of wrap piece 17 overlies each covered portion of
20 coatings 12 and 12b. In this embodiment, water stop 72 may be slipped over the end of the
pipe.
Anode-confining patch

N

With reference to Figures 9A-B, in another alternative embodiment, wrap piece 17

forms an anode-confining patch 86, which is fused to each of two adjacent plastic-coated

25  pipes in a pipe bundle. Ribbon anode 84 is located in the valley 85 between two adjacent
pipes 10 coated with plastic coating 12. Ribbon anodes are typically about 200 feet long

and preferably include a sacrificial zinc strip. The zinc, maintained in electrical contact

with the metal pipe, is at an electrochemical potential relative fo the metal of pipe 10 such

that electrons are exchanged from the anode to the pipe, thereby inhibiting corrosion of the

30 pipe. The ribbon anode preferably includes an anode protector covering the zinc strip. A
patch 86 is preferably placed every S feet to hold the anode in place and prevent it from
sagging in the region between pipe-bundling jackets, particularly when the pipe bundle is
handled. Patch 86 is preferably about 1/16 inch thick. Patch 86 may be rectangular, as

iltustrated in Figures 11A-B, or any other suitable shape that allows it to fuse to two
12
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Electrical conduction through the second heat-generation trace fuses spacer 90 to itself.
20  These two heat-generating traces are shown at opposite ends of wrap piece 17 in Figure
10A, and comrespondingly one above the other in Figure 11, which shows spacer 90 in

position. These placements are illustrative only. Other suitable variations that allow spacer

90 to be affixed to a portion of plastic coating 12 and which allow spacer 90 to maintain its
place wrapped around the inner pipe 10 are within the scope of the preferred embodiment.
25  Referming now to Figures 1-4, 5, 8, 9A-B, 10A-B, and 11, fusable wrap piece 17 is preferably

preformed according to the shape of a portion of at least one pipe segment. Fusable wrap
piece 17 is formed of a suitable thermoplastic material such as polyethylene or
polypropylene. The thermoplastic material of which wrap piece 17 is made is preferably the
same as or compatible with the layer of thermoplastic material 12 and is capable of being
30 bonded to material 12 by thermai fusion. A heat-generating trace 30 is affixed to at least one
edge of wrap piece 17. Heat-generating trace 30 is preferably in the form of at least one strip
of wire mesh 24. Each conductor 24 is affixed to one edge of wrap piece 17. Also according
to a preferred embodiment, a plurality of conductive leads 26 are electrically connected to
conductor 24. Each portion of each conductor 24 between adjacent leads 26 forms a EPO - DG 1
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pref eradl ypiche The wire mesh heats evenly and tends to stay near the surface of the thermoplastic
layer to which it is attached, even when stored for a long period of time. The mesh also
offers a certain amount of structural strength to the fused interface and prevents the

energized wire from cuiting through the material of wrap piece or coating 12 during
~—f fusion. A particnlarly effective configuration for the mesh forming each trace is that of-a-

| 25 = flattened, woven tube, formed by a plurality of wires spiraling in opposite directions.

Alternatively, the woven tube may be formed by a single knitted wire. Additional details

- regarding fusing of piece 17 in the aspect of the joinf-coven'ng piece 18 to the pipe coating

are disclosed in U.S. Patent No. 4,096,017, which is incorporated herein in its entirety.

According to one preferred embodiment, the material forming heat generating trace

30 30 is stitched onto piece 17. Stitching provides a flexible, durable and uniform connection

of the metal mesh conductors to the polymeric piece. A suitable thread for this stitching

comprises non-conducting thread, such as nylon monofilament, Referting now to Figure

12, in another embodiment, the mesh con&uctors are replaécd with a two-thread stitching

.28 in which one thread 28b is non-conducting and the other thread 28a is conducting. As
14 '
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conduct or 24 bet 0 731
PCTSOULO7 t ~|;Meﬁgg?§%gﬁﬁgkﬁeatlng @1enenitgaﬁﬁgkn uct rs 2&¥“1f%§§

adj acent edgagerdbrqmeaﬂuvd.7smrthat ilnce fedavatidny of othee tbndperatire. &f rpg:lce Ikrtgt h of

mesh that is Ided t th unct t he acent - edge i ece 17
's pl aced &F fenb il el by et SRtk oBlod” e B iRl
~ ther nopl aStthﬁpéiﬁtﬁfd 1) ;@éfeiabgr RbPRxirkNEG thaefisloab tddhReAuresS fd?0fel boRAREN
pl ace over plae 10, electrical power can be applied through Ieads 26. For
this reasoﬁna‘4ﬂ$s desirable to space |eads 26 evenly around the
ci rcunf er engmnesdidiEcBiiae and along the longitudinal axis of the pipe, so
that the cuarrenmnt ow T 1T~ each resistance heating section 27 is the sane.
This results in uniformheating of the thernoplastic material in the
vicinity of each heating section. It is 10 also desirable to select the
resi stance val ue for' each conductor 24 such that the heat output. from each
conductor wi'll be approximately equal. Leads 26 are prefereably forned of a
Iom/ resi stance material such as copper or alum num The conducting

