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| NVENTION This application clains priority and benefit to U S. Provisional
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reference inits entirety. |I. Field of the Invention [00011The present

I nvention relates generally to providing a protective synthetic resin
coating, and to nmethods of installing such a coating, to exposed end
sections of pipeline being laid in a body of water. 2. Description of the
Rel ated Art

PIPE JOINT COATING

BACKGROUND OF THE INVENTION

This application claims priority and benefit to U.S. Provisional Patent Application No.
61/328,464, by Pirie, et al., titled "Pipe Joint Coating” filed on April 27, 2010, and which is

incorporated herein by reference in its entirety.

1. Field of the Invention

[0001] The present invention relates generally to providing a protective synthetic resin
coating, and to methods of installing such a coating, to exposed end sections of pipeline being

laid in a body of water.

2. Description of the Related Art

{0002] It is conventional in the pipeline industry to coat steel pipe on pipelines for corrosion
protection purposes. Such coatings were applied on the exteri.or surface of each section or length
of pipe, except for exposed short end portions or stubs of the pipe initially left bare 51'
unprotected so that the pipe end sections could be welded together to form the pipeline as 1t was
being laid. The coai:'ing on pre-coated section of the pipe is called the “parent coating”. After
welding the sections together, the uncoated area around the weld must then be coated for

corrosion protection. This area is called the “field joint” or “joint”. One type of parent coating



[0002] 1t is conventional in the pipeline industry to coat steel pipe on

pi pelines for corrosion protection purposes. Such coatings were applied on
t he exterwonosuBfmee of each section or |ength of pipe, pexaspeitfossioexposed
short end portions or stubs of the pipe initially left bare or unprotected
so that the pipe end sections could be welded together to formthe pipeline
as it was being | ai d. The coating on pre-coated section of the pipe is
called the "parent coating". After welding the sections together, the
uncoatlesd inefien used i Thise LagerdContiae, whish myshidsRobwropy! el&@o@ﬁg‘&%ﬁ hiedtaet i on.
This area is called the "field joint"™ or "joint". One type of parent

coat i kF), MPAPERYIEET (BIFCH Us20 Lhye3BRD5ThiwatLays: ofdtiep isisednipdeta cdiioee
Layer Coating, which m ght be Pol ypropyl ene (3LPP or Three Layer PP), or

Pol yetybans {3lebEcofipddRtes thayalerints (Areewbayes tpedtet ng Hesfirg: Boeplsed e
corrosion protection system conposed of three elenments (layers) working
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The bare netal of the end portions or stubs adjacent the welds conprise the
j oi nt carresiomr field joint. The joint area also had to be provided with a
corrosion protective coating system Sone of the nmethods that have been
used nost often are (1) Heat Shrink Sl eeves (2) Polypropyl ene Flanme Spray,
(3) Spoos] Tape sntlgprtiandf{djackonighgthsiofidle Sheet pipd apre MebleHdoaget!Birras rike

Sl eeve is a sheet of thernoplastic that has been irradiated to cross-1link

the m@h&%b &Sasabiing thateanethe WARNMBlaR oL thea bRl BertioRe oPishts ddjadest Meakeds Wit h
an open flame causing the material to shrink around the pipe. The flane is
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air n1under eeve ornance of e Fbat S rink Sleeve-is
t heref ore dependent - rato ski nS|stenc a i.ng
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opposed to other heat sources,_to thernoplastics has been knomn tQ oxi
the pabeRk Terres g SPLPHPYEISF ama e dde Spral Appa Né@@pé@%ﬁ@o{a&%@%ﬂl&lﬂa
powder. This thernally ages the material and may reduce the service life..
The opénetfWeape The ot ShtinlaBlegvaissahettyf heezapoplastpaihed kaslbaen yradietedie aeonsf i ned
.space of an offshore pipe-laying vessel. Polypropylene flanme spray is a
pr ocesmkwhe rmeldealey pno pirtenel. pelee placed spuay e mipe tihs ehpd with soopanttimon
with an open flanme to nelt and deposit the WO 2011/137161PCT/ US2011/034105
causing the material to shrink around the pipe. The flame is applied manually by a skilled
operator who also uses a roller to roll out air bubbles from under the sleeve. Performance of the
Heat Shrink Sleeve is therefore dependent on operator skill and consistency in evenly applying
the flame and rolling out the air bubbles. Application of an open flame, as opposed to other heat
sources, to thermoplastics has been known to oxidize the parent coating of the pipe and degrade
the applied polypropylene powder. This thermally ages the material and may reduce the service
life.. The open flame is potentially a safety hazard, particularly in the confined space of an

offshore pipe-laying vessel.  Polypropylene flame spray is a process where polypropylene

powder is sprayed on the pipe in conjunction with an open flame to melt and deposit the



pol ypropyl ene on the pipe. Performance of the Polypropyl ene Flame Spray is
t heref ore dependent on operator skill and consistency in evenly applying

t he fl amewepnayl37¥ppl i cati on of an open flane as oppose@Crasetihes4ibeat
sources, to thernoplastics has been known to oxidize the parent coating of
the pipe and the thernoplastic of the sleeve material. This thermally ages
the material and nay reduce the service life. The open flane is potentially
a safety hazard, partlcularly in the confined space of an of fshore
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tape of approximately three inches wde is wapped in a spiral where the
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machine to circle the pipe roughly 16 to 20 tines to cover a 16-inch joint.
Thi s pnhoges Same st bpsosed tdotheleanbdiicdspmathemsopdgstitahasseambnowmmn vhidizkengt h
of the joint; each seamis a potential failure point. [0004] The
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fusi on bonded epoxy |ayer. However, control of the tenperature to assure
that PHseshwbererRp@yPabywas tape ol apbipxaneelbrieyinphostvaide wn s 2pnsd ob aespiral

Uneven heat application can lead to the thernoplastic not bonding to the
pi pe aidrd the tgmr @nrtlapoaich pgece@ng virep biahuet @Eopdssdethesuse woip openné fane
heating of the sheet material, despite the known undesirability on a pipe

| ayi ngirblarge pik Bublge i @u® wetde anenafilsanes jdiR00B)iApeddasy reafliita wWag t 0
heat the sheet nmaterial separately on the barge to insure that the desired
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to the pipe ol nt app I on ring ayl ng, operating tine
control and del ay preventlon WO 2011/137161PCT/U82011/034105 were highly
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material be preheated in an oven to a suitable temperature before it was applied to the fusion
bonded epoxy layer. Additional heat is then applied as it is wrapped. One such effort was based .
on heating the sheet material during its application onto the pipe and its fusion bonded epoxy
layer. However, control of the temperature to assure that the sheet material was properly and
evenly heated was a problem. Uneven heat application can lead to the thermoplastic not bonding
to the pipe and the parent coating. One technique proposed the use of open flame heating of the

sheet material, despite the known undesirability on a pipe laying barge of a technigue using open

flame.

[0005]  Another effort was to heat the sheet material separately on the barge to insure that the
desired temperature conditions were achieved in the sheet material before moving it to the

pipeline joint for application. During pipe laying, operating time control and delay prevention
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100061Anot her proposed technique relied on wapping an adhesive | ayer as a
second internedi ate | ayer over the fusion bonded epoxy coating and then
subsequerwOwHpEBrivweg of a third layer in the formof an ®earars2@pnosgetive

| ayer over the internediate adhesive |ayer and the fusion bonded epoxy
coating. So far as is known, there were problens with properly beating each
of the materials of the second and third | ayers. [0007] Anot her techni ques,
such as in U S. Patent No. 6,059,319, was directed to fornin% a cylindrical
sl eevevese highbyvigortet. giapatsés nabng abfhscbert maderip! fR Teapirpl EEMCEATBS LB PN De.
Filler panels of butyl rubber, bitumastic, rubberized bitunmen or simlar
mat er iaall snohtamisd e apprekpmatdingntpestimt enilivions pepéredi dopdrdiratioy land dime al

sl eeve were used in an attenpt to provide corrosion protection. However,
gaps anthaSAAGRSwiNeh &vae bt lerpiRSENYipbREMperdde various el ements, such as
between the filler panel material, the pipe coating and the cylindrical

. sleeve seal. There was thus a risk of fluid | eakage and corrosion. For

of f shegRehi P AIARS: r%ﬁésteh%bﬁfﬁhwe irBideeRekrpPRiean ofdnv@tenaydrhg Ryskest atic
pressures |ncreasedpt e concerns of fluid | eakage through these gaps and
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i nproved machine for coating a pipe joint between wel ded end stubs .of

Cont odB et eGB! Bp Boct biotestuF BT hetr tn DR R e e Kby
cylindrically wound sheet of synthetic resin. The machi ne according to_the
pr esepniasvensxy caating: apHyasrg kpeanchare wyeivieh eae s proneily heptinggaeh of

nount abl e on adj acent coated
the materials of the second and third layers.

