;| }e3egg~"6TPU$*159159*  SACRI FI CI AL ANCDE AND FASTENI NG DEVI CE. The
present invention relates to a sacrificial anode for providing cathodic
protection of nmetal in ballast tanks, for exanpl e wat er “ M‘u\“‘ﬂ‘mﬂm
board a 5 ship or on an offshore structure, where the an ‘ﬂm ally
is produced of a netallic material which gorrodes, or sacrifiggge faster

 then said netal. The invention also relat®s to a fastening devi ce for such

an anode, conprising a first fastening bracket connected t .
It is known to use sacrificial anodes in the fight agai nst\mam‘

order to reduce corrosion in for instance ballast tank-of vessgl s
Applications for such anodes al so include ship hulls, tank |nt8r|ors
of fshore structures, submerged pipelines, piers, piIings etc 15 The high
cost of corrosion can be substantially reduced by installing a cathodic
protection systemto transfer the corrosion fromthe structure being
attacked to a sultable anode systen1 such as the sacrificial anode, also
cal | ed gal varBACR AL Al ND FABEENING 2 EWVIBdn an anode and cat hode are
electrically connected and are surrounded by an electrically conductrve
i electrolyte, such as 20 fluid jn a tank ﬁ Iﬁjmr %re Inﬁ@?eﬁéﬁ When t hese
condi tions artherpresentinyantion relaigs toa saghficial anode Ignproyiding fRINAdiGde wil I be
, con; uned, leJ mefdcﬁgn atinets irt Ballas tpiks, fohexdmplerwatechallastianks anbdard ar e
traditionally manufactu
non- prof | ih“? gegsan ?ﬁgg%re@h'g{ﬁﬂ"rsn@%%?tg? gnéiecr%@tﬁ%ﬂtglly %gﬁ?@&hae
interior of ametatiic rogtedaliwhich weitrddes; op saeifi cae.lfaswgtherﬂesamg@tdﬂhmer r rather
heavy wel ght .inldntioffiss Alate€ 2k fésgerﬁﬁg bejice r&rsuEh%eerdoueaéarﬁﬁﬂwa fift

det achnment of e sacri ficial ang S which is a rather cost and
ti me consum nfés inghraeket ceppedied to said @ng ebaI I ast tank is al ways 30
exposed to vibration, in which the known anodes may cone | oose and falll

d he.. L Il b
doun T L k6 e BERR e n TP b SRR | e
that the anodeduemgorrosior il for istamcerballast taninkf versnelseApelmltrg@s forsuelk of

causi ng spargaﬁbdwgaea.ﬁuga h n Otafl u&éﬁér@%ﬁ&hdré‘sfriﬁuﬁe%ngubm& gefié known

anodes are t ace a wel ding tor must normally be
used, i ndeperRieHnest P'FFFePﬂ'HBWP ﬁttachrrent met hods, i.e. welding or bolting.
. As nost ballast tanks are certified to be 100%gas free as to performng

| el ding cin bEEh 3Pkl Tireslvs ke Sttty ool pidotliod e 07
- of view, thisprotection systeinrtalitansferdhée corresiomfromithbe stractueebieing attacketctoi i ci al
anode w th acﬂyﬁlﬁdrﬁaﬁéae Syhi&hi g@chtMetsraeﬁﬂé.érca?\%heaaedegueoegmvamb chis

easy to atta interior’ of Hprove l‘ﬁ}gi,re ggemfers al so
needed. 15 THRNQSS} r°§'P”ttﬂéesd?€§%WPePﬁ0é”r‘i‘P RrdLatindesrs Al ovi de a
sacrificial %md@cwdtdhdaarmhohﬁﬂ@ﬁb bh fefgdtrivally bondudtiedielectmolyte, snohdas, and

157, L34 AR AT DI N S SRS o o

pol ari zati on @eetncal cuprent williflova wdrthﬁeﬂcfdﬁ)w&he eAnsume p§@§é“ﬁd agfvention to
provi de an H@grpaégdhattachrrent/fastenr ng device for the anode, in where the
anode easily can be attached and detached. It is also an object of the

present invention to provide an inproved 25 attachnent/fasteni ng device for

any anode, i nThdencwi Sscrificizdanodes hne traitionaliyiranafatured tithaliferert.

25  rectangular shapes and non-profiled surfaces. These known anodes are
normally attached to the interior of a tank by either welding or by bolting.
Because of their rather heavy weight, it takes at least to workers for properly
attachment or detachment of the sacrificial anode in the tank, which is a rather
cost and time consuming operation. Further, a ships ballast tank is always

30 exposed to vibration, in which the known anodes may come loose and fall down
in the tank. Hence, the electrical contact, i.e. conductivity, will be lost, and the
anodes sacrificial function will no longer be achieved. In that the anodes may

%



The obj eects according to the invention are achieved by a sacrificial anode
according to the independent claim1l, in where the sacrificial anode
primarily 30 conprise an anodi zi ng body with an encased rei nforcenent, and
the surface of said body conprise a nunber of raised parts providing
auxiliary corrosive surface area, in order to reduce corrosion of said
netal by faster polarization of the sacriZicial anode. 35 Alternative
preferred enbodi nents of the sacrificial anode are characterized in the

dependent cl g 2-10, The raise ar : I ik R i dal

pattern or dAhaPRT Bk BeRe S ARG & ek RN ABESARS S e RS e

. sides of the amexfdosiame thedaek.can be of a circular cylindrical shape, where

t he pyram dal pattern, or the partly spherical pattern, covers at | east

the front side and/or the rear side of the anode, or the anode can be of a

rectangul ar shifienarearodesarg e Bm@ﬁChEQ@ParrﬁP'aﬁ? :t%‘é‘elﬂmtpif:?'s’BH%tri cal

~ patter n) cpveigmaily beased oindepénddnt obthéadowpr ffaehaiehenistitodsi tesweldingur t her ,
o provi do. opti MG ARIBre paar UaBk ancarita phe TR0 BES IR tna the'

r ei nf or cenment perforinineg ‘4ood derk" i thectank smdstalid ahodesmest be left indhaeatanknagd i n

t he anode in i FF(% n.m.%? L of

the 10 anode'@éjg’rgyzn‘ s_e%%?%ﬁ%ﬁ%ﬁ g‘ntg%?élrgg angﬁgé}%héngt %ﬂéggﬁﬁf‘é@b{l on,

and that the ofaiiew.dhisdsrpat desiralile-anged at a di stance from one of the sides

of the angde at approximately 315 of the thickness of the anodeThe

gal vani zed tepsion grid is ef erahle produced of a . flat rolled material,

preferabl e vvil?f*?@ﬁ%ﬂq?rtef Wé@@ﬁéﬂh?g Foge ?mlﬁhe{?n%&g"ém}ﬁ:@gpdi ng to

i nventi on cantraditigndl apodes)@nd wWhich isezasytto attach topthetintefioroffa task. lirgroesd ng

bracket, in o e provided with internal threads providing

a radial | oa%dﬁg%ﬂgg '%%%ﬁ&%%{?t hreads. 20 A fastening device according

to the invention is characterized by the independent clains 11 and 21, in

i ddl e seny i o Seject TG PRl e RRersfrd 16 BRAG S Shéricll pnederped

cor r espondi ngW@PJ?é’F‘E)@UPFS%re'?e#’HE%ﬁbWF{}ﬂQ ?Bﬂq’%%ﬂaz@ﬁ& s@ﬁﬁrﬁ’&'@'@éﬁﬁ’bd to

the interior sfnostipankdiately ke efgctiolyte Tbditibealeestangeibrasodesnibrmallpcki ng

