1 SACRI FI Cl AL ANODE AND FASTENI NG DEVI CE. 21 APR 2006 The present invention
relates to a sacrificial anode for providing cathodic protection of netal
in ballast tanks, for exanple water ballast tanks on board a 5 ship or on an
of fshore structure, where the anode substantially is producedyjoppp 2098tallic
materi al which corrodes, or sacrificesy; faster then said netal. The

I nvention also relates to a fastening device for such an anode, conprising a
first fastening bracket connected to said anode. 10 It is known to use
sacrificial anodes in the fight against corrosion, in order to reduce
corrosion in for instance ballast tank of vessels. Applications for such
anodes al so include ship hulls, tank interiors, offshore structures,
subnerged pipelines, piers, pilings, 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 suitable
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surfaces. These known anodes are nornmally attached to the’interior of a tank
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I n which the known anodes may cone | oose and fall down in the tank. Hence,
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15  The high cost of corrosion can be substantially reduced by installing a cathodic
protection system to transfer the corrosion from the structure being attacked to
a suitable anode system, such as the sacrificial anode, also called galvanic
anode. Corrosion takes place when an anode and cathode are electrically
connected and are surrounded by an electrically conductive electrolyte, such as

20 fluid in a tank or moisture in the soil. When these conditions are met, an
electrical current will flow, and the anode will be consumed, so called active
corrosion.

The known sacrificial anodes are traditionally manufactured with different

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
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5 normal ly be used, independent of the known attachnment nethods, i.e.

wel ding or bolting. As nost ballast tanks are certified to be 100% gas free
as to performng "hot work™ in the tank, npst old anodes nust be left in
the tank, as no welding can be perfornmed in the tank. From a2i aP®R2096Cal
and safety point of view, this is not degirable. 10 It is therefore a need
for a sacrificial anode with a nmuch longer lifetinme then traditional

anodes, and which is easy to attach to the interior of a tank. |nproved
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traditional ano d which starts polarization alnpbst immediately in the
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pyram dal  pgéffefiandd istalddhkekdegpherical pattern, and can cover at |east
one of the sides of the anode. The anode can be of a circular cylindrical

shape, where the 21 APR 2006 3 pyram dal pattern, or the partly spherical
pattern,15cOVEhS o@]edt@ﬁﬂ‘lie pleseht invientiod és thanelfone td beovidea ssictiicial ahb@e anode,
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two sides. almost |mmed1ately in the electrolyte. Traditional rectangular anodes normally
take 10 — 14 days before effective polarization starts.

20 ltis a further object of the present invention to provide an improved
attachment/fastening 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 improved
25 attachment/fastening device for any anode, in where the anode easily can be
attached and detached.

The objects according to the invention are achieved by a sacrificial anode
according to the independent claim 1, in where the sacrificial anode primarily

30 comprise an anodizing body with an encased reinforcement, and the surface of
said body comprise a number of raised parts providing auxiliary corrosive
surface area, in order to reduce corrosion of said metal by faster polarization of
the sacrificial anode.

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



5 Further, the encased reinforcenent can conprise a gal vani zed tension grid,
adapted to provide optimal adhesi on between the material of the anode and
the reinforcenment of the anode. The encased rei nforcenent can be_arranged
in the anode in such a way that the reinforcenent covers apptbAiPRai®63i| of
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f ast eni ng bracket first leg of the |ocking el enent can be inserted in an
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internal threads providing a radial load, such as SPIRALOCK threads.

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



partly enclose the U shaped section of the first bracket. O, a first leg of
the |ocking elenment can be inserted in a recess in the second fastening
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secured to the tank by being locked to a profile in said tank. Said one leg can
comprise a threaded opening for reception of a threaded bolt, and the legs can

20 be arranged in a U-shaped relationship for reception of a profile of said tank, in
where the second fastening bracket can be locked to said profile by tightening
of the threaded bolt. The threaded opening in said one leg can advantageous
be provided with internal threads providing a radial load, such as SPIRALOCK
threads.

It should also be noted that the present invention will improve safety on board
ships or installations, in that for instance explosions can be avoided. Such
accidents have occurred due to the fact that traditional anodes with several
screw connections have caused such explosions.