[0007]  Another techniques, such as in U.S. Patent No. 6,059,319, was directed to forming a
cylindrical sleeve seal over the gap between adjacent lengths of plastic coated pipe. Filler panels
of butyl rubber, bitun;astic, rubberized bitumen or similar materials of a size approximating the
interior space within a cylindrical sleeve were used in an attempt to provide corrosion protection,
However, gaps and spaces were often present between the various elements, such as between the
filler panel material, the pipe coating and the cylindrical sleeve seal. There was thus a risk of
fluid leakage and corrosion. For offshore pipelines, particularly in deeper bodies of water, the
hydrostatic pressures increased the concerns of fluid leakage through these gaps and spaces and

resulting possible corrosion.

SUMMARY OF THE INVENTION

[0008]  Briefly, the present invention provides a new and improved machine for coating a pipe
joint between welded end stubs of coated sections of pipe for a pipeline. The coating is in the
form of a cylindrically wound sheet of synthetic resin. The machine according to the present

invention for applying the coating includes a mounting frame mountable on adjacent coated



WO 2011/ 137161PCT/ US2011/ 034105 sections of the pipeline to span the pipe
joint being coated and a transport carriage rotatably novable on the

nount i ng woana/oiémove circunferentially about the pi pePC®IUSR011A3HDr age
reel is mounted on the transport carriage for storing a supply of the sheet
of synthetic resin to be wound about the pipe joint. An applicator roller
is mounted on the carriage frame and applies the sheet of synthetic resin
fromthe storage reel onto the pipe jojnt as the transport carriage ves
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transport carriage between the heater and the pipe joint to heat the

appl i exovshisaan b nwpnting fivmerte siave afreeniorentiay ag@lé rheapipk j @at. 1 storgepegds
joint to preheat the substrate and the parent coating overlap area, the
new y nappitddadh b eahspalt @ymigecbr sones & nuppay ef ihalsheand syrhileetjprresin dabd woayppl i ed
mat eri al on subsequent revol utions of the applicator. 100091The present

I nventyhen 8é pHeNbAY.I ﬁﬁ:‘apgﬁm ranék is AfuawRchn Bt ReEiagé fapRl MidngpReshotRGt i Ve

coating to a pipe joint between wel ded end stubs of coated sections of pipe
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transport carriage nounte n the pipefin he sheet synthetic resin is
bei ng unreeled fro he .stor.age, rreel and applied to the pipe jqint t

Cr ano bt FTCITFTaGE Shi s BUte A HETEr PIRRDrbAR &4 Paster FeBtack HefiveehdBe « ne
carriage frapne mpves circunferentjally about the pipe _joint, the applied
por t i oKatsr ahdeghpetoigitodipat thepelivhaicat ohsXHstipirpdn pBEntt bpg bﬁ@a‘ﬂﬁ’g‘?d the
heat ed portion of the applied sheet of synthetic resin fuses the synthetic
r esi n tmpipe jdiet tpippehepoihn sulmtidtefandise pamentrpatinsdvepnp brwet the acwbarnphigd shdse
transport carriage nay be rotated for one or nore revol utions about the

pi pe joBisphithéwr @yini maetigiabhd/ thagpéyosly eslicdeshiaiuiarsubieguayae solofiodshd tsheet
of synthetic resin to formthe protective coating on the pipe joint. WD
2011/%§EQQ%QCT/U82011/034105 BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0010] Fi gure
1 is a side elevation view of a pipe coating nmachine according to the

pr esent

[6009] The present invention also provides a new and improved method of applying a
protective coating to a pipe joint between welded end stubs of coated sections of pipe for a
pipeline with a sheet of synthetic resin from a storage reel on a transport carriage mounted on the
pipeline. The sheet of synthetic resin is being unreeled from the storage reel and applied to the
pipe joint the transport carriage moves about the circumference of the pipe joint. As the carriage
frame moves circumferentially a_bout the pipe joint, the applied portion of the sheet of synthetic
resin on the pipe joint is heated. The heated portion of the applied sheet of synthetic resin fuses
the synthetic resin onto the pipe joint and forms an integral protective coating. The transport
carriage may be rotated for one or more revolutions about the pipe joint to cylindrically apply a
required number of layers of the sheet of synthetic resin to form the protective coating on the

pipe joint.



i nvention. [00111Figure 2 is an isonetric view of a portion of the pipe
coating machine of Figure 1. 100121Figure 3 is an enlarged isonetric view
of an encwochad3pwiti on identified by the nunmeral 3-3 ofCrhs2eiinsadir e
shown in Figure 2. [0013]Figure 4 is another isonetric view of a portion of
t he pi pe coating machine of Figure 1. [0014]Figure 5 is an enl arged

i sometric view of a portion of the structure shown in Figure 1.

[0015] Figure 6 is a top [ e of Figure 1.
100161Figure 7 is a ver along the lines 7-7

of Figure 6. : :
g{%)101(} Figure 1 is a side elevation view of a pipe coating machine according to the present

A

invention.
[0011]  Figure 2 is an isometric view of a portion of the pipe coating machine of Figure 1.

[0012] Figure 3 is an enlarged isometric view of an encircled portion identified by the

numeral 3-3 of the structure shown in Figure 2.

10013]  Figure 4 is another isometric view of a portion of the pipe coating machine of Figure

1.

[0014]  Figure 5 is an enlarged isometric view of a portion of the structure shown in Figure 1.
[0015]  TFigure 6 is a top view of the pipe céating machine of Figure 1.

[0016]  Figure 7 is a vertical cross-sectional view taken along the lines 7-7 of Figure 6.

{0017] Figure 8 is a vertical cross-sectional view like that of Figure 7 with certain

components of the machine moved to different operating positions.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[6018] In the drawings, a segment of a pipeline 10 is shown (Figure 1) formed by welding
two steel pipe sectidns 12 and 14. The pipeline 10 may be of the type being laid either in a body
of water from a pipe laying barge, or in a land based pipeline being laid across terrain. The
pipeline 10 is shown in Figure 1 with a pipe coating machine P according to the present .
invention mounted thereon for coating a pipe joint between the pipe sections 12 and 14 with a

cylindrically wound sheet S of synthetic resin. As will be set for{h, the sheet S of synthetic resin



[0017]Figure 8 is a vertical cross-sectional viewlike that of Figure 7
with certain conponents of the machine noved to different operating

posi ti onswoO 2011/137161 DETAI LED DESCRI PTI ON OF THE PREFERREPCENBODINENIS
[0018] I n the drawi ngs, a segnent of a pipeline 10 is shown (Figure 1)
formed by welding two steel pipe sections 12 and 14. The pipeline 10 may be
of the type being laid either in a body of water froma pipe |aying barge

or in_a |land hased pipeline bein Cros terral . The pipeline 1
shown i§ AU ‘66%@ ‘inf\‘/’\; %"%’i HEWE tlle?ﬂgﬂ (SHITRe) i ﬁgﬂf{%p&'ﬁgag}a@ggﬁ
i nvention nounted thereon for coating a pipe JOInt bet ween t he pi pe
sect i dhiguks)aniheltzengperh carriegs EFn@lrqt@ablwyﬁwgmrsmé@pn@g)fra@y At (reguires T erd n.
As will be set forth, the sheet S of synthetic resin ‘
2) positioned on adjacent coated sections 12 and 14 of the pipeline 10 to span the pipe joint being
coated. The transport carriage is driven by one or more motors M to move circumferentially

about the pipe joint and cylindrically wrap a suitable number of layers of the sheet S about the

pipe joint.

{0019}  Because the pipeline 10 is being laid in the presence of water, the steel in the pipe
sections require a corrosion protective coating over its outer surface along its length.
Additionally, it is required that the physical integrity of a corrosion protective coating once
applied be maintained. Damage to the protective coating by contact with external objects or
forces, particularly when the pipeline is also subject to hydrostatic forces at installed depths in
the body of water or the effects of ground water can be a problem. A damaged protective
coating resuits in water access to the metal of the pipeline with attendant undesirable corrosion

problems.

[0020] A conventional practice has been to apply a fusion bonded epoxy as a corrosion
protective coating and then enclose the fusion bonded epoxy with an outer protective coating 16

and 18 associated with the pipe sections 12 and 14.