25 elenent a t i i : stening bracket and to

dt%R{a% - P4 Q&%ﬁ?’ﬁé‘% gﬁ‘e&tgg {pf&f‘airﬁSﬁ&{‘&ahg

abut about the Tirst rac n order to lock the two fastening
brackets securely together, and in such a way that the anode is suspended

by the fagf enk Ria lRMHe? 8bjedPof the Préctint veRfic & prediderdPOifipiendds are

characterized jn,the dependent .cl ai 12-20,. and 22-28 espective, The
fasteni ng devitiaeh Fyng eY'ﬁ@ZWHF%ﬁ"E&%W’@?r%aﬁ ?ﬂo#a%%)sg)‘nf:ﬂ@%ﬁr acket
wi t h an upperattachedrandrdetacheel pendi cul ar rel ative to the dianetrical or
~lengthwi se direction of the anode and/or the protruding part, and conprises
i a stud adapted to cooperate with a recess in an 35 upper part of the second
f ast eni ng br al¢ isediso Anabjagt of g Riesentdnvyesdirn HyPVides3n IMRIAVeE i nserted in an
openi ng i35 t hattFp@rifdAiifg dedic ferdftancde] mofidrelthe akbddapsl caindsd e
section of the,s cand q?gééﬁ%@tem ng bracket, and the second | eg of the

| ocki ng el ems%tfaég"& and d on the outside of the first fastening
bracket, in such a way that the second leg partly encl ose the U shaped
section of t I : " -Of I 1 nt can be
inserted in gﬂPée%@%&tﬁ%&gﬁﬁ%g’%ﬁd@%g?@tﬁ{%g&t')'?\éecigf? Sl_gﬁméa%r@bggg_haped

ni ddl e sect i oacasrdingéo thedpdepensdent plaig Tbinahere the sacrificial apedsarimalyof t he

| ocki ng e{Eegdmpisdsn aﬁbm&iﬁg bRty With aérdzded péinfdicerhents bnd B QUide8 of
bracket) 1n suc way that the Second (::'Fgg Iartliaiencl Qse the U shaped

a way
section of theAlfbpdy CRMRERR A nufpRer Il Fs SRENIAIRG NG CABPEVE | ock pi n,
conpri si ng twurfRgsaraadn dndentb eedist edrevsiancdfisaid matal by fasteopdargatiehadent
basically encjrcl t he, U-shaped sections, with the two legs in
different pl aﬁ Ssa%ﬁﬁgigl andde.

J

35 Alternative preferred embodiments of the sacrificial anode are characterized in
the dependent claims 2-10. The raised parts can be designed with a pyramidal
pattern, or a partly spherical pattern, and can cover at least one of the sides of
the anode. The anode can be of a circular cylindrical shape, where the



Further, the second fastening bracket can conprise a nunber of legs, in
where the second fastening bracket is secured to the tank by wel ding of the
legs to the interior of said tank. 15 The second fastening bracket can
alternative conprise a nunber of |legs and a | ocking nechanismin one of the
| egs, in where the second fastening bracket is secured to the tank by being
| ocked to a profile in said tank. Said orfe | eg can conprise a threaded
opening for reception of a threaded bolt, and the |egs can 20 be arranged

et TR B B e B el

where the se stening bra e Tocke aldcéroflleb

ti ght eni ng ofandfes the reay ghthe anpde, enihe ahede 588 ReRth 3R Hg'diabﬁ@ﬁ/eeg can

advant ageous \ieerBHIe ppefhidéitdatier, o i péﬂﬂ?%ﬁﬁéri&ﬂ puttetinn goviers atlicabt drmead,

such as SPI RA %:K.t hread,%@ 5. ]t !s%oul d al so be noted that the present

i nvention wi 197 &RAESPIERRPIC tWA SKSSr o ships or installations) in that for

I nstance &xpl osi ons can be avoi ded. Such accidents have occurred due to the

fact that tradifi | ' :gaused

stch expl osi grtielfs cPEEREE relfrblbenffE b2 cofiefite SARRRRIACA EncIgl Brif

beneficial f adaptasto dravidesptimalindiassion betweenithe meterial cbthe anoderand theensi ve

on such Caseﬁ’einﬁg’rﬁ%ﬁ%h’c of thE E@BBE.GT ﬁ&éﬁé&bﬂ%ﬁbr&é‘rﬁ%ﬂ%ﬁwé Sitanded inahso

provide better utilization of the anode materi al, Ilch als |1 inprove

cost savi ngs.amsleimsuch aryagthahthersinferrement ‘I’OVQ'%BPMQX'PHS?éﬁ@ R&th the

anogel ftc ?@r didhbde® c|§r8§s isébtt%tir? qn;xm%ltﬁealialrfr.alrc-ﬂrmslgt thwise @reetidr, @ndhatithe )

installation or .replacenent_ of ano : e .

normal |y car TEIeGEr \Si?rf%fjtqtgrfﬁ%aaﬁ%)ﬁg@ ?ftthggld%fg%gﬂ‘args%?oc:da%%ty

reduced wit h adpeoximatidy a5ioffthe thickneysdf thecaneds: Jhdigalyanizediensiov gridison.  The

nvent i on shaldrhgute BfodlRea!drAiiht Moildd hAEREE Bidteidbic Wit BUAIPERA dr aw ngs, S
ui;%‘] sho I ment of

I n where: Fi ws a preferred enbo a sacrificial anode,
according to ntion. Figure 2 shows the anode attached to a profiled
part of gstank, with a fastening device according to the invention. x0

[ 3 sh |.. ' di f f ' ' d
Lo the anode. sadhicih ABRe feGRaR8 S vention Bar BBt 4 bOR/ ot Feor o' ©
al ternative eoftpedi ofenfirst faisterting braskeininmghete\saidborei canrke royided with
hous "o pen BT FAIRRBEBOGRG b il 480585 44 SPMARICRIreBggllr © 7 and

shows suspensi on/Tasteni 0 n anode to a fastening device 15 according
to the invention.

