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CONNECTOR FOR USE | N CATHODI C PROTECTI ON AND METHOD OF USE. 4 gl gjgat he
Invention s This invention relates to the cathodic protectioh of steel in
rei nf or cedvoommsdat e enpl oyi ng a sacrificial anode, nore parBG¢UGBEI10 an

el ectrical connector for connecting the sacrificial anode to the
reinforcing steel it is intended to protect and to a nethod for the

installation of the anode. Background of the I nvention Sacrificial anodes

are wel | known. To be EFNNECTOR RORMSE INGATHRYGe is nade of a netal
whi ch has a nore negat iﬁﬁfl)?ﬁ@ﬁ%ﬂdﬁNBOM@;ﬁﬂ@b ok SFhe steel to be
I efer to

protected so that it w corrode in pr ence he steel. Sacrificial
anodes are . described in European Patent No 0707667 and United States

Pat ent m@gpﬁ@ﬂr}vérﬁiﬂ oblemto be solved by the Invention To fulfil its
pur pose tLe sacrificial anode needs to be connected electrically to the

stedl tiQipdnypitas:falatespma the cathasic pratestion ofesteehrivveiniaropdusercrety t hi s
pur posemplogivigots kacrifltRsieansdal nfnadystieimriyUtd A5 NbdtAsal BeMRetB8LTor

Fappi nGOBERENg % FRUTEiR] S0e AP aF T OB nAtieeh fe AR P RIECAW of T+
clips do aciethpsd foo tise nstalldtion ofithe anodehe netal to be protected. These

nmet hods have problens in that the drilling of holes and use of self tapping

2s screws is tinme consunming and there is always a risk that the clips and
cl arips Bagkgreumdsebihgelvenitiorpr esent i nvention provides a solution to these

bl % | ; : I
pr obl eng, ificldl@ndags Are vt ddS g& ‘B@Q@ﬁd@tl%[tﬁgcécﬁn%m%nbae99 %gfi to

the steel rernfaorcing el ement by 30 w ndin onnect or aroun

r ei nf orkimgtabvépehchas a mare_negative mlectigyspmotential than the/stegbiods ( 7
Su rnm_a(r]I Yoréfectée sbrmlamt;\mn o%m_redlhr&e\‘érehﬁé t6tRE &dtkel. tnsaaﬁﬁ?al ?l‘i‘&léﬁ hfe

provi ded an asse or Luse .i odi ¢ .pr ian.o

rei nf or Re i'%g’é‘%{qﬁq{} E’éf?’l!&bzw@aﬁegé&éﬁfﬁﬁ%%ﬁ%'ﬁ@%‘ié?ﬁ3 an
anoge of a nmetal having a nore negative el ectrode potential than steel and,

in el ec‘;rrchqgllnn@g%g?gﬁé%p&etyptlﬂvegg% an el ongate electrical connector nade

of a ductile neta a T berng wound around the steel reinforcing
el emrentTa fulfildtppatpesedbe sacrificial anode needs to be connected electrically to the

steel to be protected. Metal conductors have been previously used for this
purpose. Previously these metal conductors such as wires, have been attached to

20 the steel reinforcement by drilling a hole into which a self tapping screw is
inserted. Alternative methods have involved the use of clips or clamps to secure
the wire to the metal to be protected.

These methods have problems in that the drilling of holes and use of self tapping
25 screws is time consuming and there is always a risk that the clips and clamps may
be dislodged.

The present invention provides a solution to these problems by the use of a
ductile elongate connector that is connected to the steel reinforcing element by
30 winding the connector around the reinforcing element..
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t o Advant ageous Effect of the Invention The connector can be installed in
|l ess tinme than the previously used nethods involving the us@ 1ofEBeNR

t appi ng screws- and is nore secure than the clips or clanps. is Brief
Descri pti o @f2sslyre Drawings Fig 1 is a perspective view of RGEGBMIBAI ment
of the invention in which two wires a-e twisted together Fig 2 is a
perspective viewon a smaller scale than Fig 1 in which the anode has been
cast around the wires of the connector and 20 Fig 3 is a perspective view
on t he Ssanmasy aifehadnkegtianof anot her enbodi nent in which the anode is

-surrou t i [.a ol I i ripgion of
the 1 noveerde % TR Aesthl RoRGBR RN (CPRNIL] an FRRAhbETRE it
magnes icathogis pretegyon sefdsterbfreinfarcement in Hefdoigedatengrata sdil abseybly

cont ai RpRprisign The el ectrical contact between the connector and the anode
is preferabl %O{i dedﬁtgz havi ng t he anode in t&&formof a bl ock which has
bee c&%tan(% ot ayiRel@:BAViag 3 M NegRtive RIeEiToRa AptantiasBiandsteg! aads or m

t he bl aeklecticatadntacpedreaithof the length 30 of the el ongate connector.