[0021] Fusion bonded epoxy coating is an epoxy based powder coating process used to
protect steel pipe in pipelines from corrosion. Fusion bonded epoxy coatings are thermosetting
polymer coatings which are applied in powder form to a heated steel pipe to be coated. On

application, the applied powder materials melt and are converted to a liquid which wets and

flows onto the steel pipe surface. Due to a chemical cross-linking action in the presence of heat,



WO 2011/ 137161PCT/ US2011/ 034105 is supplied by unreeling froma storage
reel R (Figure 2) nounted on a transport carriage T (Figure 5). The
transportwoanrvadgs1T i s rotatably novabl e on a nounti ngPpCramseoiF/ogHAvyures 1
and 2) positioned on adjacent coated sections 12 and .14 of the pipeline 10
to span the pipe joint being coated. The transport carriage is driven by
one or nore notors Mto nove circunferentially about the pipe joint and
cylindrically wap a suitable nunber of |ayers of the sheet S about the

pi pe jiBF HEWD HOBTBOY Al SOPIRONHIRAM G765 FOMYCES HRONY SPlé(f GOFHNE ARG BIUAEES of
water, the steel in the pipe sections require a corrosion protective

coat i fgovuas fisien bendere. sl{zﬁhtaé@ baneisd that share pgtdiher Agepsipn pedtegionjfirst lgyers
requi red that the physical integrity of a corrosion protective coating once
appl i edclbss livpiichepoxyatlat chahegaistd iristead pf Gsenthondedgatxiyng by contact with
external objects or forces, particularly when the pipeline is al so subject
to hydrostatic forces at installed depths in the body of water or the
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results in water access to the netal of the pipeline with attendant
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apply a fusion bon epoxy as a corrosion protective coating ‘and then
encl ose, the fusion,bon oxy. Wi th an outer prot iV atJ 1 nd 18
resocPbel R vha M IERRN S rOt e BlBhE S OB rlle
coating is epoxy based po r. coating, process ysed to protect steel pipe
in pi 5@1@7%@3%%@%&3 sgwrﬁoﬁgﬁé?ro%%%é S%Vﬁb%jymﬁ%?‘é?rﬁg%w[a@éﬂ%rﬁ%%%?séf ting
pol ymer coatings which are applied in powder formto a heated steel pipe to
be coahedd berunalepstdodathrionthet heckapises edulf aadesl haireriddds dapdndingnen aipsline
converted to a liquid which wets and flows onto the steel pipe surface. Due
to a chepnieamhiseMasS-ddndkiong f@ct comiitiongt hether iesgnefewafer hgatind conditions and

simtlar factors.

[0023] It also should be understood thét other suitable synthetic resins such as nylon,
polyethylene, polystyrene, epoxies and other thermoplastic materials may be used as outer
éoatings, as well, The outer coatings 16 and 18 cover the corrosion protective coating applied to
pipe sections 12 and 14 circumferentially and longitudinally except for a stub énd portion of each
pipe end. The pipe ends or stubs are exposed and extend from the outer coatings 16 and 18 to
facilitate welding of the two pipe sections 12 and 14 together as sections of the pipeline 10.
However, the exposed pipe stubs or ends are not coated with insulation coating in the pipeline 10

prior to the stubs being welded together.

[0024] A gap or joint 20 is thus present after joint welding at the location of the exposed pipe
ends. As will be described below, a protective coating is formed according to the present
invention to protect the metal gap or joint 20 by application of the sheet S of synthetic resin

according to the present invention. The sheet S may be applied as an outer protective coating



WO 2011/ 137161PCT/ US2011/ 034105 the liquid formed by the conponent powders
converts into a solid coating during a process known as fusion bonding. It
shoul d bewoabsadi3tteat there are ot her corrosion protecti @oTiuseat/oBayers such
as liquid epoxy that could be used instead of fusion bonded epoxy.

[ 0022] The outer protective coatings 16 and 18 serve as an outer coat
material or cover of suitable thickness over the fusion bonded epoxy. Such

coatings are typically. fornmed yl ene. pi cal. kness for an
out er SFoF COEPYEN FE iR A R ﬁéﬂ%%?é@t@ﬁ  "hBS Bert

bonded epoxy coul d for exanpl e, be several nllllneters such as three or
so. | tinginset i bwitablasyathedrirasmanaetiplers thashsrhdsthe syabefaress meEtialyaay be
provi ded, dependi ng on pipeline requirenments, water condition, floor

condi tappliesl directiheo binalytubfpovainerandgeoernd todndicbirosien andecived lhypar ahddtsarven
[0023] It al so should be understood that other suitable synthetic resins
such gsotBythenroated yet hyl ene, pol ystyrene, epoxies and other thernoplastic
materials may be used as outer coatings, as well. The outer coatings 16 and
18 cover the corrosion protective coating applied to pipe sections 12 and
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each pi pe end The pi pe ends or stubs are exposed and extend fromthe outer
coati ngs iLitat e i pe e} d 14
coat | eS8 ER Rkl AR pLILALE URIHRE, B WIS iNG BiRe, Sk AN, A7 @00 1
ends are coated with insu l'i pe 10 r t t he
st ubs SBE! Ry o e of St Wéteﬂa{ﬁ tilf,&ﬁfgeé 13%%? ﬁtatﬁgal?@ ot ‘Ei?“oﬁ?“@ ﬁtbr&f te
joint welding at the |location of the exposed pipe ends. As will be

descr ichaihgheyalableaipmo AL oyroraidat ahd'NG bt ,neopcémepidﬁmfg begedt pipe proekrmt

material available from Borealis A. G. called Borcoat BB 127E, a polypropylene based pipe
coating material available from Lyondell Basell Industries as a MOPLEN EP60 pipe coating; or
a copolymer modiﬁed with adhesive and available as Hifax from EPS 10/60 from Lyondell
Basell Indusiries. Some of these options include an adhesive in the sheet material. If adhesive is
not included in the material, it i1s applied in the FBE application process prior to applying the
sheet, Other thermoplastic materials with comparable characteristics may also be used as
material for the sheet S. The sheet S is contained in the supply reel or spool R, which is mounted
on thc transport carriage T. The sheet S is of a suitable thickness such as 1 millimeter and is

cylindrically wound onto the pipe joint to form a protective coating.

[0026]  The thickness of the material in the sheet S is based on the thickness of the protective
coating to be fomted and the number of wraps in which the sheet is to be applied, and various
thicknesses of several millimeters may be used, if desired. Once applied, the outer diameter of
the protective coating formed by the wrapped material of the sheet S should correspond to the
outer diameter of the pipe sections with the outer protective coatings 16 and 18. The sheet S is

also of sufficient width to cover the longitudinal width of the bare pipe joint to be coated and

9.



invention to protect the netal gap or joint 20 by application of the sheet
S of synthetic resin according to the present invention. The sheet S may be
appl i ed awOantiorwl protective coating WO 2011/ 137161PETruS201054083105
over a corrosion protection |ayer of fusion bonded epoxy of other material.
Also, in certain instances if a suitable synthetic resin material as the
sheet S, the synthetic resin material may be applied directly to the stub
portions and serve as both a corrgsion protective. layer and it wn

br ot cOVPIPSCBAOTIG F OIS 2RO BRERHY 1 S<He ObPRS SE TNV afRFoN YBRE Shend s
is preferably of a polyneric thernoplastic material. The present invention
may beraasefipwitechive lhandéd. of materials for the sheet S. Exanples of such
materials for the sheet S include a heat seal able, thernosetting hybrid
coating avail able from 3M Corporation as PNC 1011; a pol ypropyl ene based

pi pe do@R7]ng Tetreadhale Risahbaibd of tionpiBdireal O sy e m@unta|feddBor dbatfraBB I127E,
a pol ypropyl ene based pipe coating material available from Lyondell Basel

| ndustifdiggesas i@ OWENHEP@WME#)& fRatiobgtingfin@ 22 RO by GRfer 0P ticbh@ thothtity
adhesive and avail able as H fax from EP5 10/60 from Lyondel| Basell