20 A fastening device according to the invention is characterized by the
independent claims 11 and 21, in where a first fastening bracket comprises an
extension with a U-shaped middle section, adapted to abut a second fastening
bracket with a corresponding outer surface, the second fastening bracket being
secured to the interior of a ballast tank, or on a offshore structure, and a locking

25 element adapted to be inserted in the second fastening bracket and to abut
about the first fastening bracket, in order to lock the two fastening brackets
securely together, and in such a way that the anode is suspended by the
fastening device.

30  Alternative preferred embodiments are characterized in the dependent claims
12-20, and 22-28, respective. The fastening device according to invention
comprise a first fastening bracket with an upper part running perpendicular
relative to the diametrical or lengthwise direction of the anode and/or the
protruding part, and comprises a stud adapted to cooperate with a recess in an

35 upper part of the second fastening bracket.

A first leg of the locking element can be inserted in an opening in the second
fastening bracket, adjacent the U-shaped middie section of the second



+ rectangul ar shag
. pattern, cove?¥

Figure 9 shows a | ocking el enment according to the invention. Figure 10
shows an enl arged view of one enbodi nent of the fastening device, according
to the invention. 20 The sacrificial anode shall preferable be produced of
a material such as Zink or Alum num or in some cases Magnesium By using a
sacrificial anode to protect a tank, the material of the tank is nade
cathodic in an electrolytic cell, i.e. tde tank, in that the material is
pol ari zed 25 cathodic. As for cathodic protection, the anodic current for

the ext orhal PaPRDGBALEL A 0B sSBAPIGTRYE Wking Herhiitah t& mBBited TILS,
present case,ortthe cetside nfafhedmstrfastenfng tmwudeéu@yat\m thatteesecand legch as
the sacrifi C{ﬁns 8RdGse %‘@Qhé@e&?&‘!ﬁﬁ%%éﬁsﬁ &ecﬁanefwﬁfste@ dfmde

protected ag corrosion orrosi on ei t her

S
| oss of wei gHeckdng glemexndgan PSr\”ﬁﬁ“efiH" IGIESS ‘Bfﬂﬁ)? ﬁ%c%ﬁicfaﬁte”fnﬂeh@g'f%ﬂr ative
wi th an aodehwhi-shapdtanridiassdion of tHeesdcohd fastening bsaket, fandithd sacarnde. The

T feof “the. dRBEIeHbAG eRfh th kIR ofithe ohisierthenisPiadeie 15
hel p i mpr ove hracket] infsech paway thaythessecord ingspartly Rnelogs therlérshap®d &eEiofi r cul ar
sacrificial fﬂgﬁégr irstB cﬁef 'T?.e%émﬁé éueﬁeht rérp?éferamefau@ék wih, éd?ﬁp ﬁvd S

| arger then rlca 1 rov I|f

per f or mance degea%% apintgRpediate; stecpgn MJHGEW%& ?qB'P"QF ytegclr ee ncrease
the surfage ahedl-shapedsetions,With the twodets, inaiiffeventplandso the invention, for
provi di ng cathodi c protection of nmetal, such as steel, is shown in figure
1. An alternative enbodinent is shown in figure 6. The sacrificial anode
can be used ifurther] mstsecamkfastermg ragketrasinecomnrise aumber oftlegs dn Whekbard a
ship or on anpgis é&‘i&{ f?is Bl‘éf.:f?et |§'§¥\ﬁ.}f€6 to fHéQaﬁl@B?We’lﬂﬂ@bfﬂh'eﬂ@g@@fﬁéw in
ot her storage tanks ci% luid, in order to provide the sane

cat hodi ¢ prot'@t?t”iobﬁfs?' éan orr05| on protection. The anode is substantially
produced & a netallic material which corrodes, or sacrifices, faster t hen

anodi 21 ng body e fadinbd bt ban a orcﬁfmgﬁ?'"?ﬂéf? bhibef OFRELSRIET. |
surface of sdpckingeechanisa inlarexf thelegsdn whese the secand f@%iﬁﬂ'ﬂgskfa%%!ﬁrber of
raised parts degrad {éhhé t&ikew béifig Ikeatda ﬁr@Fl@rrpyéld‘ParﬂdJSaid e/ legQanosi ve

f t al t
ool ari zat i on MRS %ﬁwgdqrdﬁeﬁfﬁcn?@i g iscepfion plp Wgsder bal epa R KRS 1) o
?ﬁSl gneg 20 t fbéiaﬁam@e:ﬁhldaal Upshiaped rnelatishship/fer secaptibeaba profite of sdithéard, tes  of
e anode. si gn,
as a spherica QCIE ssﬁg?rp%fét"ﬂ‘gmﬁ%té%g 2’% lﬁék%otgsur4yr°ﬁ%k®faqqﬂé N § ?

rai sed par t s @‘athe ﬂveadedahglt diecthrended apeBingdn saldrPnerleg ican ﬁgventﬁgeens

features. m&dmm Rterasithibads prévidiAg adhdil Pat Cslch assSRIRALDEK
| mprove the I f the sacrificial anode. The sacrificial anode accordi ng
to the invent Ss 25 therefore preferable of a circular cylindrical

shape, wWre a pyram dal pattern, or a partly spherical pattern, covers at
| east the fr I I not ed
east the TropLhdiid gk Rate&f@at;ﬁégre%bﬂﬁneént&{awn@geve s’afﬂyhBH bﬁgﬁgno oted_
shown in the %leé‘%\Ph'@§ta“éWSnmthﬁbfoéﬁéﬁﬂﬁﬁeexf’gs@sQ@@ void %’r\rgé‘ﬁ ve anode

according to &dpidnty Rave 8EcurfedsdRD th@fafdtmat@raemoﬁhllahoaleed@thlsevefala
ern 12, or the partly spherical

‘é(t°°f"83§tl°n52@vgfca{"ﬁ%éj§‘f°(§'p RXPIOHSar abl e two sides. Said

. encased r3 nforcenent conprises preferabl e a gal vani zed tension grid, 35

whi ch provi deg rogti SBbAMBARYr Bk SRS didbodBrdicH tshbRafiggde and the

journeys, as corrosion often is more intensive on such cases, Further, the
anode according to the invention will also provide better utifization of the anode
material, which also will improve cost savings.

