| Resistance controlled sacrificial anode 2 9 APR 2004 The invention
concerns a resistance controlled sacrificial anode for use inside pipe
systens. Such an anode is fastened on a blind flange for installation in
pi pe nozzles, according to the 5 preanble of patent claim1. Bacl%%r nd
Corrosion of metal structures which are Ilayi ng in the ground o8 A ter
may be reduced or stopped by neans of cathodic electro protection.
According to known techniques, this nmay be 10 carried out by establishing
a smal | el eciResisihceepnireHed saenfsial 38¢F ce out si de the structure being
corroded. In the case of cathodic electro protection the current is passed
t hrough an anode. The <current passing fromthe anode to the structure to
be protected,al QTaRIE=Y ol Y2l andféifol O&: @bide pipe systems.

mai nt ai ns theﬁrhgt@%gp%?g&%{nﬁggﬁcal I y?&glt%g%#ey ziacri fice of the agjgde. The
anode Wi | Igyclpen PHoag i efstend oh dbliidlangdfof smGilafiorciogjpe nogzlehatcordiag ©obt osi on
of the structure will be imted. 15 It is also known that these anodes may
be resist aneebloofipatdnt eldiminter alia from Norwegi an Patent Application nr.
911193 "Metode og arrangenent fora hindre |ocal korrosj on og gal vani sk
korrosjon i forbindelse ned rustfritt stal og andre passive materialer”
(eng. trarhsalcﬁ J@g “Method and arrangement to prevent |ocal corrosion-and
gal vanic corrésion in connection with stainless steel, and ot her Tp‘zssé\l\ée
mat eri al s"), Gérebsidnerfmuetiliscattives whichtaes Iaxing iutbp geuad B?’é‘t“eﬁ?’i%ﬂ%ﬁ CCEENET er
20 pi ping systemby the use of the RCP.nethod". R .. - Pe O and,
. Val en’ stappod hy mesr i cRbopACieo e PRUSPEN A Rrangis KD RERya s biszpéve

Col oraqq, March 9 el AV I gl Wb PEedifsidcothe isthiceure being

cat hodiq@ SEBL &#?%9%?‘5%?*68a?@‘??%%‘f’%fm?#h@?nfﬁ lation on blind flanges in
pi pe Nozzl@soddd G gelcdsdbidethotin eletrapmtratito, HEPRreniyy paswed thyqugh a{’:@?‘%& n
ASA (Trondheim Norway). This equi pnent is, characteri i ot de
mass i s 25umenl RESHNDAOm PoHRROIEE] {}Jf@ STURTYRS AR BF grﬁ{e{?ﬁé- %éﬁé"g‘g‘eh%‘g% mv(% tcrﬁls_:i?h
turn is inmbedded in. an: TR Se cally @ tRnaeefiders shecandn dhe brode wi
repl aced saélgca%g% ué.fefllf%glrﬁ&t eeanode ?rzgg?ﬁbeyr eplaced with a n«? ion‘gﬁhet’e
anode wit rbetﬁ}sgﬁml}smegdhfeidc(sam'ﬁmﬂ,amdmtﬂbﬁF@U&NPQEf@HSWB‘M \rqﬂ ftEfige. It
is further a problemthat each sacrifi rcbi al .anoggonh%ﬁe@iligﬁﬁ' fd fon NEStStance.
Thi s ndans t hits alse knpypdadhese apedes BREOF SRS RUNOer of different anodes,
one has often the, need t " QeREnt S5 Pd@¢ fokaniesheosf amrogaabanisk
anode. V\heé?‘?‘ﬁ@@HB@éonrfﬁg’glli?gyaﬁgiggéll ﬂ%ﬁfﬁannggkg i's consurred,jt,he“vmolg
anode nust kg}pos‘l;(ﬁ,ql 8886 else med rustfntt stil og andre passive materialer" (eng. translation: "Metho

and arrangement 1o prévcnt loca) corrosion-and galvanic corrosion_in connc;tion with stainless
stee] and other-ﬁassive materials"), and the publication "Internal cathodic protection of seawater

20 p‘iping system by the use of the RCP rmethod”. R. Johnsen, P.0. Gartland, S. Valen and J.M.
Drugli: NACE Corrosion '96, Paper No 559, Denver, Colorado, March 1996.°