! ”dUS&{n:g%i 1?&3%%% aldiGRRit PRt h%ﬂfeakﬂ%mé%?ﬁd&it@gﬁa%bﬁ’t;ﬁe iaiﬂatata!a?dcémlﬁé gap 20

mat eri al”. ve 1I's not 1 ncluded 1n the material, Is applied in the
FBE appl.ication process prior. to plying 1 S t e astic
mat eri'al & et%p%goﬁ%tatf) Z%QI (goa%:e%alﬁ é%ctage%i s?lleclgmr}i%?}}gaﬁ% %26%5;2% hg\ge Er;r(;nﬂglrn?oéﬁa* f or
the sheet S. The sheet S.is contained in the supply reel or spool. R, .which
i s okt EdoT N SRRAREIPELsHNFT seg%lgﬂh%%msm@%eﬂé FQaligp PRIHHS O HieePiPe

thi ckness such as 1 mllineter and is cylindrically wound onto the pigf

j 0i nt stwioheradiagensribe eine \wéntciParidposifi@ode] mihinehpie Kirepipebte { e hrab efiths i n
the sheet S is based on the thickness of the protective coating to be

f or mednameng hiegndirhed 2o haywrapdaigad whiteh phdsegstregtening A6ofohecd iptdtedpgland
various thicknesses of several mllinmeters nay be used, if desired. Once

appl i eght thdsipekier0 HHadPRUBEIRId hBe RI26kiG6 P MR 1660dd N16nd BeMRAchh tthebaapped
mat eri al of ghe sheet " S shoul d correspond to the outer diameter of the pipe

secti M r.: [ i : of § eet .S | so
o suPPrar e = SeRE B B P B e R B S RS rRr B b D
to be co teq and ) . : .

pipeline 10 may have protective coatings applied by the machine P.

[0028] For pipelines being layed in land operations, the machine is P is positioned about a
joint 20 for coating and then removed after application of a protective coating. The machine P is
then moved to the next pipe joint 20 along the pipeline 10 to be coated and mounted about the

joint for application of a protective coating.

[0029] The mounting rings 22 and 24 are formed of three separate component plates or ring
segments including an upper segment 28 (Figure 4) and two movable lower plate segments 30
and 32. The movable lower plate segments 30 and 32 pivot between an open position (Figure 4)
and a closed position (Figure 2) about hinges 34 under forces from a piston or other force

applying mechanism. The hinges 34 are mounted at lower side portions on each side of the
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WO 2011/ 137161PCT/ US2011/ 034105 overl aps to some suitable extent, generally
in excess of one inch onto adjacent cylindrical end areas of protective 16
and 18. MWO2#iifiseiemachi ne P i s mounted on the pipeline POTHS201h@34108iNt | NQ
frame F. The frame F includes at its opposite ends an inner or first
nounting ring 22 and an outer or second nmounting ring 24 |ocated at spaced
positions from each other opposite sides of the area adjacent the gap 20
where the pipe 'oiFt_to be c%fted i s, Iocateg“ Ihﬁ mount i n rina§ 22 agd 24
have CORVEIRENBHE il BAYEX0e RGNS 5O Fopibieky mRATieRs BigBgePhan dbt er
protective coating portions of the pipe sections adjacent the pipe joint 20
and pashalinehonihpe preting treboperfhsegi pel i ne 10. Each of the mounting rings 22
and 24 has an enlarged central passage or opening 26 forned therethrough so
that the pipeline 10 nay be received in the machine P and noved al ong the
its | 4000 f drhebamege anpenédri mnsntangdriofd SRcarel pd pé¢ daglyiomd. of thet fiamewayare
successive ones of the pipe joints in the pipeline 10 may have protective
coat i ngsnapl toadchytichey washichs rBds §£028¢ Rater pideelihgesghe? agedodyed dmnhd and
operations, the nmachine is P is positioned about a joint 20 for coating and
then r V, | o I el e i 'dﬁ%%' chine Pis

t hen nf%\qﬁ%d}e tg %ﬁohgécﬁg%}a %ﬁgﬁﬂhje‘g?yﬁ{‘m 16‘%?% g X!tté{hlgi pi pglhﬁ%r %;g?%%mbe coated and
nount ed about the joint for application of a protective coating. [00291The

1t ' : ] f o ] .

T 0858 a4 A0 B R 20l AR SRR COTRRGRL. BhAe) o
o ver 1DeruBh S0 ot T (RIS B SR Y BeBh sRERIT B congie 5
about hinges 34 under forces froma piston or other force applying

mechanibsnsupPpé tngsged 282 fermednelufred) capndctodesrceiig coperctrotprgnalse de bediadle of
t he

connector segment 42 and two pivotally movable connector segments 44 and 46. The central
connector segment 42 of each of the support rings 40 is mounted with the upper segment 28 of
the adjacent inner mounting ring 22 by boits, screws or other suitable fasteners. Similarly, the
pivotally movable connector segments 44 and 46 of the support rings 40 are mounted with one of
the movable lower plate segments 30 and 32, respectively, of the adjacent inner mounting ring
22 by bolts, screws or other suitable fasteners. The uppér connector segments 42 of the two
spaced support rings 40 are connected together by longitudinally extending Iconnector rods 48,
while the pivotally movable connector segments 44 and 46 of the space support rings 40 are

connected to their counterpart connector at the opposite end by connector rods 52.

[0032]  The connector segments 44 and 46 pivot about the hinges 34 along with the movement
of the plate segments 30 and 32, respectively, and move in conjunction with them between the
open position (Figure 4) and the closed position (Figure 2). The connector segments 44 are
provided with a locking tab or lug 54 (Figure 7) which fits into and is engaged in a receptor slot

55 on the adjacent connector segment 46.

~-11-



WO 2011/ 137161PCT/ US2011/ 034105 upper segnents. In this manner the nounting
frame F initially positions the nachine on the pipeline for pipe coating to
be perforwodnyB03d] The i nner and outer nounting rings PETAISAV1243405 each
end of the frane F are connected to each other by connector rods 36. The

i nner mounting rings 22 at each end of the frane F are connected to each

ot her by | ongitudinally extending connector rods 38. 100311Each of the

i nner ti rings . 22 are al rovi.gde i t .circular s Figure 2)
v IPER L bl 8 s 78 A evited itk edodbil ey e SRAE TrieEbe
carriage T is mounted. The support rings 40 are fornmed of three connected
ar cuateehes shtiEde srtaigBgrs dodking meehanian “glmhn%ﬁ%@s sEgrany] anothpigeanpgctor on

pi votal | y nmovabl e connector ,segnents 44 and 46. The central connector
segnerhbe 4@acint gdach sefmerti S 2stoplock the saggensd03( sndrdbriogdhan inHht lnosep pesition
segnent 28 of the adjacent inner nmounting ring 22 by .bolts, screws or

ot her (sigiut-gap)l_ e fasteners. Simlarly, the pivotally novabl e connector
segnents 44 and 46 of the support rings 40 are nounted with one of the
novabl e | ower plate segnents 30 and 32, respectively, of the adjacent inner

mount ijpas4]i NG 2Raik¥: g@e{rtrﬁl%{ﬁpfs%\&nﬁéd & Q?But@#&i?@%i@reﬁﬁ@%&@ﬁé& on ¢4 HRRET
connect or ‘segnents 42 of the two spaced support rings 40 are connected

toget '&?quﬂy sdg%grqiﬁnégiél@%f ltl¥e ﬁé{sggn'xg ic%giag%) peghal th@%hﬁ]%’is %]#h:e%é&ssgg 88‘{%{?{%& all'y

novabl'e "connhect or gnent’s t he sSpacé suppor
connected to thejr counterpart .connectar at the oppgsite end by connector
Fods g3 1ha ppehacThL EoiRutHBE oL Eem ©PHRusHs Frglap ok Bsotn S eee 34
along with the novenent of the plate segnents 30 and 32, respectively, and
nove iSHPRWhfinaTt) ore Migaged Meh sk diben Bhe spiveketpser 62 orhiglFrepgives operahes t he
cl osed position (Figure 2). The connector segnents 44 are provided with a
| ocki pgwealroor a InugobM fhBuged @nthe whpatsefints I&nvbamnder snoengagedg i2d o the
receptor slot 55 on the adjacent connector segnent 46.

mounting frame F. In the closed position of the machine P (Figure 2) the motors M through their

respective sprocket gears 62 drive chain ring 60 and thus the circular support rings 40 and rotate

the transport carriage T circumferentially in repeated cycles around the pipe joint 10 being

coated.

[0035]  The power source motors M according to the preferred embodiment may take the form
of an electric driven motor with speed and rotation direction control and of suitable torque
capacity, or if desired a hydraulically or pneumatically driven one. A suitable motor can be, for
example a Model 6470K64 available from McMaster-Carr Supply Company. It should be

understood that motors from other sources may be used.

