PATENT SPECI FI CATI ON (11) 1508 852 (21) Application No. 27156/ 75 (22)
Filed 26 June 1975 (44) Conpl ete Specification published 26 April 1978

(19) 55—t NF—C2—C28F+Sr00—t52—tmdex—at—acceptance C/E 13 (54)

SACRI FI CI'AL ANODE FOR CATHODI C PROTECTI ON OF PI PELI NES (71) W, FEDERATED
METALS the curvature of the pipeline. And this was CORPORATI ON, a
Corporation organized especially the situation when casting the and
existing under the laws of . the State of |onger anode segments for use

about the 50 New t of

pi pel i nes. \Wen thfﬁﬁmw mmm&s’rk évas lkggggm
does not ha,y@ 1§ pplicaiién NUrMasese 10906ed B ishmdioPs ates of America, do
hereby to XDr (a5 pempleleSpebifidatioh phtilBhdd 8eAgelig97s8i t i s decl 9(% AFEETS
for which v@p(sqym—p@q_esgggylm Bend end portions and/ or thaf e

be granted 6. p3) I,fa@ga{;}eeptg{cper portions of the segnment i I
nmet hodi by v@ch It dvg 19 be perfornmed, to application of
obt ai ns t ke bHe particularly described in and by the necgs
to con&orm\-tlo and follow ng'statenent:

t he pipeline, and the This invention reI ates to cathodic 3
application required for the protection of plpellnes and ‘nor e
bendi ngmayr esul ti ncracki ngof t heanode = 60 particularly to inprovenents in a
sacrificial- segment. Sonet i(flSAGRIFICIALCANGBE\FAR OATMODICe curved anode -
segments outward by 15 anode of tPMROBFGHONOFRIPELINES acing a

application of prgssuwg, tFElSE’-K@FEDtMETRLQG|th@@r@@&re%ﬁ£ﬂa%eﬁnepma a6d wan of
t he pi peline, WORHOR Dﬂweﬁmpbﬂatlmasr aizzé caspecially eims situgtiou whert mseng dle

closely fit ab e}:mg ftyeﬁﬁa 4engard§% spswnerf jyge ¢
and this pregs B S Bttt 1 - pipglings ‘é\:mé‘ % on of
t he anode seg mm;os gteggpAmma, lﬁfebsia&blcﬂﬁespﬁ?icﬁ hitof @he PiPEinSAC ksi T
anode netal of dEﬂarartHe aivslmom furmhm g dp&ubstteamar)altbybmﬂ néndi ze‘tlfmsaemd[nrl nsg of
the anode Segmﬁ% etgr?@t rmed t plé%?l%? otEf ressugmi %

installati onloa L&arﬁ E‘P m and by th cé%£ ?cQ o%ﬁlaf)' n'dC' al
anode netal mayolRwi@Seatdnien

odi ¢ core madka ly7gl St - tﬁ«y pipetine, Cald ¢l vani c
anode of the angde,mthﬁ,h iéatgmgdgﬁﬂom@tk%wsvmeamé Mseﬁlmedefﬁbrdm ng a

pi peline for spacteictioni af pipetigesrmnadl moCons Rj Ac é
prote&ion of hrélc P mp,rovquegts;q:g?i waaé tig ‘,ﬁfﬁ] Esn fba;yh di ¢

known § n t het3p yg" ai mpphcmenrrﬁt al'esitme ttbeolﬁhmcttreol yte
due trar t he Un| h",ét a:'hﬁﬁl

gvsneﬂvaétsre teelesely fibpbayt theks in

t he aﬁ’bde net alsu stahﬁally?ﬁ:nrﬁiexzssi;mrﬁm exﬁtthQ? s -ﬁdﬂﬁgl&ﬁs ypplic lic Mgﬁy 65
@r@

expends itsg S%&“?SF‘P'@? °1H’|§ & canigge S kAR ;ﬂtaln{,&| etal of

sati sf act or r?;% f.lon B hoL At A m""'-'n tthe seamem ns lhdes’ﬁ@ble lfcarshd tteasoma

certain respectit&tallanﬁ aboahe pip el . resul T arffan@f FTP 1\% ?{f
nhl 83

14l
such seni - cyl i nd§dgaky SRETEN &aﬂvﬁnfmﬂuesaﬁﬁ el anbdcs

have been tendgg@éntsOfopeemtitecinh St piptiad fbdr | sagifichrl ﬂibtidﬂélal Uoﬁs ently, after
af or enent i or2éd cgthedie motbctlm o,fotﬂel pigelink. arhe inwdliatiornandeexposist phthe ofathotlie

sem ~cyl i ndr i ¢ ,,.:émeeg%gg%g 4;;&*:?1%:(3@%5 c,aamtahrs@eﬁéﬁwfngﬁ ﬂ;’g“’d%

promoting cr ackiciGuAlps % Shgenlsl R
and this was mgnsestgmemﬁlgtve adlislyl s;uifkworgaseetw tb Hprothe thé)lﬁglel‘metal Wittethe

publ i cati on 300'{?5 Mh@eﬁb@gg( 1Smed¥aW§e§qQ§ Il’F 1l¢f vmmhg afe

ot 11 ged Submib e AT, el By G g
di amgf! e . pi pel |c9ﬁﬁigc?)-?hﬂe i@ &éSiithlfn ﬁ%n rs'eEﬂ s for
desi ddrat umi s segmqmtsoundeahtoheo cfmcmd dmmde pr@naingi cngpkmmj thReéntm offy the

Conpagyt: 40 35s egﬁ, ‘E‘Hh“d" dthis wini R 'E! % der a Vet al s
orvTsFon, ot clEiesaele il et (TRl SR B
di scl oses a saith thellage;aﬁ QR teR SR sy 'Ilhbp edérated 1e§t Am®

segnent is \/\hdpsadqnatumgstamme Ee Smdmectah R@Onﬁntg beompatsnl | ed
so that the Purtamenscithat ’Va{}’é‘h f.‘fﬂcf' flggeg ‘%"eﬁ%@%{s?éi 'éﬁh%w? t he
UTH CO 1S¢C OSCS

a pl‘O 1ma S (<] curva sa y
will fit closel dé%e t;st ég{ tgo
st eel bands. Thebéﬁlstag&lrbertbdt l;em ed d:gﬁgntsVld‘ohMe yoglempmh t&:lédiesdﬁ'ﬂwjeor
axis of the corkfi OSFIM bfalhé'de I%ts »a dppdes dging rvsified Jo hbanés; time
par el to Shsabriing Eééiﬁi“@? e Bl et
appr oxi mat i ng Q QQduPatBe! @ E dn@sf‘e portlo of the 95
1, 508, 852 . ' anode wvihich are the side edges of the herein with

reference to the length of the - nol d
cavity means the |ength. of that Fe #T$%re'g?q DngﬁEa?En%FEEQHSEE% anode
the nold cavity which fornms a portion of an segnents have been heated and
then bent imaginary circle with is the closest to the'5° in the heated
condition to fit the segnent center of such circle. 45



about the shaft housing of a marine In accordance with the invention
there is propeller. The anode segnents were provided a sacrificial anode
for cathodic welded to non-anadic housing structural protection of a
pipel i ne conprising an nenbers and were not connected to one even-nunbered
pIuraIity in the range of 4 10 another about the housing. The prdblemis