The presently available equipment for interior cathodic protection of pipe systems, for

installation on blind flanges in pipe nozzles, are sold under the tradernark RCP™ by the firm

CorrOcean ASA (Trondheim, Norway). This equipment is characterized in that the anode mass 18

25 moulded on a pole being fastened in the anode holder, which in turn is imbedded 1n an epoxy

mass. Thus, the anode mass can not be replaced separately, and the anode must be replaced with

1 i i 1 -new blind flange.
a new complete anode with the same specific resistance, installed on a.ne g

It is further a problem that each sacrificial anode has a specific resistance. This means that,

in pipe systems comprising a number of different anodes, one has often the need to keep storage

of one spare anode for each anode.

L)
(]

When the anode mass in a sacrificial anode is consumed, the whole anode must be replaced

with a new complete anode.



with a new conplete anode. 2 9 APR 2004 (Object The main object of the
present invention, is to provide a resistance controlled sacrificial anode
that is sinple to replace, and cost effective. Another object of the
invention, is that the resistance of the anode should be easy to regul ate
or replace, wthout having to change or renove 5 the whol e ancd@APREd4
invention The object is fulfilled with a Bacrificial anode according to the
characterizing pan of patent <claim 1. Further advantageous features are
stated i n(é/b% dependent claims. 10 The sacrificial anode according to the
present invention, conprises a replaceable unit to which the anod§_nass IS
fastened, or thenaneHRcNEabe presat Mvenist istupmyide heesisicacRrmiied S¥HAECE] n t he
foll ow ng description, the phrase "angde ss_unit." w.ll .be
descri be anudd thatismimmie iavgpiarh et cofl FIEHND OHﬁég?Je%rof}hﬁégwgﬁgﬁgsJ‘F}rlgtstg? I t
will save cqst to just repl t he, | twithe@Maimedo tharghangimge
the whol e TEHDHRE B AP Och ﬁ%ﬁtﬁg\ggﬁﬁﬁﬁgyﬂ% gﬂ]\ﬁhol e new anode 15 when
the anode \gB§SoleSine@suned. It is only necessary to purchase a new
repl aceable unit, conprising a new anode nass. The anode according to the
present invention is fastened to a blind flange for installation in pipe
nozzles, as Wth ot her known sacrificial anodes. The repl aceabl e anode nass
unit is pFRRAPYERM®H t h neans suited for cooperation with cor‘r_espond}i:l%gle
means on an a’@ﬂé’ﬁb'@&'iﬁﬁﬁﬁlleﬁhﬁﬁ?@sa@ﬂﬁd@l holdatoiding tn feshapaicBzing R8T ehpaent
permanently to t «3 bl'ind fl ange. These neans, may be-all. rel easable
fasteni ng ¢eans. kurdenadventaggoes Somresiars stalgd mihe ﬂé’eﬁ&iﬂ.‘ Bever. . the
fasteni ng neans nust. al sq be suffjcient 2 teRBickdbld unit to
conpri sithg th@héﬁ%’iﬂécﬁﬁﬁ?%ﬁlﬂ‘écgrﬁﬁ&’ﬁh?%rg%éétnﬁ&%rorﬁﬁ%ﬁn aﬁ%d;ee@hol der
uni ntentiopgl |y, Jge ﬁggﬁﬁ FRARG0H Bir Rt 41844 REsssELs entstifutrs dt seplactshle . In the
adj ust abl e or ‘repl'aceabl e resistance on 25 the outside of the 'Pcl(jmn%sin
flange, sofdlleniing destmytidnethe ehiaac Edodr massanyedilhpe wetite FRIFRRF T8’ FEHOVES t he
anode fromthe pipe, Replacenent, of a |REMode magdhintitst i Ng
of the resimeaHaaeff ’f‘?%’ %{ﬁ‘b%émmﬂ“%@'qg%ﬂ%??réﬁggjgu%?gjilﬁﬁgrI;grrai nt enance
wor kers, withouty ?oo‘[%%ﬁhv Heltiol bde. Heenkenetclitn andidabining awbelsineVanerfe
mass unit and a freplaceabl e or adjustable resistance on the OUtbﬁégﬁt of the
f1 ange, 1@r heAREEAN0ISMmassay Eongsmad. It 15 ghBiTIcees sy {OPHIEhAST 3 B AFR0FE*HadeE and 30
continued use of the expensive parts of the anode.