A faster polarization of the anode will also be beneficial for short ballast
journeys, as corrosion often is more intensive on such cases. Further, the
anode according to the invention will also provide better utilization of the anode
material, which also will improve cost savings.

35
The working environment wilt also be improved with the anode 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



21 APR 2006 5 be drastically reduced with the anode and fastening device
according to the invention. The invention shall now be described with
reference to the enclosed drawings, 5 in where: Figure 1 shows a preferred
enbodi ment of a sacrificial anode, according to the inventi oAl ARRZAM 2
shows the anode attached to a profiled parsit of a tank, wth a fastening

devi ce according to the invention. 10 Figure 3 shows an alternative

enbodi nent of f ni ng devi con cte t he anode and,.th nterl or
of o tank. AreareEolR el RE g SPREE B8 b fterinicaERSS aefiiid f i,

fast eni ng demvemstion.Fi gure 6 show an al ternatlve preferred enbodi nent of t he
sacrificial anode. Figure 7 and 8 shows suspensi on/fastening of an anode to
a fastening device 15 according to the invention. re 9 shows a | ocking
el enent accofh# myentiontshail mpsnbe descrilpedwits r@tergh@a\mgweemlasg@drwegmf one
enbodi ment af, \Lhigef astening device, according to the invention. 20 The
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be prot ect e@bmge aﬁﬁdﬁl@mgT’ﬁimleMnOenth relative small. Thus, the external
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t he anode. | nstance, .a cyl | rlcal ano
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sacrificial pgaseo sMdea IdRIY @BRidnt GRLo/iING fo BRCINVEAtIGH, the anode is
Figure 10 shows an enlarged view of one embodiment of the fastening device,
according to the invention.

20  The sacrificial anode shall preferable be produced of a material such as Zink or
Aluminum, or in some cases Magnesium.

By using a sacrificial anode to protect a tank, the material of the tank is made
cathodic in an electrolytic cell, i.e. the tank, in that the material is polarized

25 cathodic. As for cathodic protection, the anodic current for the material to be
protected is approximately 0, or relative small. Thus, the external current is
approximately equal to the cathodic current. In the present case, the external
current is produced by the base metal such as the sacrificial anode, which is
connected to the construction o 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 1o increase the surface area.



| arger then the cylindrical length. To further inprove life and al so
performance of such an anode, it is provided with raised parts to increase
the surface area. 6 21 APR 2006 A sacrificial anode, according to the

i nvention, for providing cathodic protection of netal, such abEAFR2006 i s
shown in figure 1. An alternative enbodinmgént is shown in figure 6. The
sacrificial anode can be used in ballast tanks, for 5 exanple water ball ast
tanks on board a ship or on an offshore structure. However, the anode m ght
al so be used in other storage tanks filled with a fluid, in order to
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20  surface area, or the raised parts can be of any other suitable pattern providing

similar features.

As mentioned previously, an anode of a circular shape will improve the life of
the sacrificial anode. The sacrificial anode according to the invention is

25  therefore preferable of a circular cylindrical shape, where a pyramidal pattern,
or a partly spherical pattern, covers at least the front side and/or the rear side of
the anode. It should be noted that the terms "front side” and "rear side” only
refers to how the anode is shown in the drawings, and not to absolute terms.

30  An alternative anode according to the invention is shown in figure 6. This anode
is of a rectangular shape, where the pyramidal pattern 12, or the partly spherical
pattern, covers at least one of the sides, preferable two sides.

Said encased reinforcement comprises preferable a galvanized tension grid,

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



in the anode in such a way that the reinforcenent covers approximate all of
the anode's cross section in dianetrical and/or |engthw se direction.
Further, the 21 APR 2006 7 encased reinforcenent is preferable arranged at a
di stance fromone of the sides of the anode at approxi mat el y28APRO2006he

t hi ckness of the anode. The gal vanized tgnsion grid is preferable produced
of a flat rolled material, preferable wth quality EN S235JR&, but can be
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connected to the anode by other means. However, the first fastening bracket 14
20  might also be secured to the anode by conventional means, such as for
example screws. The bracket comprises a protruding element 16 with a U-
shaped middle section 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 to 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