t 08\ ar cuat e- shaped -anode segnents of 50 that when the anode segnents are

of nc or sacrificial anode netal adapted.to be zinc base alloy the °
segpenks tend.to crack connected;5ehgfiat a corrosibl€ nmetallic during the
bending. ahnodAhEALart WOSLR dNES oPRCTHER DR Hefdiere T B bRuENe Tange of

due to thaoddittle nature of "the zineold&vitn@mbas tiedength oftdtas: of N
pe- enbraHFw farg nohramlateeslm eh edoden ¢ ’dfem'd hwblc£§w S& ‘ybonqﬁg Mlshl p
ol4s

t her et, fﬁﬁﬁf; E@gf %‘ng a ;“’9;%,,‘;“' 5 Eesh Pt ed about
the segnpg IshigTt Péf- ﬁlac t 0 SvestioR thete Hﬁr I ne :
pr opel | erprogdiai.n Thei zpﬂtldb Nnee ﬁaEntpl peredlpmmteéra samnﬁdm anadry for cathddic t 4ve segrrent s

wer e not e‘@twat“@dled@‘ﬂtﬂe s o;é pogeq Uﬁt‘be mfgﬂ o %ﬁ ggs_\‘tor at
anot h% &Eﬁ . The, oble is tom [ﬁ‘gu%ﬁ g& §ég%1 & | 9 the
range of that Qnthea ﬂ”a?areoi‘ﬁ o' isaghfican " el &d telin&héb‘é to

i nches, &mrhashealbe gmeritsouemato ddtkarcennesed h‘ml-IEI zn qorroa lbrmatdllxs'ense to mean

pi pel i ne i@fﬁh% P@P“‘—Ptﬁe atIﬂlf&n ° ?e?) ‘thet‘l’r%geaﬂfode segnent
&s

. -embracin

Vil th gs d'fzoab Sats 42, ] §a: ﬁtﬂﬁ oriidadsLgse of the

cat hodi C uzex east &Etoﬁ)r@h Jite® aut fieP Segh g nrhnb ségaiea® foehal of the

anode segshénhqusmdf emaripd pdpelienigein tpipelite megen ép the mngeofa?ﬁode

br eaki ng B TSR Doty epted tor pepi %ﬁ t° f%%}f %““f ﬁsﬂi‘gg i ne of pi pe
nothe e .

di ameb@r T ime 9“fr dt “fﬂsberé en sd%'s WBIRE scgmeRefgrangm of 40

i nches t arSdsed errésin 2biohd @dih prelind hranheramsedmer ein anode

segnent lﬂgsfrfn caamdeaameohenthoor @Hﬁ'eﬂt f‘ el i ne pipe
net al cor}'\’ﬁJ gj f %ﬁ? Z§ '3%1%% ﬁﬁo 21‘ ;terg'f}, (j e coati ng
t her egy erbreakﬁ@"%ﬂﬁ an@@J r% d}g b tﬁd’n& f¥r 3\bib inB oB pe diameteiinl a6t ed Wi

t he di ansirdragménts.[Ehe tehnes ‘gripeddiameén| tex ¢ of 80 inghesttd dnsnomés, el 70

negati ve aBEo %Trtbw g o hereiat ea“°éQ)r5%“t9)% SABPRRLE flo site end
cones o B T o e TR e

anode 36 e g EddhasteA Wltﬁl&héﬂﬁh ereacthee eaﬁod&hetaexmpmf porhensrogtmdamt ed to be
di rect |y negativec bueyagey-predingf comaetnt ¢ocoexteandingrogoepppsitg end pdges Qfoget her &n

. pi pe-embridker A rrtbz BIPRORTSYi sy wtert elfitn %ﬁﬁgﬁ‘@‘é‘gﬁu@'ﬁ?cﬁﬁk ngt hs" used
at | east sgﬂfcel Gt a @o%ﬂv@goag ﬁh&?‘ pip pect totthe
ar cua® aeadearc aamgth obr tdie m@the” a eaa&istame lat o&agmmtheor?ssegrreﬁt S
means t heweteim th repect o \they caatmmdmmndf ef 1her¢gterﬁn wa%%??ﬂ prg@ientengt hs of

the afcuﬁ%!ﬁg rﬁﬁ: cg‘gigg eielﬁfﬁ?%' WRnisto 2 the B, TBXI mum

segments g el iAHE be El‘yphﬁEMengﬁf 6f @ cghesibagode segment
bei ng 480 of tie ségneent Aferenh “ar'EﬂEﬂgﬁhélumd adeterininied bin' thmemhla det erm ned 0y the
formul a: 80 Maxi mum-arc length of anode segment= [err] -wherein D

is the diameter of tMgiRkRatd BRsth Bf addde sdshrRe 0T 3@ inches to 36 inches and
6 or inches. and n is the total nunber. of anoden 8 anode segments for a

. pi pel i ne of ese mantsmthe assenb ianeter in the

range of “ﬂ'ql r of the pipefipe \{‘éhﬁ"&‘nﬁ é‘g Bndaﬁ%’acrlflm al
i nches. sztg:men%: mntlllse tassc:r%%?ynum.ber ° 6@3 ﬁ'ﬁeté-nnagrﬁi g'ﬁ px 5 m%;tﬂlo)&corrpr ising a
The migsi nunheahfenh&ngﬁdlreﬁies&&esa%ﬁﬁuat einchear r odi bl e meta lic pipel i0se havi ng
a shaped a%r mgsse:dﬂy demsma\aen i msrsmm;arﬁelp@thtofrthq muatange of 29 t
72 i nchesgrll HS'"Le raglp pdde; %‘%? s STl sdf Tn%@é‘é@ bn an 4

el ectrol ose§ 3h CanPLIR Tdnﬁ@ saﬁla 1p fhed rum@, o deSiEbdak Cleh | ong ag¢ 90
havi ngposetauingdsetclnewea Yarghbou [pipe- tthe alccleh ﬂhesdoe's enﬁedemeem the .&_10

enbr aci n% gcaﬂlfd ‘WE%'& éflcaﬁ %{crl?qu"éﬁ flned BT PIFi Tergth %38 num ar c

nfion,
length a ! ln‘?iﬁi g ﬁéoﬁhﬁ'&%ﬁ% §iee di scl osed.
plural it Ka&ific @.dﬁeaﬁd r&dbraegs.fe N lhord it & AR ltmbeddel Withinl NVent i on,
one Ssa@r ifén mpxpdlmanbplpe er id tieirouhe Stb mmdesrnetdrofrmplerahvtqﬂarmteeﬂSar e

enbedded gﬁﬂ?mgﬁg 6m s, ag@ fgmsatso fShﬁ? gé;fﬁgﬂr ﬁaltaﬁederraﬁge t he anode
sl of Wegﬁaw &; ORI e R e 05"
segnents fo dihrfeter in HikG I Cdaalk an’:bﬂ@ deanaBd ﬁbtlcanTI'hﬁ:o[ﬁirml i ne of pipe
di amet@®r df mOtthhesacn inchés, dmraﬁed@ese@rq omcor¢siwhighearg lof metabeathodieod s of 30

i nches téeensnfsﬁehaeepe'ee ghejprdigmgiititt s'o e g SN BEG e PEffioRshe segment s
of for a pipeline of pipe dianeter in the range each anode or anhode
section. The“cormon 100 of 40 inches to 72 inches, 4 or 6 anode core or
cores which are of netal cathodic 120 segnents for a pi pel i ne of pipe

dianeter in to the anode netal, have énd portions 3
1 508 852 ' 3 extend| ng from end edges of

o o e I L ) A L o o o e




fracturing of the anode segnents curing predeterm ned maxi num arc |ength
in installation of the anode Th| S enbodl nent accordance W th the

i nvent i eA—EA i ; S At i .