COMPpIISINg & new anode mass.

The anode accbrding to the present invention is fastened to a blind flange for installation in

pipe nozzles, as with other known sacrificial anodes. The replaceable anode mass unit 1s

rovided with means suited for-cooperation with corresponding means on an anode holder,
These means may be-al)

the
P
20 anode holder is in. most cases fastened permanently to the blind flange.

releasable fastening means known to a person <killed in the art. However, the fastening means

must also be sufficiently strong so that the unit comprising the anode mass does not unfasten

from the anode holder unintentionally.
The anode according to the present invention has an adjustable or replaceable resistan
. ng 10 remove

of the

ceon

the outside of the blind flange, so that it may be replaced or changed without havi

3
A

the anode from the pipe. Replacement of anode mass and replacement or adjusting

resistance on the anode may be performed by ordinary maintenance workers, without special

training. The benefits of 2 replaceable anode mass unit and a replaceable or adjustable resistance

ide savi stics, standardized anode mass and
on the outside of the flange, are large cost savings al logistics, §

30 continued use of the expensive parts of the anode.



2 9 APR 2004 3 Exanple The invention wll be described below wth
reference to a figure, show ng a cross section of a preferred enbodi nent of
a sacrificial anode according to the invention, nmounted on a blind flange.
5 A sacrificial anode according to the present invention, is fas§appdjto a
regular blind flange 1. known to persons skilled in the art, for exanple
of the type ANSI B 16.5. On the side of fhe blind flange | facing into the
pi pe, is fastened an anode hol der 2, electrically insulated fromthe blind
flange. I, el I lUustrated exanpl e, the anode hol der 2 conprises a

protruding part with the shape 10 of a cylinder but the anode I y
have any shapis isuédted witl bedessiribed bﬂ@l‘”h‘ﬁ‘hdeﬁfé‘c?if?oﬁgg%§§°“]ﬁlﬁiatc.r&gﬁ%ﬁ%% der
is provided with threads 15 at .a .di st al . Qf Bbh UehB8e @ dblinand a
tapered eN§ERSASMDIBIIG %?Pﬁ@%?ﬁ%acgprghng‘é?hgﬁ nﬁngl end of the

pr ot r udi ng I:E?(%rt -fastened to the blind flange. In the enbodi nent shown by
Figure 1, {8%& anode hol der 2 conprises mainly the protruding part and a
flat area, onto which the tapered expansion 16 ends. The flat area forns a

15 fastening area for fastening devices 3. w1th waji & 2podeniielidgse 2 1S
fastened to Ahecihdiplgnogds %@@lrﬂ&mﬁ@rﬁ%ﬂ@‘%@g’lg,ﬂ’lcsgeﬂgﬁbt utggl t he mai%\ part

of the replaceabl e uni,t. ] it B, O e
case moul V%'Pdi?ﬁsé’ngsg{l%%l\?lgh%&%ﬁr FaRplettite rypd .

e anode mass unit may al so%ﬁcgrqgn fF j;ust
t he anode 551?%51 Being b e ¢s Blbened, antanedeimids ZnelegneAivinyaiet e theblind 0 e
mass 5 and the sleeve 20 6) has the shape of a cylinder : REQUS

hol e, theflhmgcelrbﬁajeﬂ@lsugwdexml&%h%ﬂ%d?%Eﬂ"}@r %‘f%%gé%ap%’gm%gﬁ!ﬁ‘gf" téﬁitn tﬁ%e
anode nmass 5, i.e. in the sleeye 6 i EufEPWYeceMisdnd held the geide trhasn
the ol ePfardircER Py ‘Peta'ﬂ‘éds 02‘%/ W&?%’g‘%@?ﬁﬁ T the anode hol der 2, becayse

the protrudi ng NakderiSproPdBPVHE dhrkslsNS 6} £aistal bidnfghe prioaudiog part,[2ad @ ppEIE

wher e t he"8hode nass 5 i s noul ded on a sl eeve 6, s sh I n. Fi 1, it

advant age@gﬁan@‘ontllﬁeo@héem Hligd Slengs, dietbie o7 9f t%%fﬁgu‘%’?g Pﬁ)‘?”f%lenn?do{réctgéjtglﬁ’g 25