anode, and conprises a stud 24 adapted to cooperate wWith a recess 26 in an
upper part of the second fastening bracket 18. 35 Afirst |eg 20a of the

| ocking elenent 20 is inserted in an opening 28 in the second fastening
bracket 18 (as seen in figure 4), adjacent a U shaped m ddl e 258PR T9616b of
the second fastening bracket, and the secgnd | eg 20b of the 21 APR 2006 8

| ocking el enent is nmounted on the outside of the first fastening bracket, in
such a way that the second leg and an internedi ate section 20c between said
| egs 20a, 2dbckipgeddmeshisi rneentedeoruthehaytodesafdhe dinst fastenirgbbrarcket, livsktg

el ement .20 é)gatﬁﬁét %eea{eone'seg ahﬁ%ﬁ*n?%ﬁ?&ﬂat%e&}dtﬁﬂszo tweetqma,ae Wo 'egs

20a, 20b in ternative as se
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28 formed i nyddicatlsitiRes t'meolg“sﬁaeeetseeﬂonsl%t%tﬁ.tsewréaaobdaﬁeem ng
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bracket 18, and tye second leg of the Iocking 10 el enent 7is nmounted on the
outsi de &f tdiferant lanesst eni ng bracket, in such a way that the second |eg
partly enclose the U shaped sections 16a, 16b, as described wth reference

erbodt rent s 161 BerHANER B Ad eeST B0 UG Bhine SR ed FErErackE 16
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oreferabre 1 Peble anadentlblRafis: A e tePUsPLEel e e nor 1

be securl@éd teletizat teamnloubged/\em thengutside ohiiael feg’sfastenihg braket) iorsusch swiagl t ank.

20 Accordi thraE ﬁ%&n@riggtﬂa\fﬁy gﬁﬁﬁgggﬁgp sﬁa}g g&ﬂldr{% {6&9%@ g c a%ﬁ'b%[%cv\gnd

fasteni ng brac
legs 21 a, Mithhrefgrence to(itgurﬂd mechani sm 30 in one of the Iegs in where the
second fastening bracket 18 is secured to the tank by being |l ocked to a

profile in Id 25 tank. One of sajd | egs 2la conprise. a threaded openj ng
for recepti o‘gsmeraionear%atﬂ'eastyome INyRRt meom@&ea@é'qwmere%h%w@gs oh a

U- shaped sr eltﬁtalf@f,tehir@ d&Vice 'BREBECOTY Ristéhing dFadket 3B offtheawe érﬁB&fdmehty\her e
ety S A P T RN S R A TR
any sacrifi clatompode a mumber of protruding legs, preferable two legs 19a, 19b The
second fastening bracket 18 will normally be secured to the tank by welding of
the legs to the interior of said tank.
20
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 boit.

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



provi di ng cathodic protection of nmetal in ballast tanks, for exanple water
bal l ast 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 conprise a first fak A6
bracket 14 connected to the anode. 35 The9first fastening bracket 14
conprise a protruding elenent 16 with a U shaped m ddl e section 16, adapted
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mechanism and fastening of the mechanism can be carried out with a suitable

tool, such as a hammer.

Figure 8 shows the same procedure for suspending the anode as described
25  with reference to figure 7, except that the this embodiment of the second
fastening bracket is secured to the interior of at tank by welding, or the like.

It has previously been explained that a part of the first fastening bracket can be
encased in the anode body, in order 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



30 it nust be understood that other neans 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 al so an
opening, or bore, in the anode body can be threaded. Thus th&l APRs2006
fasteni ng bracket is being screwed onto lthe anode body. 35 In an enbodi nent
where a threaded connection is used in connecting the first fastening

bracket to the anode bod advant ageous to use S Jal type of
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al so prdvi dé@ﬂdﬁatﬁﬂﬁbﬁ oved attachrrent/fastenl ng device for the said anode,
and also for any anode. Installation tinme for a new anode is reduced by 60%
- 80% Anodes accordin to th i nvention create qui Ck&ﬁt,%l ari zati on even on

short 25 balfirggem pyaq § fherelore #isasriagiahanade WthRmyshdesgderi e for
repl acenent hfétfmem@iﬁﬁ'admduewnwes? Givid-wiBitPois easy to attach to the interior of a

tank, and with improved performance. The sacrificial anode of the invention

20 gives a much longer lifetime then traditional anodes, and starts polarization
almost immediately in the electrolyte. The present invention also provides an
improved attachment/fastening device for the said anode, and also for any
anode. Installation time for a new anode is reduced by 60% - 80%.
Anodes according to the invention create quick polarization even on short

25  ballast voyages. Easy installation even in narrow spaces. Time for replacement
of anodes reduced by 70% - 85%.