terial used to formeach conductor 24 is selected to have sufficient
resi stance when electrically energized to produce enough heat to nmelt the
15 thernoplastic material (s) of which coating 12 and piece 17 are made. A
preferred resistance wire conprises an-alloy of sixty percent nickel,
twenty-four percent iron, sixteen percent chromumand 0:1 percent car bon
and sol d under the trademark "N CHROVE' by the Driver-Harris Co. The
Ni chrome wire is preferably formed into a relatively fine .wire nmesh. There
are particul ar advantages to using a heat-generating trace in the formof a
20 nesh. The wire nesh beats evenly and tends to stay near the surface of
the thernoplastic layer to which it is attached, even when stored for a
| ong period of time. The nesh also offers a certain anmount of structural
strength to the fused interface and prevents the
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ener gi zed wwoeolfsetin cutting through the material of vvrap piPEFAISOT/03G6at | Nng

12 during fusion. A particularly effectlve configuration far & e T8l
formng each ”%egr efefrel B&Inc%%fftﬂ g&és ik 4R5 {&&&F& tefl
plurality of wr splralng I'N" Oppas ec I ons. erna he
woven tube wpgrfdiﬁl thedmtéd Wysizeg stépn Fheadtnease dekcnbefdenbo#ejm cmn@iessdmtcmillm
regardi ng ftci %f |ece(ﬂ}7 I n the as ect f the t cog,frl n | ece 18
to the pi pdgRiehiorfg ek q Ao PR i s

i ncor por at %@Hé}ejoedoﬁs&d%tédta%cﬁﬂﬁlgrt@lﬁé r@&ﬁ%%ﬂﬂnﬁ@ﬂﬂ&?ai&f B he &'cﬁﬂl ShpRditnent ,
the material formng heat generatlng trace 30 30 is stitched onto piece

17. Sti Schicamppssden endler 31 snitshlerfbruserittaioing-sealing givce 48- nchmtm@masann colfart he
net al nesh duc S to | ita e th| S
Stitehing. SRS b balrohiicly BRI iceBh B6fnard Big P e dedlis Sl €
Reftarri Sg me%arwcﬁmgﬂf]aeapg&ofbmmsﬁh diﬁrzagmgﬁmﬂﬁech te&hgﬁmhnﬁmbzst)éwﬁ.%s are
repliaced w at thre stitchi g In I C ne. tnrea 'S, Nnon
conduct i ng Pimﬂltyﬁgo %Y?Wé‘i’a%{‘ f# é@@pwgab@l @ﬁ@mﬁ%ﬁl@n%&dsfa vacionadeads 58

CTI1 US0110
F heI ::Jonéact% %%gd tﬁ%}rng‘gésszlggmb&eésd ai?%r{llg%tg %gét:?%gtg? 311% g%gﬁ‘?gtég}ﬁdpﬂgheﬁb 1§7I@1§0tart

cont actl§ cebewmqid 2 power catils 59.e the dimmbet amitpcts:ﬂmnmg cﬁ‘&aomes tdafls 5§ prefierabliie
heat - gener at i ce 3 0.s0 that..no ad i g, needed... I.n
OETl1 Sonet AblREed 38 Rt bBe iRl B I Oy RRNRR O g SRR "
t enper at ur sosepsitionvEarctnd theplect N it pRVSITbOM Qﬂeésh@aet;ﬁ%@ OREUERISOR dliggce 17

to a predeterm ned tenperature is indicated bé vi sible change in color. -

'{ he predeténesan be @pglyaamnectsds i, deade 28| Drefasblyn iherdeads yone pigcer %284
t t |
01/ 56731 PerrREE DS R SOk SonfiREE bith ot Y ALSRRMOapediin htbochiedl
i ncl udds amadﬁpubmﬁcaﬂlyomﬁdua;pﬂacfé)p‘s ebmped apand direrpledeeli"dasﬂacedmmé ahlgagt ep.
I h d
L L

conpr essi ORurface @i pirte 5@ F@rbﬁﬁ:plécﬂﬁizaa%%@tﬂﬂﬁsﬁddﬁyhﬁm@rc@ﬁmhvé ﬁy@fdiibﬁﬂ is
illustrated in the formof_a jo
the leads on piece 17. In parhcular lead 26 may be formed of conductive aluminum foil.

Preferably the foil is in the form of tape with an adhesive side. The adhesive side may be
20  contacted with piece 17 to anchor the tape to piece 17. It is desirable to place adhesive foil
" under trace 30 in order to achieve electrical contact between léad 26 and trace 30. Further,a
hole may be included in the foil to facilitate adhering trace 30 to piece 17. The portion of lead
26 on the outside of piece 17 may be larger in cross-section than the portion of lead 26 on the
( . inside frace-bearing side of. piece.17, and extend, for example, circumferentially or
25 longitudinally. FPower lead 58 is advantageously larger in cross-section than corresponding
trace lead 26. |
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5 corrpressiwm'ulfsh‘lsar‘ 51 suitable for use with j oi nt - seal i nCHUSELO3TS. Joi nt
conpression collar 51 has an approximately circular cross-rse@t@@nﬁ&%ﬂr mal