[0036]  The storage reel R for the sheet S of synthetic resin material is mounted for rotational
movement with a support shaft 68 with respect to a mounting plate 70. The mounting plates 70

are pivotally movable with respect to their respective ceniral connector segment 42 of the
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WO 2011/ 137161PCT/ US2011/ 034105 100331Sim larly, plate segnents 30 are
provided with a | ocking jaw or detent 58 (Figure 4)or other suitable

r et ai ni ngwor2oiiackiéemg mechani sm whi ch engages a rod, pawpPCorusetih@s41ednnect or
on the adjacent plate segnent 32 to | ock the segnents 30 and 32 together in
the cl osed position (Figure 2). 100341A chain or gear ring 60 is nounted on
an outer circunferential portion on each of the circular support rings 40
of the transport carriage T. .the machi is i.n the closed positjion on
the pisBRITHaNER0R0. (i o rier ﬁ“@ﬁ%%ﬂ 1150 Feveg SPGB e epragt Praerd oThe.
chain rings 60 of the support rings 40 are engaged with and driven by a

spr oc kkg mgeatinggdatghyeh recei ves operating power froma notor M nounted on

t he upper segnent 28 of an outer nmounting ring 24 of the nounting frame F.
In the closed position of the machine P (Figure 2) the notors M through

t hei r [0@3pectliheegrgpbackets gearnsnghlr dri viet dhaiimorad cgnéél andctiving gihée and
circular support rings 40 and rotate the transport carriage T

ci r cumblienbapbt Yol Mmtd GPEALLEaLNE lc8Se af @UNT thdéhdat Pas jrBAEd. 10hdelindacat ed.
100351 The power source notors Maccording to the preferred enbodi nent may

t ake t f [ L A | W rection
o APREHA! by 80l 06 Sl S0 B st LhRREp AR B BRI e
pneumagi cal |¥ driven one. A suitable notor can be, for exanple a Model
647016 PN EPPRBIPE S 5m McMast er - Carr Supply Conpany. It shoul d be
understood that notors from ot her sources may be used. 100361The storage

reel R t sheet. S of synthetic resin material is nounted, for .

Forat BRI DT RS BB AR TBTOH # BSBECE USROG AP

plate 70. The nounting plates 70 ] _ ) )
mechanism between an engaged position (Figure 7) where the applicator roller 72 is urging the
material of the sheet S into contact with the pipe joint 20, and a retracted position (Figure 8)
where the reel is accessible for loading, unloading or other purposes. A grip rod or bar 80 is
mounted extending between support posts 82 which extend upwardly from connection with

support arms 68. The grip rod 80 is adapted to be engaged and allow manual movement and

adjustment of the relative position of the storage reel R with respect to the pipe joint 20.

[0039]  The sheet S passes from the storage reel R and under the applicator roller 72 and is
urged into initial engagement (Figure 7) at a starting end portion to the pipe joint 20. After
initial placement, the roller 72 moves slightly in reverse to roll down the leading edge of the
material from the grip bar 76 into contact with the pipe joint, then roller 72 moves forward.. The
motor M continues to rotate the transport carriage T with respect to the frame F circumferentially
about the pipeline. The sheet is subject to a tensile force because of the spacing of the applicator
roller 72 and the storage reel R. The applicator roller 72 further exerts a compressive force on
the material of the sheet S as it moves into engagement with the pipe joint. *As movement of the

transport carriage enters a second rotation about the pipeline 10, the synthetic resin of the sheet is
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are pivotally novable with respect to their respective central connector
segnent 42 of the WD 2011/137161PCT/US2011/034105 support rings 40. An
appl i cat owonellBrie7i2 i s al so nounted for rotational novecgEns2@t/oaaeh end on
the nounting plates 70. [00371The grip bar 76 is a rectangul ar bar that
fits into a channel or receiving guide and forns a gap or slot into which a
| eadi ng edge or tail of the sheet Sis inserted. The grip bar 76 hol ds the
| eadi ng edge of the material away fromc ntact unti | plied to

pi pe é‘fquﬁétos‘t‘)&iﬁ@ with themgiesplRg e Aodes die roo2s) f‘?Fi’élOPmUFﬁ %Oﬁ ! %}i It fagm ar e
movabl e -by forces froma piston or other force appl yi ng mechani sm bet ween
an engégedicpusiubbermtEiiglurlicly)s hahdewoughéo pisps he sheomoplbtiemateppal &f the gicay t he
material of the sheet Sinto contact with the pipe joint 20, and a

retract ®bdgpdsbtthoparehi gutieg &) twhercelap hecar @dl toiiscHonessh blactdre voadi Ty

unl oadi ng or other purposes. A grip rod or bar 80 is nounted extending

bet wegicsHPRMHES @9@&& &Zoldy ©Ns 8Xb eRAHUPMRLER Yo Ed195ME QRNLAEHARD VI B weuppor t
arnms 68. The gri p rod 80 is adapted to be engaged and al |l ow manual novenent

o1 e haTe ofim e s Tl TRePaRe P Bl LB A BRARE TR PO R ona

under tlli]er ﬁpiFs)la so ex1b1[e %lnloggrh t70200% orm } the thermoplastic material over the chamfer edges

and overlap area at the pipe joint. The roller 72 is also to smooth expel air bubbles which form
under the sheet material as it is applied. The silicone rubber of roller 72 is also non—adhesilve and
does not stick to the applied sheet material. The roller is also durable to last in field use. Itis to
be nroted that with the present invention, the roller 72 does not need to be exposed to heat from a
heater in order to function. A suitable material for the roller is Silicone with a Shore a hardness
of approximately 10.The pipe machine P includes one or more infrared heaters H mounted on the
transport carriage T spaced an arcuate distance on the transport carriage T in the direction of
rotational travel of the transport carriage circumferentially about the pipe joint 20, in the
embodimerit shown clockwise in the views illustrated in Figures 7 and 8. The number of heaters
on the machine P is based on the diameter of the pipeline, application timé requirements and
other pipeline installation considerations. The heater H is preferably an infrared panel heater, of
suitable lateral dimensional width and output heat wattage depending on pipeline and joint size,

available from Tempco Electric Heater Corporation.

[0040] With the present invention, infrared heat applied to the sheet material after it is
wrapped provides significant advantages over other known heat sources. Infrared heat provides
even and uniform application of heat across the full width of the joint and overlap area without

hot or cold spots in the sheet material. With other known techniques, use of a hot air blower
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urged into initial engagenent (Figure 7) at a starting end portion to the
pi pe joint 20. After initial placenent, the roller 72 noves slightly in
rever se tworelliddwwn the | eadi ng edge of the material fiPomush@1841ps bar 76
into contact with the pipe joint, then roller 72 noves forward.. The notor
M continues to rotate the transport carriage T with respect to the frame F
circunferentially about the pipeline. The sheet is subject to a tensile
force because of the s acing.of the applicator roller 72 and th ora
reel HROMTRAJISEL E%ztner %E’F‘g@&?zmﬂf’{ﬁdﬂ e &5 catesregulisost é%fsﬁ%g fgpcftele%% t he
mat eri al of the sheet S as it noves into engagenent with the pipe joint. As
nov eniwstendlse prwvideanspontheetng icagt i meeshgetaa@gmmﬂﬁmlﬁbmhab@mn vl as

pi peline 10, the synthetic resin of the sheet is WO

2011/ p3r16ERCHcUG2QH] a3dkAbally gedthe ntaeddntEet hoatet H bpydiayateer ioathe appint ed
during the previous rotation. The roller 72 is formed of a silicone rubber

mat er icghtindinGhe bﬁerl’ﬁ?ra@eaearﬂéﬂ@ bf the sRERepplidaeoh hesmaphashes (FBbed tathe Phrehhe
sheet S to bond to the parent coatlng in the overlap area and to itself on

each %Pgt&g O\Meﬁg% nﬂiﬁ:r $ih h&?% Pﬁﬁ&}%& b Ehlea | nERl s toééi?%e? A1BO

flexib ormt er t d cap or seam
wh t d t th Th b f
e ?éyrgﬁéfs: f'f’?lgi’?ﬂg?féﬁé’ﬁ8hgﬂne %IB‘S‘%???%Y fe%g{l ﬂwﬁﬁ%& AT S|

over the chanifer edges and overl ap area at the pip .. The roller 72
i s al $62ttpprYpdanhthedseircdicRrpiFbEe & boabiaict & F%etmﬂé’?laltiﬁéa%?ﬁé@tth?rﬁﬁfélﬁlﬂ as
it is applied. The silicone rubber of roller 72 is al so Don-adhesi ve and
does mutterstl i selected fohasappl the dipphek coatmge theabpacigeof dlel keatdrsirainsibe dyplibd e t o
last in field use. It is to be noted that wth the present invention, the