fasteni ng of the anode pass 5. The..end ,of, .t SN Adek YFoRgripR Thaigll tehe anode

hol der 2, fbeg%@nﬁ}cmwlwéanwtf}i*?%‘?yg‘éﬂé Tefs?“i"'gg? ead thrg%gh the hole in the

anode mass_5 #I}FSP ar* 1 ot D& ShaeMRo Grhich thénapérkd exglansieretd ends oERenBH ez (3T 2 t he
S

anode s M eeve |Is bearing against the_t r ' f the
pr ot r udi NgaP@fhy fea férdastanmgidevirss dewitipwhich ﬂiel?él%%lg'gg?%g’\?\ﬁ%gpe?ﬁi{cgg%%% dﬁass

Is locked in this position by a fastening neans
flange 1.

The anode mass 5 constitutes the main part of the replaceable unit, the anode mass umt, and

it may 2 i ise just
is in the iJlustrated case moulded around a sleeve 6. The anode nass unit may also comprnse Jus

the anode mass 5. In the case shown, the anode mass uzit (that is the anode mass 5 and the sleeve

N . . Lz " - I B
20  6) has the shape of a cylinder with a through hole, the bole.being centered axially. The diameter

of the hole in the anode mass 5, i.e. in the sleeve 6 in the case shown, must be larger than the

outer diameter of the protruding part of the anode holder 2, because the protruding part 1s

supposed to project through the hole. In cases where the anode mass 5 is moulded on a sleeve 6,

as shown in Figure 1, it advaﬁtageous if the sleeve is provided with means 17 to reinforce the
25  fastening of the anode mass 5.

The end of the protruding part of the anode bolder 2, being provided with threads 15, is-lead

through the hole in the anode mass 5, i.e. in the sleeve 6 in the illustrated embodiment, until the

anode mass or the sleeve is bearing against the tapered expansion 16 of the prowuding part of the

anode holdér 2. In.the case shown, the anode mass is Jocked in this position by a fastening means

ich I I Son
30 bavine interior threads in a hole or groove, such as a nut 8, which 1s fastened m the threads 1

the end of the protruding part of the anode holder 2, turning away from the blind flange 1. The

outer dizmeter of the fastening means 8 should be larger than the diameter of the hole in the




30 having interior threads in a hole or groove, such as a nut 8, which is
fastened in the threads 15 on the end of the protruding part of the anode
hol der 2, turning away fromthe blind flange 1- The outer dianeter of the
fasteni ng neans 8 should be | arger than the diameter of the hole in the 4 2
9 APR 2004 anode mass 5, i.e. the sleeve 6. If a washer betmqu}AMpﬂm4
fastening neans S and the anode mass urit is used, the outer "dianeter of
the fastening piece may of course have any size. In order to secure

el ectri ¢ COmneeLison. bl uese el fre DB RSS U fadtimnshenw é d (i iy masind

the anodd#61'8%r "2)" it may be advantageous to place a cone 7, With an

axi al |y ¢@ntd eddthe euehdiambnet ef tho &isWeBe PidieTEHGHEOHESY S 20 S he nut S. The

| argest di aneter of the cone 7 nust be | arger h Wp=faecs of ahde
hole in the Iamnﬂetqmweﬁlecﬁﬁeﬁ?ﬂlﬂﬁ“%get%f”e Fﬁn?ci?ex&[s%f g’g\geegg in ﬁag

i |lustrated exanpl.e.. The ered. e 8 ©PPe, with seadilivedntred thiovghi nt o
t he hol e.1h¢ ;po’éagﬁige%é}rga}?ﬁ% %gtaﬁ%%ém;pl%és} bei ng used, the nut 8 rrgg have
any size jof, g%egyﬁgrmg@@ms@rmdmtehmgmgsttdﬁveneamééhErPﬂ§%753“-“&‘?? B nd
flange™1 Ts’renoved fromthe pipe nozzle, the iho “?ém%a d.the,ggne 7 (if
any) . ar anaene\deshderofitteimlandbeanegs Has 2 meamge e ols Bidde ass 5 i s