to the axial dikegcti Pelpl ; r.l : _

conpr essi on banéfhe'gzc,% ﬂ?4@%ﬁ%%§£%ﬁ%u¢%§h%§%ggq%e%n§%f 6 %%%ngapgéfa%tr aEiptqf/e’of

nger ! eag%%eﬁﬁicﬂr EonsRRCIRIom e giéndr ifarf?amglém imphdlnfmnsccﬁmt ﬁdadiea?sow?hoﬂt eads
exten rom cross _nemher . Leads e collect i.n_para to a

power suppFSITHRS anjf@?lgtﬂgﬁ)cogqegmg HeRie A2 E‘ﬂﬁ% egg’."dlﬁ%‘g gff’r%é E eﬁtﬁﬂ& beyond

posi tioni nge s?c'iel %g&eéfdoﬁ@%siéﬁc&wfseraﬁ@ba& becRbHASRANRSiaded sb Mt MBEP es11aand

positioning o ds 26 On conductors 24, so that when collar 50 is

posi t i ofied SQiseladpadrasoysiddbefidd joivt leada §8 bearouherds 26 prdimaingirelpstical comags

| eads 58 al, gn .. wi and easi | y. n . S R ly,

t he | eads ?ngc e@?seaﬁ%fﬁr&}%a%’?%g% %erflnegg% %ﬁ&gguéar%lgk@g%f ?ggn%?s}éc?E GEE{BE hat

t h;al el egg r jﬁmtr?tmrmgmé Omidéls Immiash _ tfwze@ml'?dvﬁlgkﬁfma canteaa:tad bé uiaﬂla;omfmrin

col | ar i s clanped_around the piece i.n place arpund at | east .. .one,

pi pe. Thi s cemhingiion, #ith nefhersmethods, Béﬁﬁi Agyiess cHipaal ’?Bea‘ﬁlf"’s?)“ OBf | jes

on the out @f st f ﬁfthe?%lﬁr‘r%n'ﬁvé]&negﬂfmgﬁﬁpl e, this can be acconplished by

usi ng conductive tape to the l'eads on piece 17. In particul ar, |ead
26 may 18e f or medt isprafonadiibel the wites shmeatiigedch leadrtofthe npwer sopecefbsitungledi n

the formof ta i,t h, an_adhesiy ide. . T hesl,ve: St de h

cont act ed aWiE P‘%\f&n& 3‘“13"‘?‘%% gﬂcaﬁg? ??%@ta)feaﬂp%dﬁ% gf{ehc? ede%kfg ﬂﬁaﬁég\%&éﬁﬁ%l € to
pl ace adhgminyBédining etitgipled ihakewdes. | Theodleletical eoraebiicny/Bet@bacpowes ddads A6t act
between |l ead_ 26" and trace_30. Further, a - hole maybe ipcluded in the foil

tio.facil it andtheaeser sryres thesingludes elegical Bungie SOreiending from comPressian cdlon
0 » . _ ect . > on
the outsi %Oohl&hﬁ%ﬁdénﬁgm Iﬂpﬁd&ﬁ.ﬁgﬁﬁtﬁ& g'g%o ?§ S%?glgtgh@ ?f bl §9\SppReitd ingn O

| ead 26 on"thé Insi race-beati ng si , 17, and extend, for
exanpl 45 cipowenémmertionak bipradity abwirenef divifienaffifiiom Pandde 59.cBarhg@wies lead 58

56 031587 Pladsie §10BE SEEvp o PoGRERRRORT f Mprdd g SR>

around t he spin@e.e Th Hatilitadé diabldrcuiettiah of eadpression poie,50 ©l Acénerasl powsrt act s
58 on its inner surface ishown in phanton')9 contact the | eads, w thout .
requiring aAyrcadtisimeiseblebahdestic) pdigo? didey i bro sthopmdles f oppesiigs 58
extend bey ggn}.heﬁ ha2pandas RImeRPRSS bhctRk. aihROcARd RPhchRes tw
mechani cal %3 | asedﬂéso that when collar 5 50 s cl arrpea.around “the f el d

j oi nt Réadsofm@cives reacn off egyesiteepdarity rai the ather,esusbt asi peditivoeamaettor fhendwi t.h.
These confi gqurations for,aghi-evi.n ut | C ectri.c t. rely
T ust ot JERAG coRbeb Fpob Rt SR B4 ol Rl iR FRLAE 1000 o
used al one pa¢vehthccidental misconnection of collar 50 to the power source. Connectors 66, 68 may

be any suitable electrical conmectors, such as electrical quick disconmect connectors,
( 5 Lincoln connectors, Miller connectors, and the like. | _
25 There may be an even or odd number of power leads. It is preferred that they
alternate polarity. In ﬁﬁs preferred configuration, resistance heating sections 27 are also in
parallel and current flows in opposite directions in adjacent resistance heating sections 27
when power is supplied to the leads. Also, the current flowing in each reststance heating
section 27 will be one-half the current in leads 58, 26. It is further preferred that there be
30  at least three leads at each circumferential interface and at l.east three leads along the
longitudinal interface, so as to ensure even heating azid thus better ,sea.ling results. As will
be understood by those skilled in the art, the resistance of the various foregoing
components and the voltage éupplied across them can be varied so as to achieve the