rol | emafeidloes thetoteed] ifecdef exposdihet dbolietht pipetine.aSh@iean hed 0smdied to®
function. A suitable material for the roller is Silicone with a Shore a

har dnessn@af, %@Q’h@?ﬁﬁdﬁésﬁbhé{@mg INgtREQE i1TREHENS: oirﬂCJani%S nfefepQht WRLIE the
infrared heaters H nted on the transport carriage T spaced an arcuate

di stan rr| e Tin the direction of rotational travel
of the]? Cpiélﬁspo%ilo g%?‘f&%ﬁehe 7 erentially about the pipe joint 20, in the
enbodi ment shown cl ockwi se in the views illustrat ed in Figures 7 and 8. The

nunber, aters. on n the r of the

o1 pel Z\&pf88&109*005519?%8"‘?1?%%@?&ﬁ@?ﬂ%ﬂl&ﬂ&vm RERTSS AT HE YDk e
consi derations. The heater His prefera an infrared panel heater,

sui t aBRieTIag ehamfeniienstian arca\}ayamﬁaraﬁ aefééy theheater Weﬂ\ftoe@éh%?ffer{ei W@ceh

pi peline and joint size, available from Terrpe El ectric Heater Corporation.
10040 pwihehtingher mpadsEng of e ehuinban/ovendr are dThedtandppdveeldp taceatdndy séeeleto be
material after it is wapped provides significant advantages over other
known blffad cRatlHEBS to taatinar Btk bretabrPhavdrdess avetboartotitidepdimoapphiaaifiten of
heat across the full width of the joint and overlap area w thout hot or

col d ?r%ﬁﬁ’ae'fn £t18 15 BEebteMBhA W Ah theWklnPLRRRHKNIND s RE BRIGHES: is US §mBlen hoOt

air

temperature when it is placed on the reel R. There is no need to preheat the thermoplastic
material of the sheet S before it is loaded on the reel R. The heater H applies heat at a level to
beat the sheet material S for wrapping and maintains the material between its softening point and

its melt point when the machine P is operating.

[0042] The beater H receives electrical power over conductors from an electrical power
supply. The conductors are wrapped on connector rods 48 and 52 as the transport carriage

rotates about the pipe joint.
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WO 2011/ 137161PCT/ US2011/ 034105 from a gas heat burner box provides

unpredi ctabl e heating results and hot spots. An electric heater also

provi des woevam3hwsati ng results in the sheet, and an opeaTfuSanga/08a0Hot h
uneven and, as previously nmentioned, can thermally age the material. The
heater H applies heat to the parent coating in the overlap area ahead of
the sheet application to allow the sheet to bond to the parent coating of
the overlap. After the first wap.is conpleted, the heater heats the top

| ayer (#9437 he e aimintes vt predlite PF%@?Wﬁﬁg{)"émPﬁllas% materiploelaeydiers et earalie
wrap, on the pipe joint. The anmount of heat applied and the desired

t enpercategrag oven beforshitainpdidation asrrewrmmt elliials dnsopsssiedalonivemespur a pipallang

mat eri al selected for use as the applied coating, the spacing of the heater
f rom tolperasippl Beppamkepioblemsandelalye ir athat stgnah tispeed laying dyeratmahinndatat out
the pipeline. Sufficient heat is applied to maintain the thernoplastic

mat er ivgbe REkWBSh ¢ iaREBNbNGoP HMmABhTithS fiBRl jbin @bdtingWpelfioch her 1¥BGiRd ne P
is noéﬁ%é% over é%e pi pe ?oint.§100411@Applicatﬁon of hgg?jto t he %grent
coat i I: - : 1 0SS: I O1.Nni r
and ouarih BLe BHRY PR AREn SRSk R A SRR DB AL B TS
speci al _preheatjng,or nmachining of .the c er/overl ap area...he, .

chant drHEaRF a5 PAZvah§ioh Bk dloRs idgprBu iR T 6f B bt inythethe
onboard heater_H is an onboard or integral conponent of the machine P. It

i s t o cBedieredPicheatedhermpplastisy id sdsethat io dargle it mayassthes: hpwyver fatheips at
anbi ent tenperature when it is placed on the reel R There is no need to

pr eheavint el eherespptedsltiandiveg. eCirainghottiels shidetmeplistkcdram the dven totdeoinbn
the reel R The heater H applies heat at a | evel to beat the sheet nmateri al
S for can dppumbedotle PHLAIYSIntthe crmiped icahdibistiselthe idf8heefdnefibmgenoi Whemnd
its nelt point when the machine P is operating. 100421The beater H receives

el ect rpiré%f'éhteﬂ,ot\ﬁ{@{m N&kic GRISHALOTSa ERMyBlte SbRGHAER! cApQuEHy SEEPlOYiL, tff&@by
conductors are w apped on connector rods 48 and 52 as the transport

carri g t about, th i |0l nt .. 1,13 p 11 105
{00437 BB Ao o bE R B e R A s et s
el sewher e ,n a separate external oven before its application as a wap.
This P84 Bperati onal advantage in a pipe |aying operation. Stoppages,
probl ens or delays in other steps in the pipe laying operation unrelated to
pi pe joint coating can interrupt or _stop the timng of the field joint -
coat i MPper dihedisates H iefavpedsexgndingginothe chesctiog og;slm gt tidinalprip ofthe

i nadequately heated sheet. Achieving the proper preheat tinme in the

ext er pgieliovend atneadh end @xe essinhieatplaty 86fof tahteeateh erdunting dricket 8%n The heater
difficult in these conditions. Preheated thernoplastic is also hot to

hand! endutii® idegetf 38 nidigitvRR %)Iv@i‘zﬂ g veipet ¢roihBtsuppdt FRIUS Eaendiat Bdtwken
handling. Carrying hot rolls of thernoplastic fromthe oven to the joint

can benLUHGI SR RRIESHMEUb Yorlhe bllpoRT AMIREMH. PR dehieP T8 iChobdtie 81 frsiael e

2
envi ronnent. Wen preheated, thernoplastic nmaterial I1s In a state where

cont A ANt S R0 SAS) e Shibhod Bty DBLERY, SRR LN0LS TRIEL! @, MBI N0

t he heat'e efia eet e ov € prpe‘incre

ossibility. . . . . . :
P ! vxlfhelre %e heater is facing the applied material of the sheet S which has been urged into contact

with the pipe joint 20, and a retracted position (Figure 8) where the heater is accessible for

monitoring, inspection, service or other purposes.

[0045]  The pipe coating machine P includes a smoothing roller 94 rotatably mounted at each
end on support arms 98 which are each mounted to a tabs or plate 100 mounted with central

connector segments 42 of the support rings 40. The smoothing roller 94 is formed of a like
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[ 00441The heater His nounted extending in the direction of the

| ongi tudi nal axis of the pipeline and at each end on a nounting plate 86 of
a heat er wountt/13gichr acket 88. The heater nounti ng brackeCTA82013/0800Ht ed f or
pi votal novenent on the support rod 48 extendi ng between the central
connector segnents 42 of the support rings 40. The heater H is novabl e by
forces froma piston or other force applying nmechani sm between a heat
application position (Figure E) where the heater is facing the applied

mat er iBAERF to Ke @;ﬁ%@%’fosraiﬁraﬁ RASINBBE FeagPRfe dL RNEWPEE RERE V8\ire RrdbhBoWIpd
joint 20, and a retracted position (Figure 8) where the heater is
accesdhbpiwofabmavemeniowith gespeetspabe punportgdatei’d eandreestriletonpentposgsent §0461The
pi pe coating machine P includes a snoothing roller 94 rotatably nounted at
each ehdsipposuipgond. arns 98 which are each nounted to a tabs or plate 100
mounted with central connector segnments 42 of the support rings 40. The
snmoothing roller 94 is forned of a |like WD 2011/137161PCT/ US2011/ 034105

nat erijgd4d)0 thenhidRRAieat@E siRblifie Yalel Aovel Mdndh doRBROPSsitidNEFFURPYN fo Ar N5
98 are each nounted for pivotal novenent with respect to the support plate

71 and.gonly @sit‘?&ﬁf‘ﬁ L .esﬂs%oéa?&g r$IRE FURPQLLe hNGSc AR gils&%eﬁ]ﬂé’lhé hi's

manner, the snmoothing roller noves froma contact position (Figure 8) to a
transport carriage T from the heater H in the direction of rotational travel of the transport
carriage T circurnferentially about the pipe joint 20. The applied synthetic resin material of the
sheet S, and particularly its outer surface portions, are presenied to the smoothing roller 94 is in a
heated condition. The smoothing roller 94 is thus capable of removing possible irregularities, air
bubbles or uneven portions, which might be present in the applied synthetic resin material before

the applied Ea}}er of sheet material rotates back into position to the applicator roller 72 for

receiving a further new layer of such material by cylindrical wrapping.