t hreaded onto the anodg hol der 2 S Pruiris: dfvoHeholasia cags whededed
on a sl e@MéST&teda@m@}?oﬁhe}aﬁcrﬁpﬁﬁ‘?’%il% E@%Z&g sl eeve nmust be renpved before

a new anode, mass i,§5bte{}{§qgg£qh&ﬂh(8 hiyehavanpdszadteontd. digeitired in the part

of the anBdB2f3Pder Tastened to the blind flange 1, is.an i.6al e 15
conduct or 9. Wiha cBanthithernd@iepaass 8sheblnd fiangg | ﬁvepﬁgﬁffé%géﬁ %ﬁ?%ﬂ%zﬁﬁt Iﬁg

blind flange 1, to a _replaceable b B t3BeEndi@s s hrnoewlfhody massed 1s
resi st Ehcputfoinddhe qope T{Hamy ﬁcgfﬁlﬂg%i%g%r 14 is fastened to the blind

flange 1, .on it Lde. £ ac hog et lin Odsed Neerpitpentdammassionowdeh o 26 ER: Fer ens
Tt

11. Ac r ectricity connects the resistan 1.0 LG dakd te
flange 1, sidweh inlfaseby, thaotdslerye mﬁﬁ%ebeéF@EYﬁdibégqre a@F‘V@ﬁ?c%ﬁ?%sgg th surface of

the blind flange- Thus, a continuous electric circuit is 20 established,
fromthe anoi#doiiesd- 5 to the blind flange 1, through a resistance 10, and
the current ndeggnn@ggpﬁbme%o&%mr fResedlowhd blinddlangsd tean BYCPH
resistance 10°°T'n order to sinplify re Iacemaﬁ;t of t%gbﬁ%héﬂt@qqgalo, it
i s advant aggaisorhThe tdigucongpsserdectissBn syl trRReh B PATAREE” 10, are

coupl ed through electrical contacts in t E3ofiepNF raotsiiemed Holddri4 is
adj ust abl geplesspble #nadustaje “3‘}5‘3(5’1?’?1&@ vE aec%lr%(z;]lrili ¢ conponents nay al.so be

ed
suited to J i ot b 0% v hle 1 frhesarhting auaf i ptoling for sXEBHE RTINS df-
resi st ancd2UftFId? 5§ n "Seri €s, or parall el . V%tgli%f)ﬁd e'leﬁ-fdrtil&@ﬂ: earthing
connect i ons hetdReR of Aectabindeommeds 15 resstanhe ] § 1086 B, V4G 't he anode

the electrical circuit to the surface of the blind flange. Thus, a coptinuous electric ciremt 38

) ) t
established, from the anode mass 5, 10 the blind flange 1, through a resistance 10, and the curren

anci consumption of anode mass 5 will be Jimited by the resistance 10. In order o sunplify

jstance
replacement of the resistance 10, it is advantageous that the conductors to and from the res)

10, are coupled through electrical contacts in the resistance holder 14. An adjustable resistance

) imni example 2
10. or other elecironic cOMPONENLS MAY also be used suited to limit the cwsTent, for p

diode. or a combination of resistance and diode in series, or parallel.

W o tw v the BI!OGE
ith ood EICCITiCal con.nection between the anode Tass 5or the sleeve 6, and th
=)

1 . the
holder 2, a continuous circuit through the pipe wall, the fluid in the pipe, the anode mass 5,

‘ . L
sleeve 6 (if any), the anode holder 2, the conductor 9, the resjstance 10 and the blind flange 1,

will be established. The blind flange is in contact with the pipe wall. |
sulated from the blind flange 1, {he anode will be
ould need to be

1f the anode holder 2 1s not electrically m
be consumed very rapidly, and w

rt-circuited. The anode mass will then
. by fastening the anode holder 2 1o the

replaced before long. The Figure shows 2 solution to this,

ith 1 ¥ ] fdces 3 ctor 9
vlind Dange 1, via an insulating plate 4, with insulating fastening devices 2. The condu




hol der 2, a continuous circuit through the pipe wall, the fluid in the

pi pe, the anode nass 5, the sleeve 6 (if any), the anode hol der 2, the
conductor 9, the resistance 10 and the blind flange 1. wll be
established. The blind flange is in contact with the pipe wal !9 APRdIlinode
will be 30 If the anode bolder 2 is not electrically insulated fromthe
blind flange 1, short-circuited. The anogde nass will then be consuned very
rapidly, and would need to be replaced before long. The Figure shows a
solution to this, by fasfening t Rekiarated ot Geatl tigoudh 4 pre|ssRIeAIGET 1,
via an i ngenaks Mydppader 4% %ﬁlslt}ﬁ%eﬁ égﬁ%g fasteni ng devices 3.. The