desired heating effect.
17



conbi nat i onwe biseasiher et hods. These devices el ininate tha’mm:/bmgggn

addi tional connection step and thereby save tine and noney.[719 ga7 izscd

preferred that the wires connecti ach.lead .to the r .source be

bundl ed and af f B Rt id s I_&@"“’?’gyf |¥?§fdg&ﬁm_ fofiuiflre
devi ce and pleayaRpe latdh) 69ChA allbive Badde 52548 beRérRibabEPridrto tdihig, M Bshsiohtiy
el ectrical cgnnection between power |eads 26 and the power source thus

i ncl udes el dchapfisa?, Yhanplies 2 ondaal camprestion fases ook puiside of thaopipar Thednside

El ectri cal e ' u ' ' . o] le 59
opposite th%w%gésp%@\/\%rﬂ%%%’ngﬁtﬁ? %%&ggﬁ%ﬁg’r‘aﬁﬁ???@eg f%éﬁlgg’?%@gm&%gﬁ Fﬁtf rom
bundl e 39. lianh(nobdskeywil)dbat h5hs té svenbyndistcibeid thocanpressiont®rcetdvarsthe égteifydeng
ower when bundle 59 is. connected to.the_power - source. To facilitate

P.el i abl e c&’ﬁ?f’eﬁdi%gucﬁf ﬁﬁla?ﬁﬁfgggq ﬁ?ﬁ“&é’mcsi?g ?BIGQW%?P&”@%Md‘hQB@r ce,
it is pref aiirbinfertitl s@dP@bt ion) B 1RO HBFeckRirdpd 50 53 4hd Byt gs  of

opposite polarity. Each sub bundle termnates in a connector. Thus collar
50 i ncl udescompiessiye dbregclet @pss member & vasp dightened ol Breforaply eroshmembse56 such
as positiv%&@;ﬁg whig, t] f hl y. tors
66 and 68 aro e no?sc%l%{eg?‘ghanga%’ﬁgggiﬂﬁ%eggggg %ﬁlﬂ %?Sg(\gjﬂegg& -‘%cbg’ gght%i%?eg%efﬁ '
m sconréet icondwtors 6P laze affided o thi dnreo vrfacs of tiecsledon Bdetmtisel§ Sorof8nemyer be
any sui tablﬁ% el ectrical connectqrs, such, as :e%e trlc(‘ﬁlaa;l ui ck_di sconnect

t

connect or s,”° EPREPTIRISE G Fesap vhigh gqvess theprea of 3 fangity & whg collar 5§

There may Qgpﬁae@fgﬁh(pi{ie&dpb. nunber of power leads. It is preferred that
they alternate Pol arity. In this preferred configuration, resistance

héating sect i ondt Bprefemed thap therinngysnefhdectf coHar $Qicomaprisefd maksritlio oyhids fhee

directions | ] -resisian heat: i | QNS 27 en _power, s . :
suppl i ed t&J OESHE Ifggtgé;blﬂ @8?55 ﬁé‘f}cthgr}?eé‘?\ ‘g?f‘%lvcl\} A% qdhorg when E{‘)‘%r a#&'g Yt i ng
sect i orl527 alloWl cdilar 60 de hbaldasityheenmred Eoin the fiddfidnt) 8ver?2@hed thel orfion bhete

preferred that there.be 30 at |east three_ | eads at each _circunferenti al o
i nterface a‘?’?ﬁ"‘%ﬁ" a]éffs"lﬂﬂ”é’éiqe ergek the collgmpetts diing fyspner Prgéaredso as

to ensure. Iga\t@ﬁh]@@ﬂﬁnggthﬁ;nghéﬂ#&isﬁ@tihﬁﬁdé ﬁsﬂicbﬁ@ ah@SMlokifie-cOftaitde! syrtfetic

understood by those skilled in the art, the resistance of the various
f oregoi ng deWpondhen wires 6% ars biteragletosepppiressivnaeolles §0+ Wans 63 rrdpreferablyd so

as to achi gdgﬁ] i i Sakhing iff et 7 7 RCT1 US04/ 03765
. )X )
Conpr essi 028 an sd’gg,ﬁl%gg&g%ﬁgh prezf‘ (tah% a PS%S g%?eeér?%é)%{]%g S? ?g%at{ﬁ;gﬁlql%noi
“qui ck 28] easstatitheportibn of e pohyaier #lak melis baigsfu&sidn. 54 to be tensioned prior
to |l atching. Tensi oni .of _band 2, 54 appli.es a radial conppressi.on force
to the out g i de %’?r P}?ép g@ff@j thf.cﬂgo;ﬁ Joating I%Qtenalz, anc{ a typical resg;ptance wire, a
current of between 30 and 200 amps will be required to achieve the necessary bonding in a -

reasonable amount of time. Generally, a current of between 30 and 200 amps for between
K thirty seconds and five minutes is adequate fo achieve integral fusion of the two
25  thermoplastic layers. ' .