[00647] In the operation of the present invention, after the stub ends of pipe sections 12 and 14
are welded together as lengths of the pipeline 10, the resultant pipe joint 20 is then cleaned about
its exterior surface. A suitable technique for this is that of United States Patent No. 7,059,945
which is assigned to the assignee of the preseﬁt application. After inspection, the cleaned pipe
joint is then subjected to induction heating by a pipe induction heater of conventional type,
available from a number of sources. Baséd on the material used in the sheet S, the fusion bonded

epoxy coating components are applied to the heated pipe joint 20 and allowed to cure or harden.

[0048]  The pipe coating machine P is then moved into position and the pipe joint 20 is coated.
The sheet S of synthetic resin material is then affixed at a starting end portion or segment and the

transport carriage T begins rotation in its circumferential path about the pipe joint 20. As the
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retracted position (Figure 7). The snoothing roller 94 is spaced an arcuate
di stance on the transport carriage T fromthe heater Hin the direction of
rotati onawotoavisiieof the transport carriage T circunfer @oritskén/oabout the
pi pe joint 20. The applied synthetic resin material of the sheet S, and
particularly its outer surface portions, are presented to the snoot hing
roller 94 is in a heated condition. The snoothing roller 94 is thus capable
of renovin ossible irregul ari.ties, air_hulbles or uneven portions,. which
m ght “H‘@S%’g%&éﬂﬁgq ROY fe tiwr*ﬁ*@ac LSt pheet € 1% agﬁ?weﬁiaf{f@m%q TR yraed B i ed
| ayer of sheet material rotates back into position to the applicator roller
72 f orcopteelevifh iy Rip¢ imatérachesg theaayidth of thelhere matabel Bk pie joyit 2Ad Presanre is
wrapping. [0047]1n the operation of the present invention, after the stub
ends afsopippBed &ctrgo tis sh2etanaeidd iameconzlcdadit tolgetderappsd.| Ehgthdiedfsyhthetic

pi peline 10, the resultant pipe joint 20 is then cleaned about its exterior

sur f aggsin SheedistiRbled tb 8ChMkAIE tE@perbikSby thettafer Pfafldnits afpIRa8bL s I3 Bk NO.
7,059,945 which is assigned to the assignee of the present application.

After cli ned.. pi 1. DI S i - 1N i
heatiﬁggﬁgﬁa&%ggga%ﬂgh%%?%Hﬁﬁﬁg?gﬁo%? ggﬁ%éﬁ%Pgﬁaﬁﬁ?ﬁgg%gg gﬁfé%ﬁgﬁ%%%ﬁ1a
nunber o) sourges.1 Based %ntﬁhe ma eriallusgf in_the ghget S, th@r.usion
bondedYEPE%, "ESETH A0 Eo PSR Rt STHPE B AP A7 §O% FEWAhOCE 1Y BEE[BIHES 95 and
allowed to cure or harden. [0048] The pi pe coating machine P is then noved
into PHEYYY BRFUgRY ind pHpE PoPrscnioin decappiisd synthetic pesdt nteialsy Wirpiting
resin material is then affixed at a starting end portion or segnent and the
t r anspontimwarduriageaieplayegnhef thet sheeomatenial froncthecignk endrihé ahegpas keptbouler t he
pi pe joint 20. As the WD 2011/137161PCT/US2011/034105 transport carri age
moves terfshom synthetipped esionths heetjolmti Thdarhey etledt mauteiid aldoefkesRisaing beiged
into contact with the pipe joint 20 across the width of the bare netal of
the pivhgpdei Wih 2 afE&RBHIRs 107 1R BAPBhtbLHr AR 1VE 98atli3e SRKPTS TRE §6in@l o 1 NLO
contact as it is berng wapped. The applied synthetic resin sheet Is heated
to a r 81 : e j pLi [ Lt is
bei ng S sne i TRELHEE takidif ol hAinell by b By BROLIER, e Bt

wr apped.portiqn.of heated synthetic nmateri .move under the spoot hin

o T ol Shist i bR L THe2) OF SHRVRHE TS P Rt SRTe gh
be present in the applied synthetic resin material. Wapping continues

dur i ngodem Gigkats lsfobiareds nBEs Mty ¢ H1n SR VP pledibltipdhirranselos fiwegased

kept under tension as it is wapped onto the pipe joint. The heated sheet
mat er itlatkress prétases ad theérmias plopenigs. Wi b pedesat ieHaydne o bdicaicenterieldy gsis 6dmt he
heat ed outer protective coating 16 and 18 and forns a seanl ess and

fl ui dahiRegaepbiRtPaEsdtRE over haify Palti208o Fini ih k@raneaesiivd Hatteat fésird0.
The heated resin sheet Sis cylindrically wound over the joint 20 in
successi nd i j [ Y.ckness i s obtained. This may
be a ?ﬁ?ﬁﬁg%%gﬁ%ﬁﬁyg%h%?R%EFE?%FEQ&?g%Q%#%%BP%ggéased t hi ckness, protection
and thermal properties. The successive |ayers of sheet material S thus form

an * R B QLGRS BYSngBbA Mk QUL hRoyRLRS: Lok s Bue LR M, LaLgr

prote syn C resin coatl over pe jorn e ad]
coat ed pipe sectijons. : . .
rec IPanf applicator roller 72 on the machine P, it is also possible to mount two or more reels

and applicators to simuitaneously apply two or more sheets at the same time with each wrapping
turn around the pipe. This can be particularly advantageous for large pipe diameters or to reduce

the application cycle time.

[0050]  From the foregoing, it can be seen that the pipe joint coating machine according to the

present invention provides numerous advantages over machines and practices presently
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[ 004911t should be understood that while the drawi ngs and description here
showa single reel R and applicator roller 72 on.the machine P, it is also
possi bl e WO 2numstisiwo or nore reels and applicators to eCEuSc@nmdussiy apply
two or nore sheets at the sane tinme with each wapping turn around the
pi pe. This can be particul arly advantageous for |arge pipe dianeters or to
reduce the application cycle tinme. ][00501Fromthe foregoing, it can be

seen that .the_pipe joi.nt coating machine accgrdi to the sent [.pvention
provi dﬁ@%ithbﬁﬁreig%grea%véwfe&&ee dgRRotHsE ﬁh%@?ﬂéﬁ?ﬂ%ﬂ%&ﬁ%@ “ﬁ%@éﬁf% Sh

2011/ 137161PCT/ US2011/ 034105 .avai |l abl e. The present invention does not use
t he opéseves amd Fleast Sprewr & aefed weo ol dpen fameitetongusties saigty milametogially. As
not ed, use of open flane techniques is a safety risk, potentially provides
unevemnridats andeahphi aat kgricagod adncanhthemedilyyagrgthethaerall eeduming medled ng
installed service |ife. The present invention also hel ps insure repeatable
qual i teyrdriifeathe pleRsit iifichtior 9iab 881pd gutcOrepd@abl@gpAlite & Qloh gfpef'j@ﬁﬂt cbtd er
desi gn and automated process. In contrast, the Heat Shrink Sl eeve and Fl ane