conduct or 9%3 2, APR C}ﬁ&tgg9@@}{@@f@@@dﬁp]bohﬂwrm@retcbnﬂﬁ‘el%’th‘?ﬁ’%ef’é]ﬁce %, may
be i nsul alEFUbFEFeaq t rough™a pressure barri eie. ) I&gbﬁé}{mggﬁﬁﬂ{,,ﬁgn_e nmust
be a gaskgl)gelVimdaxargisanediolder IHDneTE Fq FEE L afRere [ e anode = hol der 2
and the resistance holder 14, in.order fto. §oimbRakags drvnawgiudging bl ind
fl ange 1. Itltiisaland\adiﬁaﬁ!fé@‘ém?‘jfdeH’Péo‘dﬂ%dévéﬂhp%?%roinnded w th an outer nantel
13, of a non-.Cﬁnd ctin Tig fmgfﬁ%@j 13 preneRtsabe plods hisss 5 FARLERBEIRIOUTB W
prevents PRETERGYS FRETS FTom getti ng_‘ in touch with .the bine wakbswion the
pi pe nozzlﬁpe&piﬁg@wmiﬁ%éﬁ@ebbdzﬁﬁjiﬁwmn@ e plind flpnge L PEPTehOF" SXaRpl e i f parts
of electrical conducting material jamb 1 he 8], Thssvand sigirtpe

wal | . Thi gleenishidconfiestng I%ql‘?%ﬂ?ngﬂ‘éjeeé’lrﬂ'e%ﬁu:ﬁgg‘%sci rC}ﬁdﬁflth;O 'tga%t% gm%gtre[ ent
is no longer linmited. by . LSk 206Rnt i Re lonet khite FesEnF 0
the pl ateczr,cmbﬁkc\ﬁiféﬁ‘“f“%%}“gﬁb%gﬁ ol der 2 and the blind fLarhgl? le 11 0F el €
10 if the @Inqgs,ﬁb%\ﬁg@nefaita@w ;ﬂmcanhbmewh@jmde\ﬁlﬁﬁe%?fg‘éﬁ% HaREe vert | cal

edge. Use of mantel s known jn the ant. Jthey aded@senlisschm mepel is
advant qgeqaﬂiemlhewcmaﬁmdlammdﬂpfawﬁﬁ‘}'%Hﬁiﬁ?ﬁ |mr11E]ﬁen‘%;tﬂehri'?lg (not shown) on the

outside, with the exception of the side turning g away fromthe blind
flange 1, knoymap e Fhe pi pe. Such a coating wl| ensuredthat I&a%ap@gpe mass
5 is consumediy f rom {8s § @Ry aliVanteghfushoretaontedl SRt ™ UFHEE ion- conduct i ng
coating may for exanple be an epoxy. paint o&crgliﬂgpa%, Fos@wBLhOlagEsons
ski |l ed i ngHolg) af the dursiddy wstbghs exceRlisd of L5595 Wi 11 crunbl e a%/\éa @-\r,lmtéegplg he
anode mass 5. The material ma t e ahodehase§ abtoasurog Hep ’
exanpl e of Top‘lﬂéﬂéﬁttbﬁplpr\%&?ércf)atél}écﬁhsegSLtgﬁg?ng will not crunble Eﬁéﬁy sBiehr When
the anogde mqﬁollgdMgpm%cdmmtmgbbn@gmebgwm&P hB T b ng wi | |
have neat| y"the sanme function as the .grot %ﬁt‘iw%ﬂngﬁvm LembR, avanpdvitiitee 2@bde
mant el may khhex ef prenbekided intthe N EAEPRCTE UhoWever, a risk t hat the tubing
will"] oo sen from tah‘e.alana%d sgﬁ%%egﬂgﬂwnﬁdb%hﬂ&ngmotmﬁmlwpéwféﬂ? Wt i he
t echni ques mﬁs?oﬂ'&f{‘ FRai" s preferred use a coatin f SRR% YRkt

i d aSSSISrepﬁ.Bﬁgd:%le -
and/or a pra%glﬁg LR nBBHinSle away, and when the anodem

same function as the protection mantle 13, and the

removed. The tubing will have nearly the

i i i1l Toosen from the
20 - mantel may therefore be omitied. There is, however, 2 risk that the tubing will loo

d d flow around in the pipe system. With the techniques of today. it is thus preferred to
anode, an

paint and/or 2 protection mantle.