It is understood that for each application of piccc 17 a corresponding com'pression
collar is utilized. A corresponding compressidn collar for each of the alternative
embodiments of wrap piece 17 discussed above would be obvious to one of ordinary skill
in the art and is within the scope of the preferred embodiment. For example, it is

30 sometimes desirable, for example for use with water stop 72, to provide compression
collar 50 with a first section having a first diameter and a second section having a second
diameter. The first and second sections are prefefably adjacent opposite ends of a
transition section included in compression collar 50. The transition section has 2 diameter

increasing from one of the first and second sections to the other. The increase in diameter
18



surfaces of waens752, 54 and cross nember 56 are preferablyrmﬁuah@gﬁSmﬁth a
resilient 5 lining (not shown) that helps to evenly distri_buteit 2 2004

conpression _farce over the interface. area and reduces damage e

o o b B HE e o 05 EHEA S0 eSS e e eI S hined e o
strap (not tahembn sefioh Fvﬂﬁﬁﬁista?groﬁiﬁﬁat&? HRAhNIGE RadH 6ERE fiest an@ dccdRE sédiidhs.es a
conpressive force to cross_neitber 56 when tightened. . Preferably cross

menber 56 TékTee sudable sadificationy tontheahapriel preeptetsion erdlag SRpnd defaionindnds
52, 54. Pref I: j f
the o ceve ToR bt of Juf ORRUGLA S Bl cpreek 8P Sohal S0\hal BB FEREDT
covers She cantempbitedovarietion vfdeceal7. t race when collar 50 is placed around

iece 17. It is eferred.that the inper. surface of collar 50 conprise a .
Matorial to whi OREABrefEIed AERbogrmSniR: Of s HERAam, beve RPoR 11BOWR and dessribediny | |
not adher e niAtalBis! tBéteofTddh Be Whadb by bRe Ml n G APhvithfht H@pa?&g‘zﬂ;(tﬁﬁ ke sfgf‘rRDVEd

fromthe field joint, even when the portion of the polyner tl lieS
agai nst t her teaeung efthisaeventon. : Fee esaliodimentsedesesibgd héreiy AaieicmplarPenly end and

mat eri al s hawi ng. 1 hy E IStige-1nclu si.ljcaon nd

[l uor | ne- odat ik Min? Pt BEhehaShodialdifiet e yehdad afSoom ay poblegme
conpr €461 oarecwithiathex@openbs the ifveniiune Adcefdiiol e dcosebBtonatilaris hininddetni al .
formng the in r 50,.so0 that wires 69 do_not- 20 contact

. face of | | O, 2
the porti oﬁheo‘?m%{ég%gﬁ 5 b%fllli‘go 1t ig oplytiniEpd by dheo Haimsrwiiehs folloypthe seope

t her mopl ast, i i [ L stiance wire, a current
of - bt wean 5h AkANEATAL AT Bl b shiffls Giteol RHCGARS

to achieve the necessary
banding in a reasonable ambunt of tinme. Generally, a current of between 30
and 200 anmps for between thirty second& and five mnutes is adequate to
achieve integral fusion of the two 25 thernoplastic layers. It is.
understood that for each application of piece 17 a correspondi ng
conpression collar is utilized. A correspondi ng conpression collar for
each of the alternative enbodinments of wap piece 17 di scussed above woul d
be obvious to one of ordinary skill in the art and is within the scope of
the preferred enbodi nent. For exanple, it is 30 sonetines desirable, for
exanple for use with water stop 72, to provide conpression collar 50 with
a first section having a first dianeter and a second section having a
second dianeter. The first and second sections are preferably adjacent
opposite ends of a transition section included in conpression collar 50.
The transition section has a dianmeter increasing fromone of the first and
second sections to the other. The increase in dianmeter 18
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WO 01/56731 PCT/US01103765 UST WJ~i may be gradual, as for a Egﬂl aL
transition section, or nay be abrupt, as for a step shaped tira GHJ
section which is approximately normal to each of the first and second
sections. Likew se, suitable nodifications to the shape of conpression
collar 50 and location of. power |egsdspa8 are envisioned such that
conpression collar 50 nmay be adapted to each 5 contenplated variation of
piece 17. Wiile preferred enbodi nents of this invention have been shown and
described, nodifications thereof can be nade by one skilled in the art