35
The working environment will also be improved with the anade according to the
invention, for instance in connection with installation or replacement of anodes.
Also, the time consuming work normally carried out with traditional anodes will



i bracket 14.

rei nfarcenent of the anode. The encased reinforcenent can be acconmodat ed
in the anode in such a way that the reinforcenent covers approxinmate all of
t he anode's cross section in dianetrical and/or |engthw se direction.
Further, the encased reinforcenent is preferable arranged at a distance
fromone of the sides of the anode at approximately 315 of the thickness of
the anode. The gal vani zed tension grid i s preferable produced of a flat
rolled material, preferable with quality EN SZSSJRGZ but can be

manut act ur ed Jd QULALIG! oGl 62 St 'devmabmmh@f
traditional agne{) s{?'f'eg'?r v\/neh"Ie ano e mat er| corrodes, ©or sacrifices,
segnents of tipentigheri al | oosen, due to the shape of such traditional
anodes. Corrosion of the anode material is al ways directional, i.e. from

a1 onal - dnseLeaias Ve dREaoli AR S ROPE anbiRe s, oy o

corroded) st henevheased re| nforcement, according to the inventi on will

| ncrease eff'lﬂé@%?ﬁﬁﬁg%%@?é@rrw%ﬁﬂduﬁ%ﬁt QAR rBLEAN e, a dﬁw?raé'ﬂ%‘ 9“ d

of the reinfor revents sald segnents of the ano terial
| oosen. 15 THavesdioni fi ci al anode accordi ng to invention al so conprises a

fastening de f lofal iy t he
e e e o B O P o M e 1y

interior of
encased in ttf&"éﬁ?o%@or Grg EISLBYRIHNS t he anode by other means. However,
the firstyof asmgnmgsmwehﬁtauéﬁuaa@e Birbodimétof bdfasteningeidvice, thineztantie by

conventi onal ans e screws. The bracket conprises a
. protrudi ng eltgrE d?éﬁ%%ﬁ.ﬁer&ﬁgéqg}?’h ddl e section 16a, adapted to abut a
i second fast erﬁ iggrebt andt Stshvdrsdbe twe dltemative ambadimends pf therfagtaning devicehor e

structure. 96@?%\&% kmwg Rk %meﬁte&f%@%&mm aHbéd8. shape
correspondi n%ﬂ ot ment 16, of

e pro t asteni.n
, guRes4 B 8 U%B%ﬁ'@@ﬁ%%?ﬁi?@ anraaﬁ%&{ ?%ﬁt 8evee such
- as a | ockspi r\aco@dﬂﬁgwtﬁeqnm]ﬂonserted in the second fastenl ng br acket 18
and to abut out /0 ncl ing bracket 14, in
order to |ock Y& ?ﬁgo ﬁcg?htn%elg Eé? orailgltét@e @(’%Ztﬁ‘{zpto et her. The
. sacrificial dfigdee 1@;sh¢w$a8 eslgerbdenoficne analadimentpofd efaﬁéemog daviogper

 part 22 of t Jotdi Q, bracket 14 is bent and runs at an angl e,
" preferabl e rlhgrht aﬁ% rgt |nve to the dianetrical or |engthw se

direction of the anode and conprises a stud 24 adapted to cooperate with a
recess 260 n Pk sadficiad ahddeshdlnsrefsaibiebef protiecedef Dmatdtial slch asSZink dri r st

| eg 20a of th Iockln el eren ted in an opening 28 in the
' second fasterlElHBwE)‘I"HC stg'e(é?%ge\@%de%ﬁﬁgure 4), adjacent a U shaped
. mddle section 16b of the second fastening bracket, and the second | eg 20b

of the 8| °|§§‘H 0¥ @é&”'ﬂ&lal §ndmt;ﬁ9te%9afté]ﬂ< %&hﬁé@lapﬁf thBQaﬁR Kk¥hadeast eni ng

gref ﬁggtn slaln dsclpjaﬁgedlzaaans!?drsbﬁlg c§! 3%1&@%5 hﬁa\gham?ge@%a' PURLE ;' (igbzoc
The Pockizyy etathedit. R9Tdvaattmald protsution CHhesanbUe dureintifoe the erateriahto béut wi t h
seen I 11 garoBdeq s ke ety oot BfFive st TR dhe PR RuRERAE, TEO 17
| recess 28 f orapptoximatély equaHayikel cathddicecuskent. |lo%‘1e15nesent cdse, thecawternehst eni ng
bracket 18, aQgdifs pRIGALEY bf hePbadd et Sl ds the sacrificial anode, which is
connected to the construction to be protected against corrosion.
30 '
As corrosion speed is measured as either loss of weight or as reduction of
thickness of the anode, it is imperative with an anode which shape improves the
life of the sacrificial anode. The cross section and surface area of an anode will
therefore influence the life of the anode. For instance, a cylindrical and circular
35 anode will help improve such life span. Figure 1 shows such a cylindrical and
circular sacrificial anode, where the diametrical cross section of the anode is
larger then the cylindrical length. To further improve life and also performance
of such an anode, it is provided with raised parts to increase the surface area.



10 elenment is nounted on the outside of the first fastening bracket, in
such a way that the second leg partly enclose the U shaped sections

16a, 16b, as described with reference to figure 4. As nentioned previously,
the invention conprises at |east two enbodinents of I S the fastening
device. The second fastening bracket 18 of the two enbodi nents is shown in
figure 4 and 5. According to figure 5, t Re second fastening bracket 18
conprise a nunber of protruding |egs, preferable two | egs 19a, 19b. The
second fastening bracket 18 will normally be secured to the tank by wel ding
of the legs to the interior of said tank. 20 According to ap alternative
enbodi nent, assagiifisial anods, geeerding torie bwestien, farsRreMd g ‘iﬁﬂ&%‘ﬂ‘épr‘)}%"t@(irrpri se
a nunber of FHf?ﬁétHl‘?b&?‘\ eﬁg@féel,ﬁﬁﬁirﬁﬁrﬁﬂf@u‘rm. AGafteative 8mbbdinserd i@ | ocki ng

nmechani sm 30 1 n one. .o | egs,..i.n, where the secan ast.eni ng bracket 18
is secured tShOWD ip Hgpr e@'@%&"ﬁ?@mdﬁc?ag %ﬁdﬁe%ﬁﬁasté?@‘szg"’t ank. One of

sai d | egs 521 sxafp@wats balladtitacidash beerdianship or on eanefffshore stfucturehr eaded

bolt, and the,| f ' ' i
 Pecept fon of HOEEY 8 s MG ERRRCed h Anet SBRIRIENES RS, RuldCT
" bracket 18 i dnbudstdal pravideathe sams ¢athodig protgetiasni.agcastosiqeriokadiglethdol t . 30

The i nvent i onylyaqs g@&é&ﬁfaug%;@d&@&fo?airﬁétaMEwhétériéIthiétﬂMoﬁ@@éd brcial anode
for providing cathodic protecti