whi ch are of rret al cat hod| cto 75 en‘oedded Wlthl n a pl urallty of the anode
the anode netal, e.g., steel, and which segnents facilitates installation

of the ordi nari | y have been pr.eheated are anode about the pipeline for t
reason previ %usl y p05| tioned and sec

wel ded bet ween—=s G- ty—i—-—-he—epPda _
anode segnents; tendi efrnmrﬁyéredé Pfthﬁéeﬂfﬁﬂ“ﬁ ‘P‘ﬂda 4 feqd ‘P PB’@#‘& }hF
80 of | ornts Lbato ngotmmﬁama o Genphanainea e P
core or materiall§ éns anode together with wh(kﬁﬁﬁ&dﬁ:ﬁﬂly&ﬁﬂiﬂﬁtedamd"lwh €in
proper positiod Ia?lljalcénttahﬁﬂek aetnedmgmmtaeadboarabodlmvm is pfthe sltaheamodflwgggﬁ y 70
ng

by theirzend port%' ige | iBnpiprrembrasing: relafionsiipco cegpondiied %}ha%“f rouBers
Chroush 1 G| UEAG STNE A AR S < it Wl g
excess of the ﬂﬂﬂlaﬁ@n et eafodé MEhisreRdbddi by with5the niavénsibs. Ohe or

out er ci gcunf dPeniwagingithe bage Ot‘I<tere$r91>!tzlmhlaFQ/B;%J m@al mawhlPhalteWé l%ﬁﬁv}gg’of”

pi pel i ne. The rea%‘%ﬂ?drﬁs Vi Hl'galglﬁgf;?gﬁng }a@ @elr ciﬁgla fng
allowed facilitat (;Iﬁ the fpeﬁ}e rédMinl {he
mel ti ng point, V\hjoﬁlts do&tophzﬁe tbe \{(Bldbﬂ|bbﬂléen Mhenndjcheav tyewgh theoippOslite end pm'tlons

uredsdsQ;ﬁ he jOI nts do nothave to bga

exanpl e 419. 4[16r rz}@cemtranpd*ﬂeses'asré&@fld 80
cores is material ‘Pété %"@ gg 3} e 18 8o PHE%" t“b s’éﬁfg I &'c“lfr m‘ﬂﬁ,} n’&l §g§?;§‘,’;
greater than one~fig SANib AR criBliidlent, THE SR IkbId | @AnyABY eifibna| porfisHsi NG
ci rcunference of khghpf qhelcomaon bonmycdires ofhlmn tehdheg tt!admh tlghtrﬁitmg omesm
enbedded d.ff.%@ultnosiosqs henat imeksesy med by 85

0si Rel T

Id }T l ﬁt id
extendi ng from op “{ f Etiﬂé‘égrt.ﬂ th o Tt éFﬁ atﬂén@‘? QE?e‘é Zrm;f.n %63 beti afiowed
thereof is separafy f o9 abBRARS S ab Yodl @0 betowd its hneluoppﬂou, wmctetsd
portions cavi 2'tsy pipe or plpelme When the length of tBE dbr ;txh@pllesd k- @dhﬁd

1a.

outwardly to | 1oy %C‘m’é‘fi‘eﬁ"éﬁ?'(&' énéts“taﬁé t%’hodr%’tg@%et i leg%.gg!d %E&g&g
pOSI tioning the aa fer f't#é t%fl}ﬁ iy Ha BRCRA& a1
pi peline or i nwar @ffeuk Qo Qjobi&orﬁtheairibuahﬂoﬁ haped h&m and) ¥eteiiding &nol éppesite
close fit about theelplle @Irl m,talla,t\n@l phet mayy be orendp thereof isnseprrated drgm yhe mold

erbedded 4 359 b@ g EAE PRSI AP et 0 0 S

anode neffal and 1 89 doiph® 8pacEdApaRN
to all of the ano uﬁmﬁilﬁleﬁfr mhfrd lyetorgvesa netrajateesheﬂtdmoee eegments;‘ and the

desired, sect | on010§¢hé1 hWodhd pipglindieped dhor e¢° s F?T@e‘?t@ Y aﬂg 160
common cdre or? ?EEF ueé?g foﬁt‘i@ﬂ’of%ﬁﬁu,f’%t B ?‘ ks a%ﬁdgﬁ of the
materially greatefe ﬁ‘et ayt Edekipsd, t i sedt etho®| § Esa‘hbieYOfWCt

40 half the Out ‘ehoweverg tlwﬂﬁlgﬂu’uf ¢he@bmtnioe. core arr slesm"beda Ieyceshdral tienchepbrcotieqger of

the core or aycbe 'I“FFG ¢eer|t N\ f°°f on (')‘t’.[fﬁpcy“ﬁ’dl 8
tromane ena of i T & :Eéf{té’ oy e g RO
and a relatively egarn@fe‘slcemr get etoCthm erdiﬁCyeaﬁHat' ivelg tpoﬂfontolﬂ&le

pi pe or " core or ciomugdgerpn cotorddcrqa tpeoopp@sn Qreompettnua'egfrpmttheo no

| f one does no Ift°ﬂ‘ed mftf %:% wf c Elﬂ 110
having to bendﬁ? hpjphé:wmé 11“ gesrjmqtgom 1 S hﬁ[}t lﬂlgjt Igg;t,ll al c
nmetal core 110 neséres)oely aJsmggtmeotvotﬂdnhaxeodbtm fem ehormold)rcamor, wteemddd

therewithin is sefmmad ed ¢ ‘{j onl.y a,si ngl e gfetfntil fwol[ﬁ'ﬁ“h‘&v oRg repainingom
d

d
the nol d cavi %o 8 # at Pl or sﬁ’ié’é‘ &?é:s.‘r’éd“é“iiés and again 115
protrudi ﬁg rel a‘ﬂ?gml’nﬁﬂﬁd HiaB@rihg) rl§96§itidh9dmthel 61d @ity prior
portion “of the coamoderseg:ocres dusnmﬂmedmstallaﬁﬁn rtelﬁte thd neitbadiode mttal intg such
mini mize of shi f geastd| pipelife E\S‘s ﬂ‘° t)é‘;fer‘flg aﬁi‘gﬁ‘n%ng‘aﬁﬂﬁt t ‘15‘:r o ‘itg{'j’
m ni m e 1 actuei B EAE TR ARGl i i WA
anode segnents dugégdd Isho nadlt| ekderd the fteﬁdvd}gshbh&nmbmeﬂ ofittederenat al
into such about thedptppmhqdrpememmadmmmm iexmh ofcor«he:rotodmgtf tonpqsttee deft |
solidified anode 3 ! atselpe Fdﬁf ’Eﬂ‘i g'f - ed1 old i@gﬁ
its core or corgspyg §éﬁ fal rﬁ;@ mot@e i AR T
fromone end of t hrtal@led zmavmi esn&m luam mbmn,odrdleaa-dyee,\dbdxdge
rel atively short eﬁ?‘é Fll semnf“ ﬁqﬁﬂ%ﬂ H%E 3,(?, ﬂ‘gf@ ggnfg%‘; %la?l“@efp?
arc length cores t th
di scl osed hereigs. zinc mﬁﬁnh aYum odaaeﬁkﬁl thetaabdd sﬁgﬂ&wwuh the 130