Wi t hout departing fromthe spirit or teaching of this invention. The
enbodi ment s de&%&m&%QbP&ﬁ@hﬁgﬁ?@nﬁ%&ﬂ@k@ﬁ&c&ﬂ&yp@BQmﬂ@%anOt limting. Many
vari ations and nodifications the system and apparatus are possible and
10 are within & thermeplpsicofrap klement @mangﬂd ingmcapetitiogilystate, e cendome tad
protectio Itﬁ prﬂéhg't to the enbodi nents described herein, but is only
limted bﬁ ch follow, the scope of which shall include al
equi val ents ofa hmgsn&mtmgt travetafferedab stileviap alefilnt, ShididEe ihelubing)edcem f or
covering a portion of plastic-coated pipe, conprising: a thernoplastic wap
el ement alf W%H Gm%ln an operational state, to conformto a portion of said
pi pe; and a heg IPﬁneratlng trace affixed to said wap elenent, said trace
i ncl udi ng trace eads thereon; wherein first and second portlons of said
wrap el enent fﬁmstrmahsecm&hbcapomﬁg‘ salml wrap teleieno foemadn cviaelhp sigiindnshiech t hat

said trace and said tr first portion are aligned wth

sai d t r ac®Pesitpnalstae ﬁ@égaﬁ 5g CPﬁn é‘?lg tiage A 1BSRIdi TR pogtiongig aliggde m

accor di NG sl ¥all dnd id Rl IGRRRE 'sﬁﬂ 0o dﬁbﬁ%ﬁ for applying pressure to
said wap elenent in the vicinity of sal eat generating trace. 3. The
system according to claim1, wherein said wap elenent further includes a

third w portj on shaped o co for a portion of a o i on pipe. 4.
The systg% acctl?e(ﬁyﬁ R oats| g]f"é&‘ﬁ %C%’WS% AmB o g’gg’]’i“% a

pl asti c- cRaésack toRhidByrap e}emt ﬁmé QMBiA6LH sHidHbat QenetafihPirdce. Wher ei n sai d
conpani on pipe is a concrete- coated pipe.

3. The system according to claim 1, wherein said wrap element further includes a

third wrap pertion shaped to conform to a portion of a companion pipe.

4. The system according to claim 3, wherein said companion pipe is a plastic-coated
pipe.

5. The system according to claim 3, wherein said companion pipe is a concrete-
coated pipe.

6. The system according to claim 3, wherein said companion pipe is located around

said plastic-coated pipe, defining therebetween an annular space.

7. The system according to claim 6, wherein said wrap element further includes a

plurality of bosses extending therefrom.

8. The system according to claim 1, wherein said wrap comprises a water stop.

20



6. The system according to claim3, wherein said conpanion pipf[ﬁﬁ-gmﬁated'
around said plastic-coated pipe, defining therebetween an annular Space.

7. The system according to claim®6, wherein said wap el enment further
includes a plurality of bosses extending therefrom 8. The system

accor di nggt o ciraé Bslem ¥8fdhPtoS@hith WNARrGRIBAWASS comPRdeSh j&ihp&:anag 4 aur

200+ 9. The system according to claim1l, wherein said wap conprises a

j oi nt-seaP¥pyy piece. 10. The system according to claim1, wherein said
wrap conprises a spacer. 11. The systemaccording to claim3, wherein said
wrap conprises a jacket for bundling a plurality of pipes. 12. The system
accordi ng10.0 cThé system Wdverdh@ioSdaith Wvaer&i BHE RS compades A sher. Mai Nt ai ni ng
a ribbon anode in contact with the pipe. 13. A systemfor sealing an
uncoated portion of a length of plastic-coated pipe, conprising: a

t hernopl agfic : i I : haped to
conform t§ %)' thzﬁﬁ%égéﬁge%%dér foﬁ&i;n%d "%ﬂx}é‘?ﬁéﬁgﬁ{@ %@Hpéjl Sc??)tgﬁflgc%at %f an

i nt er f acebwdlingapdirakitytdf@ipesncoat ed portion, said wap elenment including a
heat - generating trace affixed to said wap elenent adjacent its edges,
said heat-generating trace including a plurality of trace |eads thereon;
wherein figst j ; J : &;H;]gﬁ r verl ap
region i n!%he %Zﬁ%ﬁ?%&ﬁﬂg %%ﬁgﬁ%%g?%g?vé%rac Sgélgpgiglﬂgm?race | eads
in said fmagtaipiog irbbonasods! in gnatdet with thepipied trace and said trace leads in
said second portion. 14. The system according to claim 13 further
conprising a releasable clanp for applying a conpression force to said

i nterfaceissai fl sghtamior %liﬂgb@ﬁn@a&q%&imaqengtﬁeﬁﬂ%&i@ma%‘edt;ﬁpé;ai d trace.
15. The system according to claim 13 wherein said thernoplastic wap

el ement ¢OTEPIRARES a first dianeter portion and a second di aneter portion.
167, e 21" T RERALAR e Bl AR BB A SSUBLAN B
to the uncoated portion and overlap the pipe coating at an interface surrounding the
uncoated portion, said wrap element including a heat-generating trace affixed to said
wrap element adjacent its edges, said heat-generating trace including a plurality of trace
lleads thereon; wherein
first and second portions of said wrap element form an overlap region in the

operational state such that said trace and said trace leads in said first portion are aligned

with said trace and said trace leads in said second portion.

14, The system according to claim 13 further comprising a releasable clamp for
applying a compression force to said interface, said clamp including a power source
connectable to said trace.

15.  The system according to claim 13 wherein said thermoplastic wrap element

includes a first diameter portion and a second diameter portion.

16.  The system according to claim 13 wherein said heat generating trace is affixed to

said wrap element by means of stitching.