) on, of tal in ballast tanks, for exanpl e
wat er bal | astSacHites, Hstergaen t @ﬁtag"blﬂgdﬂm&n of fshore structure, the anode
is substamtially of a nmetallic material which corrodes, or sacrifices
faster then id metal and the fasteni. L.Ge: i L t eni ng
bracket 14 coleAttopbaie ity ERIREaH hofErgHERly fhvh ahiedbasdf
conpri se a prreinfardemgnt(netrshewr)s and whete therayptage o gaiddoslycei aldeas padapt ed

to abut a COrgesPeRPAR SRIHASE aliitR ioR eaitesked 14 8uires Upadiié patidia, font er i or
of a ball ast tgﬁg, or _on a offshore structure ?nddzgl | oc |n.% el emant 20
adapted to bePTPH %ﬂué@!aWqur%N§e"%’6fgaePé%aoéfhPW§r o Bdiirg CREPS®B A FAYt o abut
about andysor metal by fasted mearization bf thetsacaficiaamgebr acket 14, in order to

| ock the two fastening brackets 14, 18 securely together. The anode is thus
suspended by the fastening device. 5 Other features of the fastening device
are the same Ehe faised pasts tawrprateralle designed withya Rwadvdaleattesm@ndai | | t hus

not be descr i%r@&weéﬁf&ﬁe&ﬁh&ﬁeg Bf t}eaa%d%. FB@efert te paMEth icaE afo Bee

sacrificial a e to the i nterior or.e le a . tank, with help of the
fast eni ng devef@Parfy sphefinabdesighAsa Swr@r%dﬂ'ﬂ@frﬂ“%fm?rﬁﬁﬁ eni ng
devi ce i sypeciiRielaped drtié rdised3Party cam baokarfyoothgr stitablepatterh prévddingnk i s
shown). The seCﬂndff@&teni ng bracket 18 is rel easable secured to the
profile 32 by"WHE F8HFHg mechani sm 30. One leg 21 a of the bracket 18

‘conprises a threaded opening for reception of a threaded bolt, which by

de 15 i led th tud 24 af the first. fasteni
bracket 14) | herAETIGREsUSG oA SIABCELARAF ARerDng It s BVRREN TS, “and
Lher EaI ters | Otg@féfmtﬁrbﬁrflﬂé@aﬁrfﬁlat bylindtital sh'ape,twberdlapp_anﬁﬁaﬂ pattemi ng "
racket are agdj ace . er
s neerted | 914 Aty sefiefich SRSy, a8ies aFleasfifeion He'diifinlie FE 1 &
mechani sm i . the anodeolt Bboult b noted thet the terma feend sideb and "raas sits” ORly
fasteni ng bracgkat $3 naw thé ?H?ﬁ%& nsg-?éawnaih Ri5¢! drawisgy, lenBhiof to ABSllitRakint)

mechani sm and Tastening o anismcan be carried out with a suitable
tool, such as a hamer. Figure 8 shows the sane procedure for suspending

the anodes@s Agafeinadde dhodeé atcdrdihgte theeinventionds skovin énxfigye 8. This drivelet hi s

nbodi f. d f i L i | f
Cank by wel ai 6 SgPoRRaciar REass W Ritforldly BERUNCP2, b id e biiortal 0 2
of the first patereniavgrdbatieastionexf thesidasqyeterable twe silesde body, in order

to secure the bracket to the body. However 30 it nust be understood that

ot her neans of _securi%? the bracket can beqegeseg. A first (E?rt.of the first
fasteni ng br aSridencased reipfercemant gamMprses preferpbleagajyanyzed, iqngion gnd,

35  which provides optimal adhesion between the material of the anode and the
reinforcement of the anode. The encased reinforcement can be accommodated
in the anode in such a way that the reinforcement covers approximate all of the
anode's cross section in diametrical and/or lengthwise direction. Further, the

tightening ofad Hféngggé‘cggf&i&eﬁlryg afl QALAE f 4 RRclIAASEe WiRt imPRVRItRE lifessf The



anode body, can for instance be threaded, and al so an opening, or byre, in
t he anode body can be threaded. Thus the first fastening bracket is being
screwed onto the anode body. 35 In an enbodi nent where a threaded
connection is used in connecting the first fastening bracket to the anode
body, it will be advantageous to use a special type of threaded connection,
nanely SPI RALOCK, even though other types7; 10 may be used as well. The

t hreaded opening in said one Ieg of the | ocki ng el enent can al so

advant ageous be i.d r n threa dj | oad)
such as sai d SRR @&Rﬁf‘?ﬁ'@ és e Wﬁ&é%&ﬁ tag BO%F;?'%A(%’_ i s that
the speci al feiddsiofethe @hod@aﬁapm’o&m&télyﬁm ohttheftbickmemsofitiee anede dibei onal | y
resi stance to bstantially
reduces the p%%l%‘fgq‘tgg 'EP g"fj £§Fb"‘f%%5fe§pr‘6§9§%ot gfé‘ﬂecl}are%cf‘hégeg%'f' For further
speci fi cati orpreferatiie MIMWW RiG2e bt eancke mankfastured fram athef t rmde
for Chryslser Q%Bférrﬂé!eﬁﬁbs as%ﬂél( al ock Vibration 10 Resistance and Stress
Distribution", by P.Narayan Nayak, Massachusetts Institute of Technol ogy,

* whi ch her eby i's incor porated as reference. However, it should be nentioned
t hat SPI RALOCKhe unau\miskpfbudldesalaamde&aithhbaﬂemthetérmdehna@dabcarmdmarmd to

tandard int A
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much | ongry |ddrRick®? the'aibde @ahé Iceﬁ@é oﬁth@%@deavmmb%dutﬁmgaémde@ aetach

to th t f t d h f |

anode of |t he RAGRA M poy 1t AR aroRE cndteriald FRESder Ing eiteeronal

' anodes, and Srtemfér%en@haracéaﬂdlmoathémwentlmmm itopase efficibecyelocitnost yte. The
- . ) evi

Por “the sai d 0AR R RdRmaERar Tne Tl 6d b B BRR comBRt SHAY °rel

anode i s reduvedents sabsegnsais ofthecanodeadaaiedaltg leasenhe i nvention create

qui ck polgyization even on short 25 bal | ast voyages. Easy installation even
I n narrow spages. Tine for enment of ,anodes red,uced(;g%/ 70/ 0 -. 85%

11 Patent cla rPPssﬁ‘:”f'Sﬁé:?n‘?q%? or ing & Inveption alse gemprises AJARNIAg GeUeei on of ~
met al i Pf bﬁl | fos sedurimgshe Baode xaaprrefilevii £ tankalrita e nterios obtheltank. dda sgl pf or
on an o snor , t P uce (0] a
netallic nat e'?’.ei“ré&[‘?ﬂ%;ﬁ#@%rf?%g@ bgga%eg ﬂ’%f@g%%aggé r?*hé/%rl@?\j es éllod net al
wherei n the seonnetieditathexaneke by other mqamoﬂpwaw the firabiastening Weeket(140)

with an ezbcasfﬁghwsew to tAB an@b?%f]@érﬁlo%l PahAs, ReEN a%JFQB conprise a
nunber of rais art rOVI auxi corrosiv ar ea, in
order to redu®@ ?156" BrsenA EW*%@E}%?‘EWPE@ | ~of the

sacrificial ashegped middle sec’non 16a adapted to abut a second fastening bracket 18
secured in a ballast tank, or on an offshore structure. The second fastening
bracket 18 has preferably an outer shape corresponding to the protruding