Spray sy %(f g%%;la%$ﬁgﬂgn%@ hgﬁeff)ﬂéﬁes%%ialngj a%%a@éﬁﬂ%h@és?.nﬁ%&lﬁa%me%&t qnamal ity

coat i ng. e present invention [eaves o exposed | ongi tudi nal seam

wWth t conplete aps. of material bel ow that seam.nstead of nunerous
opi r 2SR AR e SRR SemBa il he OGO R R R iR Y
present invention requires three revolutions to apply the sheet, or |ess,
i f mulCR%e applicators are nounted, whereas the spiral tape wap solution
requires sixteen or nore revolutions to coat the joint. Wth the heater
mount ed onboard the machine P as a conponent, there is no need for a
separ d0@51dxt disalressnicinaantioniesves Phe sxpasedipngpediat]i soaal wish (e eergelets weps

pi pe-l ayi ng operations may start, stop or nove faster or slower and it is
di f f i cfiriatetdbdionathingahhestealr sfenimepsaheat] sewen whidherafdrimeting shecdpantiapg
schedul e. The present invention avoids handling hot, preheated sheet

nat er iy Wdhified STRe FHALRNEAIBORHERRSS (1388 rFERMIORS td b aat @det1Bf &isé,al
prone to contam nation. Infrared heat provides even heat to ensure the

t her ”gﬂ%lgﬁ%igg’?ggattﬁg 2 mb?n’c@&r\gﬁ&?aﬁc{g% garl) ?gﬁ)%t rafy gﬁﬁlﬁ&g r@c{ﬁ%eg g}?%eﬁ or kY€ ar ed

heat t spots or co e eet materia at could

degrade the teri or. resukt,.in disbondment. probl ens.. .Additi onal | as
ot ed FovtaTsPas dhr e FURt Bk PsReT BPRE suo P BT RG iyl
different types of sheet material available fromvarious manufacturers
accor dhetg is otnsed for ¢ serrae cyleRM PTIICAhAYEY  EBIS P PR ORSTAINAAIcH RPN REE since
requirenents. ' ‘

pipe-laying operations may start, stop or move faster or slower and it is difficult coordinating the

correct preheat oven time Witil this changing schedule. The present invention avoids handling
hot, preheated sheet material, which is a cumbersome process and renders the heated material
prone to contamination. Infrared heat provides e\}en heaf to ensure the thermoplastic material is
bonded to the parent coating and itself. Infrared heat also avoids hot spots or cold spots in the
sheet material that could degrade the material or result in disbondment problems. Additioﬁally,
as noted, the present invention can perform pipe joint coating with several different types of
sheet material available from various manufacturers according to the particular ground or water

conditions and coating requirements.
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WO 2011/ 137161PCT/ US2011/ 034105 [ 00521The i nvention has been sufficiently
descri bed so that a person with average know edge in the matter may
repr oducewendiioiBrwiin the results nentioned in the i nvenPCoUSh&nBB4105
Nonet hel ess, any skilled person in the field of technique, subject of the
invention herein, may carry out nodifications not described in the request
herein, to apply these nodifications to a determ ned structure, in the

manuf ring.process of the s regui res t cl ai med .patter
Fol Lol of S hin P beid e ERengiaRiorbEd b b Satlumh mil ke %B%’éﬁw the
i nvention. [005311t shoul d be noted and understood that there can be .
i mpr ovenBAt BAEsTd NydFeredice o kéRen obe  1gal lpr xshenghvR b oV gRiReY DB i n
detail above w thout departing fromthe spirit or scope of the invention as
set f d¥ankthieless, kaayaakdtﬂdgmmymnag tbé dietb ol tevidigEe] BH1BTIGLIRCTA 1B2101 hel34 105 What
is clained is:
carry out modifications not described in the request herein, to apply these modifications to a
determined structure, or in the manufacturing process of the same, requires the claimed matter in

the following claims; such structures shall be covered within the scope of the invention.

[0053] It should be noted and understood that there can be improvements and modifications
made of the present invention described in detail above without departing from the spirit or

scope of the invention as set forth in the accompanying claims.
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. A machine for coating a pipe joint between wel ded end stubs of coated
sections of pipe for a pipeline, the coating conprising a cylindrically
wound shewo 20fli/sheset of synthetic resin, the machi ne compTiUs2e1g/034105 a
nmounting franme nountabl e on adjacent coated sections of the pipeline to

span the pipe joint being coated; a transport carriage rotatably
novabl e on the nounting frane to nove circunferentially about the pipe
j oi nt; a storage reel nmounted on the transport carriage containing

t he shiet inflagisstifetic resin to be wound about the pipe joint; an
applicator roller for applying the sheet of synthetic resin ontQ fhe pipe
i gipnt 1. dntnachine forLoptng g%iﬁ%’ﬁfe}gﬁ SEVSAD t“ﬁfédqdrfézﬁgsaﬁwof @a@trés? Agfélope Phvaidh f?rﬁ%p
heater and the pipe joint to heat the sheet of synthetic resin after
appl i cat pipalin, thehevasihgepnpusinpe @ilipdrigadiynvoundibeet of sheet of synthetic resin, the
2011/ 137161PCT/ US2011/ 034105

machine comprising:

a mounting frame mountable on adjacent coated sections of the pipeline to span the pipe

joint being coated;

a transport carriage rotatably movable on the mounting frame to move circumferentially

about the pipe joint;

a storage reel mounted on the transport carriage containing the sheet of synthetic resin to

be wound about the pipe joint;
an applicator roller for applying the sheet of synthetic resin onto the pipe joint; and

a heater mounted on the transport carriage between the heater and the pipe joint to heat

the sheet of synthetic resin after application of the sheet to the pipe joint.
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2. The machine of Caiml, wherein the storage reel is novable on the
transport carriage to exert a tensile force on the sheet of synthetic resin
as it iswogaged7tsy the applicator roller. 3. The machi meTafS2@has4ms
further including a notor noving the transport carriage with respect to the
mounting frame circunferentially about the pipe joint 4. The machi ne of
Claiml, wherein the notor noves the transport carriage wWth respect .to the
m)untln frane.cir tially for ural vqutlons about e
o pe. 101 EGRiE sy | ghiebh o ee? Bl Fajereblestt wh Sedmact ABrdy bhet [
resin to the pipe joint. 5. The nmachine of Clarml further including a
snoot hi nytansilg %}rroee@ébtﬂlﬁrshﬁﬂﬂﬁﬁ@é@ﬁéﬁe%lh@‘eﬁIﬁﬁﬂgémb}’eﬂmémﬂl@wﬂ‘aﬂ@er it noves
past the heater. 6. . The machine of Claiml, wherein the heater conprises
an infrared heater. WD 2011/137161PCT/ USZOll/ 034105 7. A nethod of

appl yi3ngha npcbinecifiGlaint batithe indudingiapeotooimevingehewenspwe| cdethge rvdthstesgest of
coated sections of pipe for a pipeline with a sheet "of synthetic resin from
a stor age theelouatn@frhhaospanferadinlly aest faeusipedian the pi peline, the nethod
conprising the steps of: unreeling the sheet of synthetic resin fromthe
storage reel;

4, The machine of Claim 1, wherein the motor moves the transport carriage with respect to the
mounting frame circumferentially for a plurality of revolutions about the pipe joint for

application of successive layers of the sheet of synthetic resin to the pipe joint.

5. The machine of Claim 1, further including a smoothing roller exerting forces on sheet of

synthetic resi after it moves past the heater.

6. . The machine of Claim 1, wherein the heater comprises an infrared heater.
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appl ying the sheet of synthetic resin to the pipe joint; heating the sheet
of synthetic resin after its application to the pipe joint fromthe storage

reel ; WO 2appi3yiemg pressure to the heated sheet of symrChasSe@ioaadh as it
engages the pipe joint to fuse the synthetic resin on the ,pipe joint into
a unitary coating; rotating the transport carriage about the pipe

joint to cylindrically apply successive |ayers of the sheet of synthetic
resin to the pipe joint. WD 2011/137161PCT/US2011/ 034105 8. The net hod of
Claim?7, further including the step of : applying tensile forces to the
sheet of synthetic resin as it is being applied to the pipe

7. A method of applying a protective coating to a pipe joint between welded end stubs of coated
sections of pipe for a pipeline with a sheet of synthetic resin from a storage reel on a transport

carriage mounted on the pipeline, the method comprising the steps of:
unreeling the sheet of synthetic resin from the storage reel;
applying the sheet of synthetic resin to the pipe joint;

heating the sheet of synthetic resin after its application to the pipe joint from the storage

reel;

applying pressure to the heated sheet of synthetic resin as it engages the pipe joint to fuse

the synthetic resin on the pipe joint into a unitary coating;

rotating the transport carriage about the pipe joint to cylindrically apply successive layers

of the sheet of synthetic resin to the pipe joint.
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joint. 9. The nethod of Caim7, further including the step of : snoothing
the heated sheet of synthetic resin after it is applied to the pipe joint.
10. The mwohod/wf16Cl ai m 7. wherein the step of heating ecwpse&es3appl yi ng
infrared heat.

8. The method of Claim 7, further including the step of :

applying tensile forces to the sheet of synthetic resin as it is being applied to the pipe

joint.
9. The method of Claim 7, further including the step of :
smoothing the heated sheet of synthetic resin after it is applied to the pipe joint.

10. The method of Claim 7. wherein the step of heating comprises applying infrared heat.
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