11 Patent clainms 21 APR 2006 1. Sacrificial anode for providing cathodic
protection of netal in ballast tanks, for exanple water ballast tanks on
board a ship or on an offshore 5 structure, where the anode substantially is
produced of a netallic material which corrodes, or sacrificegﬂJgﬁﬁbgﬁ t hen
said netal, wherein the sacrificial anodellprinarily conpri se an and |§ing
body (10) with an encased rei nforcenent, and the surface of said body (10)
conprise a nunber of raised parts (12) providing auxiliary corrosive
surface aredateAt fae t o reduce corrosion of said nmetal by 10 faster

pol ari zation of the sacrificial anode. 2. Sacrificial anode according to
claim1, wherein the raised parts (12) are designed with a pyram dal
pattern, or ‘a par$agrifeidienodal fopptaveding catfibdiopesteation beasttaldnebalfast he si des

fth q b : A . -
gnofﬂeei gngf etgn%?sr@[:leg&%r’)l%/i’v%%r?%%?g@g%@ %%%eé ? R'@ %yéﬁaranné)g%wﬁ%tn e£ n,e or
the partby sphetireawhese tiee anodesubstantially sagtoduked fof armetdliteateriainwhible
rear side OfodfielNBAgachfbeb, 1aEH tehGdi AR SRSERY Hethdficl ahBke.

PR TRC angul ar )e, ere the

wherein the anode Ts of I S&f _ py_ramda:n pattern,
or the part Iprirepiilgrdoseprigsagn @nadizingpbedy (HY) widash ansased reinéorspaent, and
preferable t i . i I 4@ ﬁ&c[éd rRESE g i , ; in the
encased 25 rtﬁ?rﬁg%gé%%?'fgeaﬂl@s@ggé vgnl zed r?cgrr]}g:srgﬁ %lrrlﬁdm,zg(ﬂpt ggﬁj{o
provi de opt idHXiliary GRESSY® PEIAMEATCENE HRICEIP ApdLAe SHECHUAD @ Saishimetal by

rei nf or ggmehstel poltftizakBads thé saSafidiafddddl. anode according to claim5,
wherein the encased 30 reinforcenent is arranged in the anode in such a way

that the reinforcenment covers approximate all of the anode's cross section
in dianmetrical arBdaificidl engdevacserding ¢éo tlaim, 1,ankerehathe rsadpaftort2ymmt i s

arranged at i stance f . h [ t roxi.mately
375 of the. (oL G pfEmERChercS- 8 wER foncrit BARER, Hn SRR o
cl ai m 5, whdeastronéef thal sidas pétha amzdeon grid is produced of a flat rolled
mat er i a'lS 12
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.

3. 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.



21 APR 2006 8. Sacrificial anode according to any of the preceding clains,
wherein the anode conprises a fastening device, where a first fastening
bracket (14) is connected to the anode, conprising a protruding el ement
(16) with a U-shaped mddle section (16a), adapted to abut a f?ﬁﬁ?g
fasteni ng bracket (18) secured 5 in a ballast tank, or on a OF 006
structure, and a | ocking el enent (20) ad&&ted to be inserted in the second
fasteni ng bracket (18) and to abut about the first fastening bracket (14),
in order togl ockShkefitiapahest astoginy RCEey Sfﬂ%cplrre@ley!mgageﬁ@anhe@’mtﬁ@ such
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T0. sacr 1 B8 saEhdial ddbnt & 2Bt 4 BT UONRE IHcRe! OB) el (e
sacrifics al ireabddasistank, acomacka‘l’*afmr&istﬂmctme and Iadeeidngr&mnﬂgi; (ZQ)JadHEasd eni ng
devi ce for & BaGdie] ol wanadsnaggordinobinie! MeTarkr t0andb iR RORE