ar cuat e- shaped anode segnents may then fed |nto the nol d cavity after

whi ch 60 be prepared by nelting the sacrificial anode the nelt in the nold
cavity is cooled to 125 netal, e.g., zinc, magnesium alum num or bel ow
its nmelting point, ordinarily by being conventional sacrificial alloys
based on one permtted to cool to belowits nelting point, of these netals
such as nagne5|un1based ‘to SO|IdIfy the nolten anode netal If onIy aIon

T ] o o - e o - ~ -



I edi atel y above is repeated one or nore Fig. 10 is a transverse
sectron through the 70 trnes to provrde the nunber of anode anode in

errbodl ment of the I nvention; course the core or cores utili zed has: to be
Fig. 11 is a transverse section through the 10 of sufficient length to
ageommodate the anode in accordance with still another nunber of anode
sgonts to be cast enbodi nent of the invention with one 75 thereon.
andtle_segnent shown in sectian; 1,508,852 natively t he anode sect i4on can be
Fig. chnmwcdw NGRS settseadbmoth hr Piggh isa lmﬁmraE@bcbyn tiqighyi g, a :

pl ur alframyt rnoiﬁﬂadsv angno mggwm&e&bl yth¢ ancdle seameanand itsi qore efrfde.Her (5, with the

rurber SEATIT LA Sl et e wTh one'the

nun’s)erth@ hlfﬁﬁlg)ﬂﬂ I'n section;
80 themmedldmysabotenonpeaﬁfdeoneomm COFig,. 1ixis a trarfsvegse sécﬁonshnaxgh thenswer se gection

t hrou rweéomegroatde the, ayy Ffo ramd o@rO@FoWe@ dapee witlhtanethefodi fi cation of
e anfRE Rss it &8@5 b TAL e e
Fi g0 Tof swfficiRnORAgtAng J & WH nc€ Nwit Bal%&h@l-' I.S '
segrrentunlbhlowﬁ anndesecgmeots tor be ocast| IemHmdlmml obf ghw iitiveetion letb ml t BN rret Y

Fi g. thergen. 5 transverse section t gﬁﬁms%‘"‘}@*ﬁ ed to belowits

ol oalte e dinddhtnambthory Dy bei ng
~al '1@‘“’% L{ghed;t’ég&” &ﬁlp gqlt g@ a‘& %t‘sztﬁgé;%xh%mmmmﬂt on With its
U1 Nie. ROMBYEr ds & nedanadoebememrsboxanmobectme ment sh&wn in
sect i dhe afiggle ase;mtm he |cemmhenoneearove lh 5 s, ﬁc 1on ?F;:f;‘dﬂF?ﬁh 15 is a
| ongi tcaq'ﬁrraq “‘§ ‘PFGHytP sildqned in 3 ream TeiES f(ﬁng&w ties. In this
i g 15 E2Y olte,r‘,’ e‘o’:j:pzf;alnll;’fesdQ egh iﬁtrslitﬁtm Meeaiobpdl ment for. preparing the

Fig. J.ﬁolan e ntcmpcaptianme emu gx gisse nss'ereftqeetm thropgh apet88) core or
rther

cor es is thengeoleh tp btlswcto yeﬁ}(&(‘:‘ﬁfg‘iﬁ"gg@ fosite end

portl ing allgw °P'ﬁ°§’°'8wl et QRdWOm ska@tern: on 30 spaced
apayst sg%]agé“sg;ﬁ”%? 1 “gﬁ'ﬁt gﬁdﬁ,ﬁnl ng Flgt 15 a %gih?dnﬂﬂ sdetign tak@y oopeni ngs f or med
I n. the:om:dr(dsresfromthemoldcavntiés din thik8 il 19 f Iga 5V ew hOWI 40 t#e 95 anode
and i tae imentfor preparing theang ?.}H SN F:Q 5t e preparation

Fl 9 e Y "? 85 T $9heSt hrmﬁnkh%mﬁﬁmﬂsa‘cﬁén (akoﬁhmr ng the anode
|§§;s:ed aéd}o? |d|s\|%|?§g og %% m 1 line alﬁ—ddd'ftFrgoh%tl the nmo] d cavr ty or

cavr t iopenimgs dorafed an thenbaids. rrent o thég ﬁn%éit TPk cot‘;ﬁmtfgﬁg g theof¥ i guration
and shap:eaIanbbﬂnmarts eannpi-epammle sw QMM sP&ioh 1, gﬁﬂr,e,n 'section.. 100
to thagpl her th‘d’é%ths Si r eddelinl aecfordancé/\Mltlh ireﬁdaditocmae to Figs. 1
andis4, coafi 10 fna s Ui %ngréer edem Mﬂyrnqﬁr'@el'é VQ@CE}Y"ed about

f erf ols thaebeth eﬂtoﬁés Brest deﬁreﬂla n@_‘° ERGT A oG - @ rosive The
i nventthomrmetermined depsimminh act \hngth 4135 femtl;ﬁ a‘ﬁgﬁ acoal tar
ename|Prevagysly diselopediiesin o ¢ he acconp@etwemgvmb"aawmgmus amx-cdrh»eweover i ncl udes
ar cuat. eTgﬁa gtl@r wilDhe\geiseriped with  coating. 17 for example of coal tar enamel St antially

ar Pat'slempspiod fsaeca?fgwxmq aineseing, therqoxery gglggfg%ggsgg gﬁ%,:g,f@@’ ough the
sacri fi Figal isANAMNEVer® kétkion ASougROW bdldri 1dﬂ an ﬁ igresent invention
taken abdmef the preseat mvaitidn tker dengantee asegnfatrhe snoﬂe segmehﬂses imthe 1-1 of Fig. 4

dine gl mdggl?négﬁ%me anodp EREMTRINt eleboz Eg B, ﬂI s 45 shown
ecsg.‘%%lhz is a transverse section through the ﬁﬁgel? Eldﬁé;t lt. In size,
shape eFirg.ac2otdanae t WARSatDtBEr S BGh | sORi-¢ ﬁd}u:ghleh #§iB. E&thCanoté UCt ure and
each amrd;jooﬁneghgfsthter lhmcgm vatrhode‘- i mae;éo%%dmxiw (1 holdplit?nhetecg t han
hRRBMER} P nod o RS FE, vvrth one