25 element 16 of the first fastening bracket 14. The fastening device also comprise
a locking element 20, such as a lock pin, adapted to be inserted in the second
fastening bracket 18 and to abut about and/or partly enclose the first fastening
bracket 14, in order to lock the two fastening brackets 14,18 securely together.
The sacrificial anode is thus suspended by the fastening device

30
An upper part 22 of the first fastening bracket 14 is bent and runs at an angle,
preferable right angled, relative to the diametrical or lengthwise direction of the
anode, and comprises a stud 24 adapted o cooperate with a recess 26 in an
upper part of the second fastening bracket 18.

35

A first leg 20a of the locking element 20 is inserted in an opening 28 in the
second fastening bracket 18 (as seen in figure 4), adjacent a U-shaped middle
section 16b of the second fastening bracket, and the second leg 20b of the



2. Sacrificial anode according to claim1, wherein the raised parts (12)
are designed with a pyram dal pattern, or a partly spherical pattern, and
cover at |east one of the sides of the anode. 15 3. Sacrificial anode
according to claim?2, wherein the anode is of a circular cylindrical shape,
where the pyram dal pattern, or the partly spherical pattern, covers at

| east the front side and/or the rear sideg of the anode. 20 4. Sacrificial
anode according to claim?2, wherein the anode is of a rect angul ar shape,

where the pyram dal pattern, or the partly spherical patt cqvers, at
| east one of leelénaelement js mpunigdian tha,@ugq%qeglpthg fr%iﬁtﬁmns ?Ckéﬁd'ﬂléu‘:h

according to :ﬂvay Hhak theVBsERidTe§ BAd SRGARAflediBty SidlibAR0E BRlednSaId ises N

vaterial of 1 '%&é‘rt&wﬁ’q%ttﬁs%ﬁ%%ﬁ%%355%%0@% S o
. anode accor dibggidatly eheirclestheishaped stetionschidedtSits e lefs20a26htn i s

’ arranged ign t(f SI such a way that the reinforcenent covers
approxi mate a ﬁer%ﬁf) %gégnode' S cross section in diametrical and/or

| engt hwi se direction, and that the reinforcenent is arranged at a di stance

, from one of tlH?héé@@rﬁaﬁ@e bRBodinnti @és@é?ﬂh%bf@?))?lthé ﬁr‘sﬂe@foﬁtﬁheldchlh kness of

t he anode. I clal anode ac&grdln

gal vani zed téﬁ%méﬂtéé |sdnsartast ip R kecasH£S form '"S'Eﬁ beﬂ‘%ﬁ’&fjé?wag seﬁT"%'? erabl e
| with quality {88 §i2R6 $BE@hd fastening/brickél. 185and itfié secdnddeg déthedocking ng to any

where = fiir s TR BRI Pl g e ARR RIS bR SE IT S BRY 51 g
a protrudi ng tbaktiversecond jegmpartly entlossthedd-shapet sectionsiléa, (Bbsas deseribeded t o
abut a Seco”%i?l??éf@r’é‘n@%t@f@ﬁ%% (18) secured 5 in a ballast tank, or on a

of fshore structure king el ement (20) adapted to be |nserted I n
the second fastening bracket (18) and to abut about the first fastening

Pgagrﬁte r ( 14)n ,Ad Phepliged f:l%vid@t%ly iﬂéeintrmﬁfgg@gnﬁiﬂs@g abreta@kﬂﬁ@emasamgyst of )
| S [
devi co. 15 o theJesibiine AeVRh TAE Setalil AR e Tkt IEe T B PROPHE LD o
body (10) conplshswa imfiguneet dmd 5r Acepding o figuned, thesecdnd fastepingflracketi ng
b ket (14 d
adral 1oad, SHIEISEHTRROPORILAS he bySidic o legs b e D 1
| the any of trﬁ;eceﬂeé%ﬂewgg@r@ﬁkwam Al e Spearac todhe tankfselding of
accordance Wthb iéditoqRelimenst sfisad k. 11. Fastening device for a

sacrifi CI2%| anode according to clains 1-10, the

According to an alternative embodiment, as shown in figure 4, the second
fastening bracket 18 comprise a number of protruding legs, preferable two legs
21a,21b, and a locking mechanism 30 in one of the legs, in where the second
fastening bracket 18 is secured to the tank by being locked to a profile in said

25 tank. One of said legs 21a comprise a threaded opening for reception of a
threaded bolt, and the legs are further arranged in a U-shaped relationship for
reception of a profile 32 of said tank, in where the second fastening bracket 18
is locked to said profile by tightening of the threaded bolt.

30 The invention also relates to a fastening device for any sacrificial anode for
providing cathodic protection of metal in ballast tanks, for example water ballast
tanks on board a ship or on an offshore structure, the anode is substantially of a
metallic material which corrodes, or sacrifices, faster then said metal, and the

' fastening device comprise a first fastening bracket 14 connected to the anode.

35  The first fastening bracket 14 comprise a protruding element 16 with a U-
shaped middle section 16, adapted to abut a corresponding second fastening
bracket 18 secured to the interior of a ballast tank, or on a offshore structure,
and a locking element 20 adapted to be inserted in the second fastening



20 anode conprises a first fastening bracket (14) connected to the anode,
wherein the first fastening bracket (14) conprises, fromthe anode, a
protruding elenent (16) with a U shaped m ddl e section (16a), adapted to
abut a second fastening bracket (18) with a correspondi ng shaped form the
second fastening bracket (18) being secured to the interior of a ballast
tank, or on a offshore structure, 25 and% | ocking elenent (20) adapted to
be inserted in the second fastening bracket (18) and to abut about the

first fasteni 1 : : ket s
(14 18) " secutbfche I e bl abolr il iafy giﬁ g (R ABIRT ARG BE %
t he fast eni ngndeldrde lockdhe two Fastening hracketsi el Sieewirely tegatbercThe ﬁlﬂQde
wherein an up teni ng bracket (14) runs

per pendi cul arg)EH at |& g%a?ﬁ{hetdﬁgtr?@{ cea\l’lic%gr | engt hwi se direction of the
anode and/or the protruding part (16), and conprises a stud (24) adapted to

cooper at e sWi tdihar fRAGES oﬁf?r@fasténmg dmsérar@ahé s@meldidosthedasichingdenicag
bracket. 35 % Fast eni.n o accoig d% cI ai m él;' I_vvherel nafirst |leg
of the | ocki eé‘pgﬁgﬁ?”t(sg’@ é"" thus fpL e drsafpe ?8) in the second
fast eni ng bracket (18) adj acent the U shaped mddl e sectlon (16a) of the

second fast erP‘@Qr ?ﬁ&@ ‘shows Mfle ﬁ{b@m&ﬁ@?ﬁﬁﬁ% rn‘né?él a%dé*i@tﬁ{iﬁ&@ Boﬁ*o?ﬁent