use a coating of epoxy -
. embodiment of the anode according to the

_In the example described above, a preferred

;on berween the anode mass
present inventon is discussed with a preferred releasable connection b

jon between the
75 and the apode holder. Other cooperating means for another releasable connection

achieved by a recess mn U

jon is engaged in the recess. In this case the

he anode mass unit, and 2
anode rnass unit and the anode holder may be

protrusion on the anode holder, wherein the protrus

mass, wherein the recess is formed directly in the
3

i 15€ ) de
ble unit may comprise just the ano .
- le. anode mass and 2 body having a recess,

. anode mass, or the unit may compnse, for examp

¢ protrusion on the anode holder may for

] it and th
the replaceable anode mass um .
. i or with other known

example be provided with reciprocal threads, as a snap connection,

) ) these parts.
solutions, in ordey 10 obtain a releasable fastening between these p



In the exanpl e descri bed above, a preferred enbodi rent of the anode
according to the present invention is discussed with a preferggchPR 2004

rel easabl e connection between the anode nass 25 and the anode holder. Qh
cooperating neans for another rel easabl e connection between the anode nass
unit and the anode hol der may be achieved by a recess in the anode nass
unit, and a Protrusion on the anode hol 8er, wherein the protrusion is
engaged in the recess. In this case the replaceable unit nay. ¢o 3 J ust
the anode Mag§HBN&IGIdA tb e faeaassbirs cérohearPddintaE Py 4 ?Ffb%ci‘ﬁ@g{e‘l]%ggs,
or the unit may conprise, for exanple, anode s padymb avdde Goker
recess, 3@e¢Whrhet apiorasiandibngragss Tfée%ﬂﬂﬁeaamg%zdnegﬂﬂtoﬂ%r s>e/cured to the

body in sone other way. The. recesssin.t 5 rahaaode massnubgi t and
the pr otrmsybnj@haﬂﬁ@ummt{%? ﬁlg}d fr@;a?c‘fag?ﬂ{ xaﬁrr%ﬁgmbe provi ded w th
reci procal thr.eadﬁf & %h%ﬁaa@dqsgmga:bhqn,ouwidammidmdé}angﬁcmﬁfﬂ%ﬁ@f’i&tions,
in order POUBBWPETOREY BIFERSADI e 1 ast eni ng bet ween tg’eseﬁg%gdgnn%ng“égﬁagoo4
6 Anot hey SQLAIHARodOhdile ahasteanbdmmbetns S AF0GE “Hass uni t™ and the
anode hol der, 1s that the unit has a protrusion, fitting into a recess in
t he anode dbwlded abdwa. one case, the anode hol der nmmy be jt;s};] a thrdoeugh hol e
in the blind flange, and t i Nhd PreseanmeentimasENyUIoNago
protrudi ng th’rftﬁg‘l"\wfiﬁ@aﬁ%‘lnte{lﬁea%{gﬁ% g%&t%}e(%ggdﬁo% its_tﬁe out si dﬁ ?\f t he .ﬁlgglﬂgq In
flange. The fastening,ei itesapletzir-Horosichbiwer 28 e & MIoE RS S tni t
may howevéf*B& performed in many ways, as de@cri beq, ARPYR: othS pafts anbele
mess in t hgignegavamaelfdongsion itinao pwglgt HHPEAYISn any known anode
mat eri al nay be used, for, exa I%sg{t%-Noranode(tn), iron or zinc to US ML
speci f i1@atanofebe manuigrest o HPBTERY Cel f-corrosion, it is aﬁﬂ?agvfﬁgt" e
that the anodg_hol defandsRtRasnRaddstnd thattbe presenayaeNBe® AP At ured from
stai nl ess st eef  Bersons skilled in t he a,rw | | un §I&§&l§i%&ﬁ,a;h0&iﬂ&nions
present i nygRtik ebwisandatestribed eeayet BheoRrPUCRALP “PEPSHowN and gieéqct{] i bede o
above. The invention al so canprise. [ ) OABed A0k 4ri, and affgr
vari at i onsamsf varigrigns G?imb’éh"’%‘%é 5@3?’%&%@2?%%2?5% skilled in the ail, and
‘W thin thethsc{olqe Qf adifpe following claims. 15 29 APR 2004 7 C ai ms:
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1. Resistance controlled sacrificial anode for use inside piping systens,
conprising a blind flange (1) for installation in pipe nozzles, an anode
hol der (2) fastened to the blind flange, a replaceable anode mass unit