Secfery o EashEi o e BRC” el Rl S ars Y
body 19Fpf 4aiya sa:rsﬁeahwa visag raarimuy ahnoaa@@meam also Erchdes’*corcsbaazm ew t aken on
| i ne 3bl'Qk°tlJf aW'aY sho“mgtdlle a de °f enc°f hle‘sllha toeth ﬂomtab93115 1, ¥

al I#ysP} Pﬁ ‘%‘:}s % l]mg" B oRssti ve view,
par 0 ang?‘ Hﬁﬁt QQ 180 | ﬂﬁnﬁhﬁiﬁ%m@@ﬂtﬁ‘e e away, show ng
t he anodfe. bis atviesy takn‘noalmeﬁ-a-ls of:Erghodomoﬁ gl toheo:armdeo rand alhe mejoy. , present

i nvent? ‘an instal | edl op_a %tﬁg ne, porippal thlSTWébﬁia & nc iﬂa rt he cores: or
corg, e i gl el Bl sl el R 06 o ol ane

- whi ch T Figh@is ey pbrénmapbﬂﬁuﬁmuexpr rﬂenscmtwgm tIEOB6TE Baf; t he 'maj or
axi s ofwayhbropgipen ahbde sergmemtnmdr it epténegt fromitke epposiewniodfergment | i ne 5-5 of

I)

Fig. r@)apnc(gor“gt Anophery né,s inty with the core bar end

portio %@F"‘teﬁf% the fryeRgN: | concenP? l(‘E'éic’l F%Jag 4% Rjoiegingsfrom e o ¢ udi nal
section taken on substantially concentrically enbedded 60 Iline 6-6 of
Fig. 9; entirely within anode segnent 18, and the 125

Fig. 7is atop plan view partially broken end portions 42 and 43 of the
core bar away through an anode segnent and its project fromthe opposite
ends of segment core. |n accor dance wrth anot her 18 for formng joints

I Y L Y



offset laterally for receiving in overlapping enbedded within the anode
netal, and end 5 rel ati onship the non-offset end portion 42 sections 25,
mhlm of the imrediately
protrude from opposite ends of the anode. adjacent anode segment. The /-
over | appi ng Anot her nodification of the core bar is core bar end port,if

42 and-43 are welded ‘shown in Figs. 6 and 9 wherein the together to f@
joint elements 44 WhICh |nterned| atelﬁgq‘;gi on 27 of the core bar of 19
connect ane- oc\., LN=E Lm\, cu '. STU III:II‘L a{ 711 LIne

e

opposite end ° s‘ g! ! ?Fy f" tHE Bﬁé’é‘ g ‘:.“233%% 29 of
such cor &bar ﬁ&aﬁ%‘béyf ﬁﬁd’ﬁb rxtr‘{e 18k 5 OfEdata i ALD SUC6ar024 ohéne SHIQBEY 23601 CKer .
I nt er nedi at e of&erclhucanyﬂo?re&wiﬁg an@rlaﬁbm |¢Jﬂaeﬁﬁedmthm%%®de mtal aydacnd57 of

enbedded wht hiejutipn lpath e%‘awgth ar " ﬁpa @ 17
on secti ons JgEEaD rﬂ“ Egg e ,r,%%“,fgrém%? e o
OH&reﬁ& mf erzanpm ﬁ\ F6!l 160nd2 9 WherdlnSohe 8

anode 15. Iah
| ayers 57 c tobahapplfomd Jdml dldi nplqéewlmﬂt emtermematomnort h‘aof thheowbdeof end -

sect kons 29 'e‘%&‘% E‘%%h Fﬁé’thc ¢ Ef};] wWB Il a
thicker et <SR IED rmgr@ eﬁéﬁ@é mt&.aar QUL serve
to facilitatejy g, M, ¥ is ed i) 14 8f PérseddEy Gt Qe 53&0661 n69erﬁlecured

to the protrecmoinrg aynda osrdmomvscaafmg:trrcm bs;ptsonsfw Pmumfromnwwmdonf of the

core bar df bﬁﬁcék’?ﬂ sidﬁé‘fa gngrete| the anedea Hiprmedialg fedtion 27 iy s‘he?‘al of
pi pe 16 by THALTE 2SR WP et A A R

Mar k) wel di ngpipé anartaz tores. elec&f&ﬂbdg {eh@ tonTaeilitate foinihg) By aweldiey o
Al t er nat i veI ythwh’e, hycanpseﬁ%@ndl ctsetttanhe berotrgdawrré o Poe o qorﬁebalf%ﬂfg'@r

di aneter A& dﬁ‘é BPPACTATofS Sements t af? pll pe
31 of a pi pel?ﬂ,{% ngy%wm%ﬁ%’% 23 n%%ﬁﬁp}:: ntlgn“tﬂeeﬁmége dth

S

cont i nuous anAlterﬁarvEl@sth‘éecoﬁ tuweﬁo i ﬁrgacexdmasafehoﬁpncr ete

| ayers, t hermh@rto thermnqmg)se lﬁfSt laugrmféhes haptel pine ffhem“ & rpeding |hayn£ hae ‘%mdes
about the i p 3 ‘“é‘élj%ré ’13’58

Poct et o by et FIAGRC B ?%ma e

anode pipe asamli a@tm gmﬁmﬁrgltaé esacn&egmbd &k Badon ahdde one

pi ece body of pi E) asf iSFl wé ir effliltpb'l h VFn wsmhnto":énm eﬁdldanl}e lechodf Pf:l al
anode met &

compPi sing t dSEh’éC arélgl oS c&%g comgfiar B’gﬂs%e :ﬁg) %ara Eo;i a?%r SI

t he subst ant opploigg ¢ aftlmancdymgrbmtsm% ﬂi‘owﬁtme ig. opp‘asumgm&ﬂﬂl& @id t he

anode segngnt &s ﬁl Wncqnﬁ"eP he. GP““PFPe tﬂﬂloeng&gfp ad ﬁf@al‘@ ﬁb% afq | I ed
! E‘E%
36 ilefof; At

. e pro
wi t h™concr a"é’ﬁ m& ?‘ lfj oﬁﬁ“ﬁﬁ'

is rl
entirely wtheg, aliddy axﬂdip:t Mmal lalrmrmt avﬂn 0317 f‘::(chtthg |ﬂrop1e O\phmtet bm!s efach

provi des desi p;
anode se tC%r% %y qRjied Whene jegmeats ebrfer g Jpwta
oater, SR RERE E'araéﬁ% R T BT i B g

water, |ake obudyhntgland a&ﬁn&rapp@fé fidhdis nbOMatd? R BOgbit Qe& ﬂﬁﬁﬁﬁga | ayers
57 may be oni dqsedi Waren20, she tmh@snEis 3 and fmlamo ipj tbc norsoffwttehd Adrtion BB pi pe

is to be i a “d‘
5 o be e AT T ol ol ﬁtﬁ ¢ Kned aérs;vzﬁ'aé'%fb%rﬁ@ach

core bar 35 |dmeoédfse1kndndn)ymay mna@bha tkd i @getherlto FbAY jdiMmeldntenBAY whiai er al |y

for receivi nggqnﬁnmvﬂb‘? e(ﬂ'ésﬁsebq at“f rggg@gzsﬁmgeah%gwm%ﬁﬁn;w 3533 and
rel ati onshigp - b Ttycres
21 extending b T fﬁé%ﬁ'&l A g rwrir&ﬂ’lﬂ u 1r stm%otthbxe gg