17.  The system according to claim 13 wherein said heat generating trace comprises a

21



17. The system according to claim 13 wherein said heat generﬂtigqyfgﬁgg,
conprises a 21 F. 4 ul, 20L1} line of conductive stitching on sai éb*
el enent. 18. The system according to 17 wherein said |ine of conductive

stitching conprises one non-conductive thread and one conductive thread.

19. The sysd SMoAGEHAEIsRRZhing onlsBidrhp eWMARRE N said wap el ement conprises a
pi ece of polyneric sheeting having a length greater than the circunference

of the pipe, wherein said clanp is fastened by a |latch, and wherein said
clanp appld es radially c r ive . force ta sajd.interf.ace when | atched.
20- " The’ Syt et S61<H pefo B loC T iSeinisadig oL sp i PURE R PP uces. o
t enper at Upie sRnsintih e cGRIRRO ittt @dhdhdiFe ¢idbad when said wap el ement has
been heated to approximately its fusion tenperature. 21. A systemfor

protecting an uncoated portion of a |length of coated pipe, conprising: at

| I ' . f . i on:
ther mopl abti ¢ s ariadlifiule SIAEE R B oot SRR a1, °

conf or m t of podyrderidshicbtigdiedving Aledgth\vesdtérahanthe chalrhfesdiet bf fhik g@]ﬂ:, ivhteidf ace,
sai d mmapgﬁienent i.ncl udi ng, a hggﬁ generating trace affixed thereto, said
heat - genet®i FlAGPHE Estened by & tately and pherem satd clamp applics 2 pdighy commieasye

wher ei n ffo?iéto%&ﬁi HQ&QH?QII%{CH&? of said wap elenent forman overl ap
e

region int operational state such that said trace and said trace |eads
in said first portion are aligned wth said trace and said trace leads in
sai d seco portion, 22. A systemfqr holding together at |east two

pl astic-c tedﬁ:‘ﬁ %régen} Wcﬁéﬁ%@.o&lm%ew IE9TR '%ﬁagg‘fien}fnf mehdgbRastic wrap
el ement  agerpRaAde stdditAR BRPOAIA MABhARARE Fhed 8RR ap QeMbAthas BEQUNddhe

bundl e, overlying each of said pipes at an interface, said wap el enent

i ncl udi ngtospheosimefelydtsdusion tempeeaturef f i xed to said wap el enent adj acent at
| east one edge, said heat-generating trace including a plurality of trace
| eads thereon; wherein first and second portions of said wap elenent form

an over | apl.r egAGRstedTBr grdtectingtaitricoateld portion of a length of coated pipe,

comprising:

at least one plastic half shell shaped to conform to the uncoated portion; a
thermoplastic wrap element arranged, in an operational state, shaped to conform to said
half shell, and overlie said half shell at an interface, said wrap element including a heat
generating trace affixed thereto, said heat-generating trace including a plurality of trace
leads thereon; wherein

first and second portions of said wrap element form an overlap region in the
operational state such that said trace and said trace leads in said first portion are aligned

with said trace and said trace leads in said second portion.

22. A system for holding together at least two plastic-coated pipes in a pipe bundle,
comprising:

a thermoplastic wrap element arranged, in an operational state, shaped to wrap
around the bundle, overlying each of said pipes at an interface, said wrap element
including a heat-generating trace affixed to said wrap element adjacent at least one edge,
said heat-generating trace including a plurality of trace leads thereon; wherein

first and second portions of said wrap element form an overlap region; and
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said trace and said trace leads in said first portion of sai d’[;wgagctplgﬂqnt
are aligned with said trace and said trace |eads in said second portion of
said wap elenent in said overlap region. 23. A systemfor confining a

ri bbon anode in galvanic contact with two plastic- coated pipes in a pipe
bundl e, conpri sifdacPadd@IdPREISIS tn M@Hrs@h&@i%ﬁbf &hid %%ﬁéiembﬂit Ey
operational state, shaped to conform to the bundle and maintain the

posi tion alignedeavithwitbtraceaind seid araceleadeintsaidracbend pogtien dfzatd wpereksmadnt iy t r ace
af fi xed tQai?%ivg-léMr %mell enent adj acent at |east one edge, said heat-
generating Pacer etbdi ng a plurality of trace | eads thereon; wherein
first and second portions of said wap elenent forman overlap region in
the operational state such that said trace and said trace |leads in said
first porédon Areysigm fgneepfinjpg aribkanpnode eedlvapiceantact withdwp glagtici n sai d
second pogt,] - 24 : orting a plastic-coated pipe within a
second pi %%dtéag%l gsr?s%%ﬁggﬂnggfﬁ%ﬁggﬁgsti c wap clenent arranged, in an
operational st atlermhphastivgvap elensdind errangd gn a0 wpsiatens satd) ehaped shapdoint o
conformto the outside of said p]astic-coated pipe, .said wap clenment

i ncl udi ngfoaﬁlsgﬁ?‘ﬁﬁﬁ? MGt §ROSKiogof Hhei 9gas. saith wine clsmest nshidingadhest-  sai d
wrap ele i L i : ting trace
e e N A T