conpri ses a rst enli n e ano

the first fémt@mnggaraeb@twéﬂ (rmm)rd@rowd é@etwqa fﬁﬁt@lhlégdlfad@tsaﬁqw&wudl ng
el ement (16 é‘éﬁéP a?ﬁf%sﬁ.@ﬂeéiwggqgé@thé%ﬁid&ﬂs%@%&gd?@}%tﬁ@ fhGtepity a second

fast eni ng brac et w th a Correspondi ng sha t he second
fasteni ng bAG¥KBt (18) being secured to the interior of a ballast tank, or
on a offghore structure, 25 and a | ocki ng el ement (20) adapted to be

inserted in.the seca ast ni n bra 8) ,and. t.,0 abut, about e first
fast eni ng bPacke a(::fﬂﬂ‘}'a 'HO%? a&goﬁd ré# %‘f ‘Patg‘F a%?é@ibk@s (14, 18)
securely t ogemlpelseswbbnerfos U&‘xtepaaoweqﬁ gdrrabf thbdirstizgtening mad{ar(de)d shyd t he

upper part P35 B Sing e el Bl s SEs G EENR A PaReBe: penai cul ar

relative to the dianetrical or |engthw se direction of the anode and/or the
protruding part (16), and conprises a stud (24) adapted to cooperate with a
recess % in an upper part of the second fastening bracket. 35 13.

Fast eni ng dé0| ceséélﬂg@léi agode agredind the ameptine @repegtﬂg tlanafwherein Beki ng

(eag;mnt ( 20} adrsididSidRbisiin aRBoRRAIRENGItH &1 ehdlobd® apRLPid. fast eni ng bracket
11.  Fastening device for a sacrificial 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,



adjacent the U-shaped nlddle sectlon (16a) of the second fastening bracket ,
21 APR 2006 13 and the second leg of the locking elenent (20) is nounted on
the outside of the first fastening bracket (14), in such a way that the
second |leg partly enclose the U shaped section of the first by ?ﬁpg

Fast eni ng device according to claim 11, mqereln a first leg of oC |ng
el ement (20) is inserted in a recess (28) 'Fn the second fastening bracket
(18), in the U shaped m ddl e section (16b) of the second fastening bracket,

and the seceﬁd th€8ebbnd t@; bogle sagk:ﬁbeat@ﬂten( 2q) i$ momuad od the dutsidewfshale of

the first ni,ng. brac 4) e second | eg partly
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accordi ng tolkskapaddectidresfathe firbieblackéd. ng el enent .(20) |s a lock pin,
conprising two | egs (20a,20b) and an internedi ate section (20c), and that

t he | ocking elenent (20) basically encircles the U shaped sections 15

(16a, 16b)5 wildh t Wastemirsy (@Gae2@oprding th tladmeltt, wierersa fitd ledraf tranlotgingevi ce
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bracket (18)
(30) in one (fﬁst@weglbégeketu(ﬂﬂmersect\ Wewabéhﬁtdheéefzemt@@aabmc@aethe g-

secured {® 23n55&d saBorPYf BRI fitdt beicked to a profile in said tank. 18.

Fast eni ng device according to claim1l7, wherein said one |leg (21la) conprise
a threaded opening for reception of a t hr eaded bolt, and that the legs are

arranged in 35U SFéQt%‘ﬂnrﬁg?Hé%b@'ﬁ:'@bﬁﬁliﬁ%lto ERGAPLY, Wh@élrﬁtti@”@éklhg edément ank

30 wh th d fast ed t
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18, wherein whe thairteadeckingeremegni (QO)baeﬂbabytenbege(sZﬂa)U_ shapedvedishsv t h
the any bt hebt SEETLI% Bok320d20b 7 MR beiES! 2ot ening device 15 in-
accordance with the encl osed draw ngs.
16.  Fastening device according to claim 14, wherein the second fastening
bracket (18) comprise a number of legs (18a,19b), in where the second
fastening bracket is secured to the tank by weiding 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 fastening 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 bolt.

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.
35

20. Fastening device according the any of the preceding claims 11-19,
wherein the fastening device is in accordance with the enclosed drawings.