and communi catpengxrosr,ee gadjtamnspmde@ase afﬁlﬂidlméﬁheftbvhllv hganodd & si de of

t he bar vm t h 5“5 E?&Eei“h(‘)ég ﬁxg\n E; eﬁ)@b?“ltg 50“37'1%(?1 Toofed wel ded
t her of VAL 1ok POl BT il fﬁaﬁmg?gr %m% 3%
whi ch contl nusu& ¥, tf g, x&a@m & thr orroﬁ@d’l%ﬁmg'i RO R

anode segnent bar3er the msrplose dmtoh@lr iamly 2&:mpris¢s|8rar¢uhe-shapodl er sub

cl osel y about 23%e &)s

s EgREmIhapath segmens lrt ures
21, core, G@Wht}zrme n&%c'v\%?d RE? eﬂéﬁ%& a%%fl&lml feél iictal ’%8@ |r2ed

have nore- amtdrwémate sotitibm 24e Gﬁlﬂﬂi\,ﬂﬁlt Fingtal, ldad 4 laozst balr 50a6f0§t I The

apertures, ifices jgr @pe c2§dpla ctby éhﬁ)odtmmlatofanct joi partiod Flogf corhe anode
46 apertures ‘% ﬁéﬁfﬁﬁf“y%@ :Efg %ﬁ: "é’%?ﬂ" %)%znm%‘raf’b rret al

pi pe 47 of g& ﬂH’th@de £ th's Bibe stam > 3
still larger dianeter than the 55 anode Al so core bar 20 can have but one
pi pe of Figs. | and 2 and having continuous 120 aperture, if desired,

extendi ng through the anti-corrosive coating 48 thereover, bar for the

pur pose disclosed imediately conprises 8 arcuate-shaped or substantially
above. Core bar 23, shown in Fig. 7, has an arcuate-shaped segnments 49 of
sacrrfrcr al |nterrred| ate sectlon 24 of expanded steel anode rret aI Anode

e A~ o o ~ N . v o o b o s



ends of segnment 49 for formng joints with of the core bar of anode
segnent 72, and the core bar end portions 52 and 53 non-offset end portion
68 overlaps the projectingfrom the opposite ends of offset end portion
70 of the core bar of 5 inmediately adjacent anode segnents 49. anode
segnenk 72. The overlapping core 70 End portion 53 of each core bar 50 is
of f sefr¢par end portions 67 and 69, 68 and 70 as laterally and end-portion
52 of ¢h core 50 well as 73 and 74 between arcuat e-shaped not offset” -
wher eby™ {ghe offset end portions aﬁgdﬁggegnents 72 are wel ded togegher to

53 can BE OV T L ITe IO OLTSEL
comectendet s LRI R e e T LR St ) e
anode sect ith dfs BEH endep Oinkogket t Gndf Périon (Bsnbveﬂhﬁnﬂfé S

i ndi vi dual paejectings éngme thies Oiﬂosrtgtenldawfn ffstteerdnmeo nfsttteScoaer bart ¢fer eby

§ impedials % o 7 apalﬁ carehr 78 h
conneot o %%ttttgfmt%tﬁ il d@m R o %; ce ine

apart aper tagt eﬁse’é’&here eloffset ¢HLpdriibnsi Nehio abntavzmtvekﬁ

ext endi n tﬂaéqau gqj@ﬁr elt?{_mslsqn@ng}fﬁsm fotml Q57%»IW elgs‘ﬁa ped
anode f ar: 723showr?
in Fig. 11 :ﬁ feﬁ éﬁ&r’gﬂ‘%@ g s ? :‘zd;ggm ak e1' se ereéi(;s’(ﬂ% Bé a solid

one pi ece bo@gth?r? a@ s:atmlc&l uneabxpehm*.l rltte)usi)? xrt I’pune ; rtelmtxemshﬁ:S
Al ovvn in
ﬁn !licua Ode

anode net aISeg'ee S49h2 ace
o um e ég’?é a8 <y

segments 3 no ﬂud& eﬁtl aeaﬂt@t&eardeow pie€¥ 6o m in the
Fig 2 enbonbnﬂmotxsl% mghapénure%{ﬁconcentmosialm abresubat:anmaahdswm),f t he

anode s%g Each %eﬁn fl*r‘elsth n inc cnb th%a eé éPeEfe\Q syre _
wi thin nép h ,ﬁmq d% A5 wi th

t he end pOI’dflt]Wh‘.ix 1ﬂﬂ: ermx&e oeny teimbedded nnte vmrne bars
proj ecti ng lDremtbpdltﬂmi man ﬁfwdemmwbmh:lﬂ eenfrgdwegmhe? “tltbthnendmrzens opposite

ends of zgf e%’erm?@arc A g’%g?’ nﬁﬁ’?“ i S ?;o i O ¢ Za' tﬂ§°§§$¥p E gmg

cool i ng oh REa 5t Oolmbie e batbrecast i ng

t he segrrentthanxetaDattHr& a a:htcloaqmespaaede@aeapmutemdemndl m ze
fracturing r@hlmltveff@egrea tdl! efebanfgof gwdpsectioniPe section
60 i nst gb %{‘ﬁ‘%‘t}“?ﬂ oft “Siiﬁﬁﬁ Llﬁa% Ziﬁﬁfg‘gf‘%‘ﬁgﬁg |a;‘;t 1 hor| ng
of bar isPA| ﬂﬁ@nd 16 in stﬂl metal exténding continuously  { -

S egrrent S 61qthetr Iamb&bine s bf thel inveoie amﬁi‘c Rypkdures -_-l&%é(fnacﬁ partl iperthﬁesamd 16 I n

still netalse ..'_,'ereeﬁtrrrembems _ obthet he .
- R

h
|nvent|c3§1 f gf“' ﬁr sv ?r%ﬁt

eredsh s od’eo S&s%&tcﬁndmttmwgg nteaxh core bar
pi pel i ne had ey munglumaaﬂsham I’QISI v&he anvde wnstillaion-ofz["mdkdxfkgrrent s 72

al so for 35ub ﬁ“@@‘s“ RS ﬁ%ﬁ%ﬁ difon that sh O&fnéérl’a&éll in. ﬁ‘%‘ Fbteat ing
anchor i ng Eﬁ& P % V%Ebﬁt ﬁk‘%ﬂg %ﬁpdko g&osRt i on
wi t hin seg th eRTRAbE. lﬁ@taladifCLB& lﬁh mdh core Gox@lb
install ati GnglmfntsFﬁ Eam agodef ssmenstﬂ:ls@fa wﬁuaa joighelpaentsBcyent s 61 of
fromthat <3%8 S‘T°H°6'F 6(@. °°£‘1’" A ﬁ%l gtherqv apg G%d AUt and

plec any € 54 he ommop core bar:
conti Nu@ss ano #Zda a‘néJWﬂm hei e TARlallaBA sHowh 9 Fig Q8 isCAbE bar
62 commpn tsmumn &u:hmambt prbﬁell'slyl Cxﬁbstﬁtl@!dﬁhSﬁﬂism@ﬂ&t ﬁ.ewa ignbedded
Wi thin the Qfmg!?ed n’éh co f6 agf‘ga ?% 13 c¥aenb thag dir- th rFig2 segnents
61. Each arﬁqgﬁﬁ 6r!Ete f %a dals;to E%nﬁ%zan lﬁ es L > 83 by .
anode sagt i 98 98 Shedeor® % barnuewat abpimnpsend &
portions pltemhdbad!ystxﬁﬁe o fmajutp oﬂiontoﬁlﬂee Qaﬁmm‘onmﬂ thokeginkfits 8@ MINincor e bars