pl ur al i t ygeferatingdmct awlislingweplamtity ofinaedeads tharadn; sheresecond porti ons of

said wap elenent forman oyerl region.in e operational state such
that said trac rsiﬁ?fy §G§PE£P?I§8%S ‘?fgséﬂﬁ‘g{ eéeé’:?e&&?‘?rp’sacn (B’S%?P W%lé‘t i gned
with sai do%ér&%aﬁﬁdte%ﬁé}ﬂthhf APrARAE shill 1hoé fa8EHAR MY SdrOsh aré2ligddie system
according to any one of clainms 21 to 24 further conprising a clanp for

appl yi ng #itheaidriease pathsaidiraee leadsdaseidiserosdpagion. 26. A met hod of protecting
an uncoated portion of a plastic-coated pipe, conprising: shaping a
t hernoplastic wap elenment to conformto said uncoated portion; 23 4 OCT 1

2034 cont 24t i ng systeh for ﬁipp@i‘tﬁllgﬁgﬂast\icid@aﬁeli@ip&' wisttih @ sécvallipive, 8dmpiisihgit er f ace,
wherein the wap elenent includes a heat-generating trace in the vicinity
of the interfad&eanaplagicdvrap slamegbaaangerl iy an oae@tional patseBaving pyingidet y  of

trace |eagsy M&J@@@@J QJiﬁ%%ﬁp@d‘tooééﬁﬂrﬁﬂortﬁeg&ﬁﬂd%f‘ SidplhbiSloabAfihgn and a

second portion of said w
said wrap element including a plurality of bosses protruding from the outer surface of

said wrap element, said wrap element further including a heat-generating trace affixed to
said wrap element, said heat-generating trace including a plurality of trace leads thereon;
wherein

first and second portions of said wrap element form an overlap region in the
operational state such that said trace and said trace leads in said first portion are aligned

with said trace and said trace leads in said second portion.

25.  The system according to any one of claims 21 to 24 further comprising a clamp

for applying a compression force to said interface.

26. A method of protecting an uncoated portion of a plastic-coated pipe, comprising:

shaping a thermoplastic wrap element to conform to said uncoated portion;
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el ement; aligning said trace and said trace leads in said first 50@_;\5&8@8@
said wap elenent wth said trace and said trace |leads in said o]

portion of said wap elenment in said overlap region; and supplying power
to said power |eads sufficient to generate heat in said trace, such that

the wap el e”EEEntéc'imE'éa"“qﬁ%IaﬁefeHﬁnP\LvﬁﬁH{eCplEs@i%tcbﬁ‘fﬂlgaét aﬁ?&ﬁeﬂf&&%ﬁé’x‘éﬁl th37 A

met hod of maintaining a I'e conprising a plastic coated pipe and at
| east onwraptﬁ@nemﬂméuddsmeabgdmmtmgmm i the vicimitypfitrinterfabeambgaidist i ¢ wr ap

el ement a ndt ont act, sai wap element with the
ol astic chl BrnyrlfeiRt ik AR BhG AR Bl nci di ng & heat-

generating tragfming 4@ evlap kdpidrywih atfih§ poRtdd fnd G&ecddSoedd ofdaIBkApI N
trace including a plurality of trace | eads thereon; form ng an overlap

region wi elBmgnE i r st portion and a second portion of said vvrap el enent ;

2 Loning sai d g ags, anlRaldla ARl RA80 AL LESL AR LABoRal d W ap

element wth race rac sal d secon ion of

sai d w apwithesiniace mdsm@luamfleadsa@ saiégecdnd partibno Rl yirag e]emmrmtselds aid
power |eads sufficient to generate heat in said trace, such that the wap
el enent %Vqﬂtﬁlﬁé%@?’b ade plastic coating at the interface. 28. The nethod of

claim26 or %ﬁﬁﬁ%ﬁo&&%%ﬁ Bet RUGIY 1éht%g reﬂé{ filat $bHd 1B Goh

wherein the cIa les a co ressive force sald Interface, 'said clanp
i ncl udi ngthat thewrap elexneof is dhsed to theallasgoweatingest e ipiesfatd. oned t hereon so as to
correspond to the trace leads. 24
27. A method of maintaining a bundle comprising a plastic coated pipe and at least
one other pipe, the method comprising:
wrapping a thermoplastic wrap element around the bundle so as to contact said
wrap element with the plastic coating at an interface, the wrap element including a heat-
generating trace in the vicinity of the interface, the heat-generating trace including a
plurality of trace leads thereon;
forming an overlap region with a first portion and a second portion of said wrap
element;
aligning said trace and said trace leads in said first portion of said wrap element
with said trace and said trace leads in said second portion of said wrap element in said
overlap region; and
supplying power to said power leads sufficient to generate heat in said trace, such

that the wrap element is fused to the plastic coating at the interface.

28.  The method of claim 26 or 27 further comprising latching a clamp over said
piece, wherein the clamp applies a compressive force to said interface, said clamp
including a plurality of electrical power leads positioned thereon so as to correspond to

the trace leads.
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