(20) is nmounte Irst fastening b , in such

. a way that t@aw&%ﬁdamlégv%mlw thedreleBingifleviges s fladrescshows, the first

bracket. 19 1‘bmlﬁ§tﬁﬁ1@ﬂt aghdera(stémng@@mtélmgedmd:tcaa profile 32vaes éank (@nlfyithet | eg

Fast eni ng. br SEACe (g a3nK & sho)- yheiasahe iAuehibg BEaReb fE i@@a St he second
f ast eni ng br axslcatred ’@rttjetpmfle éatblﬂdhé tag,kmg réghanistk 36.000e agfabg is
mounted on t gtﬁaé’rf%g i rrﬁﬁ rise8% tflféaﬂbdfogébﬁg'faﬂre%ﬁﬂéfﬁéf 4&1@3@&%&!‘1%@ way

t hat the sec enc first

br acket . é&@ﬂ'ﬂ@o 1 Eeaé‘ég&‘)ﬂlsﬁﬁurteé the arafmﬁt%ctﬁm%&eﬂ?% t"ﬁea"loélékl ng
el ement (1250) is SuSperiRld bg‘ |ﬁserﬁﬁgrme §U5Q4td’ﬂmé ﬁl@ﬁf&%@&bﬁk@nﬂ ﬁﬂthe

encir ol es t hdetre A atifeRppihfeeid g bkl e 18 HerBHRe: '8%
di fferent pl asueb.thaighe Iﬂe&ttae\dusegonﬁafastmmag:blacuétrgetadjaﬂeat ) alﬂh“theeﬂrﬁt t he
second fastegggafﬂfe%gﬁ %&Jéanaﬁ@mozo %qgé’erfaarrﬁ%ﬁe egid. or fel3ds 2BD3ng @ wher e

the second f enl n I'S secure e legs

to the interiptgith deqlsmgdn?ahﬁnlsrwe Iﬂ%%f’ R 169 H@BW’%&"@ Pl ai m
13, wher gion tthe fasienind Braskersiaagprovioak explaihed. Imanmngmthe ipokihgr of |egs (21

a,21 b) and . N e

second faste%ﬁ%‘%’%@fﬁ?%ﬁgyl 950@% nglafl{f%ng;gntb% cqr‘?&i%ﬂﬂbﬁé@%%ﬁ%cked to
a profile in togl guchaka he@merst eni ng device according to claim1'l,

wherein said one leg (21 a) conprise a t hreaded opening for receptlon of a
t hreaded bolt,, and that the |egs ar ed in U-shaped rel ati,onship
for recepti orF'S‘f"'ea8 shews the spme prqge ﬁr or ?l?m@dmgh%aﬂﬂ g§§6‘8ﬁ%f st eni ng
bracket (258) with lefelende tofigured, lecéptltlmtlilyethl@btnbndngard)bftﬂmsetcbnéaded bol t .
19. Fastenin ' I (] P . opening in
sai d one Ieggff%%égn%?%rgélgegﬁ%%%r%ﬁ hlgl’llgt:'@gli‘ll ﬁr %%@4 %Qﬁérwg?ﬁ%qger adi al

| oad, such 35 as SPIRALOCK t hreads. 20. Fastening device according the any

- of the precedj t fls §+e%sdrrsfylsee§9eg<ymﬁé@tﬁath*}ﬁnfmﬁ@msms@mﬁgswcﬁeﬂ dan be

. accordance w

encase metrllncé aonso%e body, in ogger to secure the bracket to the body. However

30 it must be understood that other means of securing the bracket can be used. A
first part of the first fastening bracket, i.e. the part which Is to be secured in the
anode body, can for instance be threaded, and also an opening, or bore, in the
anode body can be threaded. Thus the first fastening bracket is being screwed
onto the anode body.

35
In an embodiment where a threaded connection is used in connecting the first
fastening bracket to the anode body, it will be advantageous to use a special
type of threaded connection, namely SPIRALOCK, even though other types



14 21.. Fastening device for a sacrificial anode for providing cathodic
protection of netal in ballast tanks, for exanple water ballast tanks on
board a ship or on an offshore structure, the anode is substantially of a
metallic material which 5 corrodes, or sacrifices, taster then said netal,
and the fastening device conprise a first fastening bracket (14) connected
to the anode, wherein the first fasteni ngObracket (14) conprise a

pr ot rudi ng elenent (16) with a U—shaped m ddl e section (16a), adapted to

of o bal 1 ast FaREe (3e3a Wl 1P RHaddy PRRFREdn SaRlprd 8y o BelBriifg, e

(20) adapt ed elenbat can;alsbeadivanta‘gbeusbepminde;jswélmnmqnakmm qredjlingrd t o

abut about t n order to lock the two
- fastening brac éliﬁdlgaé%?gggguﬁlmﬁ oge?’ﬂr 7 éand in where the anode is

. SPI | ZAL t hr ea

suspended by the fastening device. 15 22. Fastenlng device according to

claim 21, 5""he1"ﬁ'é[- Ed\%ht Ef uQﬁ%‘SP@REO@’K t&*ﬂl@atfthé §5e&§l%%\‘é§hfhﬁﬁ<ﬁﬂ%?naﬂ 14)

runs per pendl cul ar re tive irection of

" the anode andhfrad ieemgreyidgs exepRrion ﬁ'ierzg%‘ri%}‘;e tSﬁ'ﬂF 8@?{3? Pﬁkgn%’eésteud (24)
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3

bracket (1I38) conprlse a nunber of legs (1la,21b), and a | ocki ng nechani sm
(30) 35 in one of the legs, in where the second fastening bracket is

secured to thprdsenkinltgnidei povidesltisteiore a fcaficialkariodesatia vl longskS 26.
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- ; structure, where the anode substantially is produced of a metallic material whic
o v S ] e e S, ™0

’ primarily comprise an anodizing body (10) with an encased reinforcement, and

l the surface of said body (10) comprise a number of raised parts (12) providing

| auxiliary corrosive surface area, in order to reduce corrosion of said metal by

10 faster polarization of the sacrificial anode.