62. 45 anowee. n@! Oﬂc"é't pally of rféb“%ﬁ }Yesth nfflg l3rrp@ba ,|th§t=a1>fl thei on shown
in Fig. 13 ﬁh"g %"g},‘;ﬁge h antial ly
t he samgsasest @tee% Wlbch nk uen ute:astptpar@dao N
except t hat61|. mdhopoaedtgo:dlmﬁmm 66 feat-bey of bf m:r |oserla{:plag mahr cmit hodic to
M«p%g sp%tmmto £05 dem empots st eel .

t he eaé.?f '(':taT‘ib‘ﬁte ngt
Ol%en sﬁ?d% ﬂ&gﬁm&/ﬁ S@nq 9 og%;rg ortions 64

I nter rredl at <A s
and 65 @0 tfgmend 6i 62¢hev\h1 B scchogMB o EbmbRY! fhgn t 1He Rt bNUGRLS [€.0128 bar
115 toget heﬁormmaslonmutwethathmpm rendonCrm‘tmtxhte a@ii-comesingn ceading] fort he
segment s sapom it rpgo g f1 ;xweatmf cgpl tar pishdhdqsignated 2t he Fi g.
13 enbodi e ﬂ% é?todﬂ B b & etsbcal Trke ERaEHdSfhiBA kLR LVER 4 N

I ndi vi dugsl afeezmajt eorshaqemhgamo deve i OEpimnt ibitiidiatyhe einreg tanihowd in Fidni3®xposed
portion 88 are joined together with' each other and 55 66 of the core is
| ocat ed between segnents with anode section 85 about the pipe by 120 61,
and exposed core portion 66 can be of welding of their overlapping core bar
end greater or |lesser arcuate |length than as portions to formjoint

eI ements 89 and 90 shown The end portlons 67 and 68 of the respectlvely

o ~ A Y b1 S ~~N e e 4 a1




7 1, 508, 852

7 12 except that in the Fig. 14 enbodi nent, immediately above, and stil
no ' ' e preferably all three
of such ratios and three anode segnents 86 having continuous relationships

(a), (b) and (c). core bar 87 commn to all the segnents 86. The ent
I nvention is especially well 5 Anode sections 85 are joined togethe th
sui ted for use when the sacrificial ﬁﬁbgdg one anot her about the pipe by

wel di ng Q netal-gf--t-he 2b w20V o SN oY U=V A AT 31 V-V S 2oV VA=Vl p| ng

core bar end! e’FOFPtoth%t in ghe Fig.rid epbe nm mmerdasm»chbase,t hedfstdbtmneng’anorm

t ons 85 each include t fi
j oi nt el soen{ 931@ f‘% 1586 hfﬁigz“" sl “gf?&%k ;‘J(a il AP 3
overcone Thec@f@ @él 1tRé) @M@sd ?Unstsb ¥§£liy'm, 'S an
especi al | ys smchﬁdﬂs 8%lark fodswes! tégedm whiat sa rltﬂe gsthelshcnffb&] aiidde probl em

whers t he ano m r abeut the\pipe by welding of 4 metalt of the appde segrmings is ec ora 70

instal | ati o“h,ror ﬁ@;‘ﬁm‘f 3&/""@”@ to agF ‘tj;éckﬂ ’e‘ob gfg%mh ge anode
i8

Sect i 0N 96 AN HeAmbA kB shosanh F190 B3 G AQiPebiiNy kib
shaped ot0 sdiifs‘tsafmm tHat omnudf@enslﬂa &d rotm:rhhxheut tt@lahodemmtalaminceom nc base

al | oy anode § ta‘QW”tifgé r"isf gllat p2. r?éftfebase 'ﬁlhaFEb zmalham th
or Wi thout 1 D at J’W@Eﬂ% gorﬁﬂ}ﬁm’" om‘%‘ﬂ '% 0 gﬁ{rl oyed |
hi gh purity 3,hcﬁ_ﬁ segmam)mtaf aic nﬁtlheamam amﬁté nQrthh &vithetid OW ng
exanpl es. 1ur tfetal addl tastcmatneous8©o oban a8 snfcou;ommdlowt kighh purit9 in¢i s the :
i nvention bugommen I‘Rt)f‘" thet al?énc Abs M:‘&‘V‘P °"W‘°§&5§F% j“%f;l

e anode

restrictive. gt é’et‘}lc%‘h"b'g%‘ht %é’ﬁnx.a L Y'W’?‘h""

segnents, V\nt:&wantﬁbmyrerpt&rdmd)lanttrely W1thm " of the core bar 98

not bei ng2® demmemAvo mya e anode |ncIEPdAM@LEdur so- segnent s
97 but be ng 2 ﬁg@g%%* e‘;;e ol ?te&f-tgdg ARqde "gté@u'&t@"a od§ 85
spaced apart s b seg.ﬁaﬂﬁaﬁ e to,& daﬂ,&ti

instal | ed abcﬁuth moﬂ&asdgm ?mtatsolﬁﬂ cpi hd: szoﬁediwﬁlo cb tar §lapel hd

coated wi £ l°<tea’t°d ?‘Paﬂfélly %!ﬁd’ oncrifigipd oy d@mﬁtﬁbbfe '
sacrifici aI %ﬁ "‘g‘aé’g g‘ﬁéﬁ%ﬁ pié%éc lpﬁ’f“ngﬂi g%“m’tlg

zi nc, mignes'db‘sl&}tbed h I 318 is p1 éi‘ﬁs@ﬂ

al l oys t her eodthadic pqselw omdleynetait egl, smr e wdded ethdsr dn‘stralhdg the armdehe go

descri bed3 0 Céreaes E Fre ﬂb%vt ?ngltstlhomtlptl ﬁtaetn@ﬂ%sca

Seaents arc LALAME @.:f %&ﬁamﬁ‘éu EE R T A

instal l'ing tlmnﬁmﬁd@a AedafiRe lelgQrof 9 Gtht Bncile Sdghie aEh@l;b Ipe RlaRfete OUt

t he pi peli necommltamodéesm at 10las. by vio[9ls ey ctivelyi. Eachomedd mt ascor e bar
end™ an afc |’é Pﬁl?hé%e flgwing ¢ ane é,ﬂséa ffhp ltﬂabso stv jOI nt
el enent 100 % i.c nl‘atlg&_ ﬁseff'ﬂil ° iy 5
anticorrosi veeég_g%ﬁ v lame aﬂé% ﬂgaﬁn’baﬂdﬂ f&rhﬁncuhgﬂiEr biegde r 0

| coal -tar plotcb;ows &ﬁécﬁﬂﬂ ehi& at tlwoer@ portémp ef the viedde. segmenks anode

segment has plp@shametctr in the @eewf ﬂ@d\ctm te ;28 tthe ipgal 369@“ 98, ‘hegﬁé“"’é‘p e bar