wi th anode nmass (5), where the anode holder (2) and the anode Me$aPRIAIE are
5 secured by neans of rel easabl e connection nmeans, and the sacrificial
anode further conprising a resistance?(10) electrically connected between
the blind flange (1) and the anode holder (2), characterized in that the
anode nﬁﬁ%&éé) is secured to a sleeve (6), the sleeve (6) being tensioned
to the a ‘hol der (2) by neans of the rel easabl e connection gﬁ%@ﬁa (¢
ensure e getkisadl cenplietiacaifeiweeie fohee @RS SER): GHPERE *aHode 161 der

(2). 10 2. Anode according to clai , . ch cterjz 10, qt |atesHle
hol der (@) feongtallasies impipe m&zuwm@n%tﬂ!d%f%zﬁ%ﬁd ‘t"ﬁg" ‘%Q‘St% ?’tﬁggppart of the

anode hol der _proj ect s, L YO, I& sl RV ErdiBholderhBPER eaRAdbg it 4 ai m 2,

char act e#t t1on nmeans conprises a cone (7), .3 15

havi n% ?%egmeg%ggnéa%o@f rea8iaBI chrRe®sh mbdnb, ant shetsaqrificid aeadd TROWEE FBPHHE %I eeve

(6) o € ano l'der (2), to ensure the_ fensiqQni of ve (6) to
t he anodgskaheefl0f ctridallyAnnnteted betoreen thg bligd ﬁ%ﬂ&? hﬁéﬂg ﬁﬁai‘?&%ﬁmg"rli% *in that
the protruding part of fhe gnode hol der ' ' () Beigg tehsieed on
an end exh@neﬁerﬁge%wawatf'i‘%?ﬁ hEets P Hg s?ﬁu%fgggéafl&é,cre%gie? %g;,y\(g) fgs_%enilng 20

neans (8) havi ng .am,.| | f3]c3saBR| cBnEtidranems, to essusedenteet! It t he
t hread o?? tF‘ﬁém%\ ohc?gdéml%ggﬁem(%@%@%r?ode according to either one of claim

3 or 4, ghdeasiRand&cmbs (5hat teaogrmldend@ng part of the anode hol der (2)
is provided with a tapered expansion (16) towards the blind flange (1), 25
prefetably at the end towards the blind flange (1), the expansion

constituting support. t teriRa $n £3) the Soddhelde (Arcommiserp poTEdRHNe
of the p%eég%‘?en%g%ﬁ ar}gr%gffa%ﬁé’?%gg%r? zed in that the anhqde masE6 (5 1is
moul ded’ RAUNKkrkiabEheRuding Hir of3Be anode holder projects through the sleeve (6).

3. Anode according to claim 2, characterized in that the connection means comprises a cone (7),
15 having a through hgle, being placed with its tapered end towards the slesve (6) on the anode

holder (2), to ensure the tensioning of the sleeve (6) 10 the anode holder (2).

4. Anode according 10 claim 3, characterized in that the protruding part of the anode holder (2)
is provided with a thread on an end extending away from the blind flange (1), and that a fastening

20 means (8) having an inner thread in 2 hole or recess, is secured with the thread op the anode

holder (2).

5. Anode according to either one of claim 3 or 4, characterized in that the protruding part of the
anode holder (2) is provided with a tapered expansion (16) towards the blind flange (1),

25 preferably at the end towards the blind flange (1), the expansion constituting support to the anode

mass (5).

6. Anode according 10 anyone of the preceding claims, characterized in that the anode mass (5)

is moulded around the sleeve (6).