’ 2. Sacrificial anode according to claim 1, wherein the raised parts (12) are
designed with a pyramidal pattern, or a partly spherical pattern, and cover at
least one of the sides of the anode.

15
3. Sacrificial anode according to claim 2, wherein the anode is of a circular
cylindrical shape, where the pyramidal pattern, or the partly spherical pattern,
covers at least the front side and/or the rear side of the anode.

20 4. Sacrificial anode according to claim 2, wherein the anode is of a

rectangular shape, where the pyramidal pattern, or the partly spherical pattern,
covers at least one of the sides, preferable two sides.

5. Sacrificial anode according to claim 1, wherein the encased

25 reinforcement comprises a galvanized tension grid, adapted to provide optimal
adhesion between the material of the anode and the reinforcement of the
anode.

6.  Sacrificial anode according to claim 5, wherein the encased
30 reinforcement is arranged in the anode in such a way that the reinforcement
‘ covers approximate all of the anode's cross section in diametrical and/or
| lengthwise direction, and that the reinforcement is arranged at a distance from
' one of the sides of the anode at approximately 3/5 of the thickness of the
anode.
35
7.  Sacrificial anode according to claim 5, wherein the galvanized tension
’ grid is produced of a flat rolled material, preferable with quality EN S235JRG2.
|
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! 3M 10988& ()tb bjeoi?{géi’téa in tFuQ%QcJTQPf%stening bracket (18) and to abut about the first
fastening bracket (14), in order to lock the two fastening brackets securely

together, and in such a way that the anode is suspended by the fastening

device.

10
9. Sacrificial anode according to claim 8, wherein the anode body (10)
comprises a bore for reception of part of the first fastening bracket (14), said
bore being provided with internal threads providing a radial load, such as
SPIRALOCK threads.

15

10.  Sacrificial anode according the any of the preceding claims, wherein the
sacrificial anode is in accordance with the enclosed drawings.

11.  Fastening device for a sactificial anode according to claims 1-10, the

20 anode comprises a first fastening bracket (14) connected to the anode, wherein
the first fastening bracket (14) comprises, from the anode, a protruding element
(16) with a U-shaped middle section (16a), adapted to abut a second fastening
bracket (18) with a corresponding shaped form, the second fastening bracket
(18) being secured to the interior of a ballast tank, or on a offshore structure,

25 and a locking element (20) adapted to be inserted in the second fastening
bracket (18) and to abut about the first fastening bracket (14), in order to lock
the two fastening brackets (14,18) securely together, and in such a way that the
anode is suspended by the fastening device.

30 12. Fastening device according to claim 11, wherein an upper part (22) of the
first fastening bracket (14) runs perpendicular relative to the diametrical or
lengthwise direction of the anode and/or the protruding part (16), and comprises
a stud (24) adapted to cooperate with a recess (26) in an upper part of the
second fastening bracket.

35
13.  Fastening device according to claim 11, wherein a first leg of the locking
element (20) is inserted in an opening (28) in the second fastening bracket (18),
adjacent the U-shaped middle section (16a) of the second fastening bracket,
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5 14, Fastening device according to claim 11, wherein a first leg of the locking
element (20) is inserted in a recess (28) in the second fastening bracket (18), in
the U-shaped middle section (16b) of the second fastening bracket, and the
second leg of the locking element (20) is mounted on the outside of the first
fastening bracket (14), in such a way that the second leg partly enclose the U-

10  shaped section of the first bracket.

15.  Fastening device according to claim 14, wherein the locking element (20)
is a lock pin, comprising two legs (20a,20b) and an intermediate section (20c),
and that the locking element (20) basically encircles the U-shaped sections

15 (16a,16b), with two legs (20a,20b) in different planes.

16.  Fastening device according to claim 14, wherein the second fastening

bracket (18) comprise a number of legs (19a,19b), in where the second

fastening bracket is secured to the tank by welding of the legs to the interior of
20 said tank.

17.  Fastening device according to claim 13, wherein the second fastening

bracket (18) comprise a number of legs (21a,21b) and a locking mechanism

(30) in one of the legs, in where the second fasiening bracket (18) is secured to
25  the tank by being locked to a profile in said tank.

18.  Fastening device according to claim 17, wherein said one leg (21a)
comprise a threaded opening for reception of a threaded bolt, and that the legs
are arranged in a U-shaped relationship for reception of a profile of said tank, in

30 where the second fastening bracket (18) is locked to said profile by tightening of
the threaded boit.

19.  Fastening device according to ¢claim 18, wherein the threaded opening in
said one leg (21a) is provided with internal threads providing a radial load, such
35 as SPIRALOCK threads.

20. Fastening device according the any of the preceding claims 11-19,
wherein the fastening device is in accordance with the enclosed drawings.
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comprise a first fastening bracket (14) connected to the anode, wherein the first
fastening bracket (14) comprise a protruding element (16) with a U-shaped
middle section (16a), adapted to abut a corresponding second fastening bracket
(18) secured to the interior of a ballast tank, or on a offshore structure, and a
10  locking element (20) adapted to be inserted in the second fastening bracket (18)
and to abut about the first fastening bracket (14), in order to lock the two
fastening brackets (14,18) securely together, and in where the anode is

suspended by the fastening device.

15 22. Fastening device according to claim 21, wherein an upper part (22) of the
first fastening bracket (14) runs perpendicular relative to the diametrical or
lengthwise direction of the anode and/or the protruding element (16), and
comprises a stud (24) adapted to cooperate with a recess (26) in an upper part
of the second fastening bracket (18).

23. Fastening device according to claim 21, wherein a first leg of the locking
: element (20) is inserted in an opening or recess (28) in the second fastening
‘ bracket, adjacent or in the U-shaped section (16b) of the second fastening
bracket (18), and the second leg of the locking element (20) is mounted on the
25 outside of the first fastening bracket (14), in such a way that the second leg
partly enclose the U-shaped section of the first bracket (14).

| 24. Fastening device according to claim 21, wherein the second fastening

1 bracket (18) comprise a number of legs (19a,19b), in where the second

' 30 fastening bracket (18) is secured to the tank by welding of the legs to the
interior of said tank.

25. Fastening device according to claim 21, wherein the second fastening
bracket (18) comprise a number of legs (1a,21b), and a locking mechanism (30)

35 inone of the legs, in where the second fastening bracket is secured to the tank
by being locked to a profile in said tank.
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27. Fastening device according to claim 25, wherein said one leg'(21a)

comprise a threaded opening for reception of a threaded bolt, and that the legs

are arranged in a U-shaped relationship for reception of a profile of said tank, in

where the second fastening bracket (18) is locked to said profile by tightening of
10 the threaded bolt.

28. Fastening device according to claim 27, wherein the threaded opening in
said one leg (21a) is provided with internal threads providing a radial load, such
as SPIRALOCK threads.