the arcuate, 2 t 6" 739 QF segmente| ¥, 80, fra ano ode
e e LR e e
anode surf@tpedaefmettehen rhepeixgeme 3aimlh¢saoS| tiﬂes!amt C@Cﬁ@ Iggtmvlma(lftltChe pi pe
di amet er #h t7hénchesnged/onpr essure dpplicati ‘ffﬁgmﬁ‘é‘ *hift e required of 1:5
to 1:15, respdb) wetméofftm ef itheeanadt  at t he emXAMPLE ONS: of the anode

segnents 40 i Xt nod gﬁéhfgﬁfg fA2@rap¢1etHese tagoded inrclyvingt i 110

i nst aI | at i ontm t]sli]ﬁ S8

Oonsequentsby,m ﬂhera‘ng urto&g,r%edﬁvdyaﬂmdet a e At aeégf, NP cmgm@ﬁ{?&é{f in the

range of ghhbmt 5¢6 el ihe leﬂ&ﬂ‘ 1qn, tédlderOdif mtnl:ﬁéi Ovéda ih lend O,

respectivel y, ;("me S 5E 10? §e|ﬁ°ﬁéms Fiﬁt%%%e bn'@ whiic mtmdenlléf t he
tdrﬂﬁl

pi p€ di anet erthtblfhe§s 3 61td8e ta ode mﬁﬂén mfde?ﬂﬁ%%a ri ng

cool i ng ofsst heefa thtZ@nebsWh&Ssor@ﬂﬁhaﬁnode _installing the. anode about the n&E€JE
after casti ngegnien), o ofatdich wie toﬁehe\/\mttdh dBack Iaamntohhel two spaced-apdrXANPLE | I

segnent to thegmﬂdt“ﬁ‘e’ofm‘t“ﬁ.éh orbars wigh e&ﬁ%ﬂf 120
reTad no si ﬁi"h o R e ﬁ@t%ﬁgﬂa  anode

segments @b aen%thn&'t t| poption of tHedrediecoess! erfgfll ofodd b thiSknidds dfi zed

instal |l ed abdtluchas qdnetheeatdedletdhdqacdaﬂm&@s Witltwhtcmesn ¢o afrat; of t 05: 1,

respectivel y Wi Pf %fat N a: C‘E e ?"gdgeﬁt‘zggté‘a%%%@% of

the length ofyid 'r“f'i"?% ﬁf istor ah&fé Bmentd/R} rhah 1a9anend the
core or cores e ed e In - the anode portlons of steel core bars which

protrude 115 netal ‘has a width .of 1 inch or greater and a from each end
of imedi ately adjacent thickness of 3/16 th inch or greater; and/or anode
segnments are wel ded together in 55 (c) a thickness of the core of the
anode installing the.. anode about the pipeline. segnent, or of each core
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oy o o o o A NN o



1, 508, 852 8 the coated surface of the

pi peline and no ends of the anode segnents bei ng spaced significant
pressure application for bending —apart fromeach other about 2 inches on
the is we#¥ired at the end portlons "of the anode core bars. The two core

bar s och anode segnents during the installation on the section -are

ar cuat g shape and 65 5 pipeline. Consequently, no fracturing of the
subst a al |y parallel to each other. The arc anode segment occurs during °
the |endih.of each.core bar. of each,s@8gste i nstallaticon on the pipgine.
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t he rangéo Oz:gz ano secmt ég{!r‘?ﬁ?‘%mbeﬁure%“;ﬁg}f c f inches, e gp i nches,
6 anode segneNts arvation of =t & ” ap?] aithé p| pel i ne
of pipe dianeter |n Ex]ﬂeMPntE of - 30 105m45| [abdae&atmw tbhie GAbE: a:ra| where «
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i nches t g, SEFLELD: % Barhre %’ﬁ@ﬁl‘% T4t 3%(4 o) of the

segnent s “of al‘ﬁﬁt%&ﬂ di: g?ﬁen& mtm adiGced ARG lard Bngdtfalth section
after casting. the range of 40 |nches to 54 inches, each anode 'segnent
conpri sing at Ieast one EXAMPLE 1V . met aI core cathodic to

t he anode netal A. bracel et-type anode including two concentrically
enbedded entirely within 115 arcuate anodes or anode sections is the anode
met al" except for portions of the 55 installed about a pipeline coated with
coal core extending fromopposite end edges of tar enanel, and wherein the
pi pel i ne has a the anode segment, the anode segnents dlaneter of - 49
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1, 508, 852 \ | he coated surface of the pipeline and no
ends of the@ode”ummmulluml Empaced significant pressure appl I cation

for bending @part fr‘omlea(',‘h &t hEr about l%ohgﬁhes on.the is: reqU| red at the
end portionsTof—tiE anuuc —Torebars—fhe—t '
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the range of 4 ﬂ}taﬁm ﬁ&u@c &n th
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plurali ty of anode the i gkt jpn of each RACSRBCH, SRPRIF Baliihudts
being 4 anode Segneataselétqypeaa%te McRRldgNBvo Canﬁaaﬂam | dmbed@ed leatrely’ WitBinOf15
pi pel i ne of pi perduammhedeu nrtahedca dowsl i Othie Rpodermetal wrtomcaféle

It f
during the i%clstalledalyt a RExeadize a°'Fth%?°ét gk
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i, céﬁ 105
45 pi peli ne. Theedh@ﬁecohﬁfts ofhtairee S¢S eflodd Neigafiertia pipe g, reBtioushigdy 120

segnents for a lseameatsrofishzincasilodecastany rmfntsgel cetrieabemtyenmt fOpm tlomedJetfenErg
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Further, no for a pipeline of pipe d| aneter in the range S|gn|f|cant
di stortlon of the anode segnents of 30 inches to 36 inches, and 6 or 8
anode 110 50 occurs during cooling of the segnents of segments for a

pi peline -of pipe dianeter in each anode section after casting. t he
range of 40 inches to 54 inches, each anode segnent conprising at |east one
EXAMPLE |V metal core cathodic to the anode netal A

bracel et-type ap,o/e including two concentrically enbedded entirely within -
115 arcuat.e anodes or anode sections is the anode nmetal except for portio_ns:,;___.:_
of :the 55 installed about a pipeline coated with coal core extending fron ™,
opposite end edges of tar enanel, and wherein the pipeline has a the anode
segrrent t he anode segrrents d| arreter of 49 |nches Each arcuat e anode
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9 of 14 inches to 27 inches and the maxi mnum arc Iength of each anode

segnent being deternm ned by the formuta—axrmomare—tenmgth—of—anode

segnent= [err] whérein Dis the diameter of the pipeline in core of the
anode segnment when “mmﬁms and n is the total nunmber of anode (‘g
one core per segmennmﬂm in the segnents in the assenbly.

range of 3/ 169th inch t® 7'/16‘ t i |nch V\/qesagg2 2. An anode accordl ng to ’
claim 1, i : :'.; : Rt v
ratio of the wighliehictiod apbﬁé;nd the oMeNBEmC BFcc engh o Fapts aeqﬂsaaae@tmmshe
segment to hoe WHTHS He ARY e core or anode netal has a width of 1
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her ei nbefore80p| @kuhsa ipgrdiameter fisdn thamgge of 20 i nches to Rdescrlbed and as
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