Al ternati vel vy the electrical contact rovi ded by.the_el.ang connect or
bei ng WBura SlpBdfte” ek oo alier of ro a6 e, ey Sapuded Bring

si m | amoungtaraghddhe stedieemiocteng dleacit dodpatprotemt@@ct or i s conveniently in
the formof a wire, although other elongate fornms nay be used. The wire nay

conveniently be of steel, preferably a 35 m|d steel. Preferably the wire
i s s Mebiantageays &l of theadmvensiost eel of the reinforcement. ~ 2 1 FED

2003 V@HOtghfEor TaRWé Cﬁ&%ﬁ@éﬁﬂﬂle@@irﬁé’ﬁ?ﬁﬁttﬂﬁ PRSP UsBE Refalal 1ty

of wires twi sted together_over a portion of their length and the anode
may be IRQVING (t5ENHSE I $eH SRRRINGRATEWE: A IS HBOTRSACHTR Jhay W08 GHBENSH o

i ncl udeldmpsled or bent or crinped. The purpose of the tw sted portionis to
increase the surface area of the wire formng the interface wth the s cast

anode and thereby inprove the electrical contact. The wires nmay be tw sted
t. ogat hddriefiDesqriptionmf thiei Rlawingsnt er nedi ate their ends {for exanpl e near

the m of il t . v . h sid
of t he TS 2 peSpeck e e b Ste| diibod ST 15 e BioBih Hilel Bu8Wiphs e
Appl i cae dwiskes! tPaPtBe7) describes a nethod of cathodic protection in which

to mai miginistdpersBdtUdetvitl Bre aldrRAIe \Riald s Fj 19 WIsith Qe @nokliead he
anode i s surrounded B{ a,magﬁrl al contai ni ag an electrolyte of high pH To
avoi d [PEes; REAURY e wirgs sidhe copredrh@8Rds that in the case of a zinc

anoge tfig 3pis 4 pepdpdotiaetvieb @i thb&;am sBald ablRig @bﬁﬁh@ﬂh?r @a&mdidngeidt im ]E hi s
pat ent ar.e cenmentiti.ous nortar ich may.he, cast ound t.ne anode to form
Bl ¢ HiEn SERRbUE IR rPanAS] By 4 neRab Wit pESE brdl ANl al T hough such

nortars are nore readily available. The nortar nmay be prepared froma

cenent - i nSi igh al kali content or additional 20
al kal i %@‘ggﬁefd@éb?{’)ﬁtﬂzhrgrg}btbéphgg' sodi um hi;dr oxi de or Iithium hydr oxi de,

the | atthg apefagispPesferatiy. zimedu salminiynbf cadiolen Hidmagnestndrmay hee
Pr egseniudelly Refe@NcBBYo e Al WAudRBAGYS cofGiming B! | L1 ous nortar cast
we

around the anode. By cas
The electrical contact between the connector and the anode is preferably provided
by having the anode in the form of a block which has been cast (by cast we mean
allowing the liquid metal to solidify to form the block) around a portion of the length
30 of the elongate connector. Alternatively the electrical contact may provided by the
elongate connector being wound around the anode or by the connector being
soldered or similarly attached to the anode.
The elongate connector is conveniently in the form of a wire, although other
elongate forms may be used. The wire may conveniently be of steel, preferably a
35 mild steel.
Preferably the wire is as noble or more noble than the steel of the reinforcement.



25 mean formng a solid block fromthe liquid or sem’liqui? n}:g[%% The
casting is preferably carried out in a nold. The porous na ér Og one

that preferably contains a high pH electrolyte as descri bedlilci['lgG /Oggelan
Pat ent AppY® 84264¥h No 0707667 ie one containing an el ectrol ol ati’on
whose pH is sufficiently high to mainfain corrosion of the anode and

passive filmformation on the anode to be 30 avoi ded when the anode is

gal vanically connected to the steel reinforcenent. In the case of a
cenent i { 1R GENABFLAMDhECTBPHSS ladPlyfaé‘%Qﬁ wiresdwisted H@QEE}% O¥BI atRAsHoN Phe

‘mortar thiekr lepgEf endlthy dhade mag® east Hbuabkaki twested WOreoh. 1BY te heast 1 %
l'ithium hydr.oxi de ba

d i ght of the. di d. k
the rror Yas aAre SReRR R s Rnsd b B8P B) RinAehl JrR HRORE STabe Fisunt
Conveni portibp isHe inotemse the $urfddeuarday df the sdrd forgriegitlee intedfacd it tian

i val ' ' LY, ;s rgcgp 26439
I%qCEIJ'; S\Claat /%@%gé’lﬂﬂfé@%mmé’? %\2‘% g}'e% Iggecﬁ]%a‘}pé;og}%cﬁr i‘c]gzﬂl 'L% | etg’%xg{asq)%; t hi um
i ons pr@@ﬁﬁ@fp?btﬁeépﬁ'&‘ﬁn‘wé@&‘i s intarmediptes itheic eqdse (far k¥aMplggRedfaths

reacti omgddl® dfAREl abRgthisPWBViRiat MendtHs @F Wite &lxked dnBthbades e thercarkanpl e
m xtures of |ithium hydroxide and sodi um hydroxi de. s The anode, the porous

mat eri af" ‘nortar and the casting may al so be as descri bed in European
Pat ent Application No 0707667. to According to another aspect of the

e R, TR BABRRE P A Al ARV BNy HETABALL
conpr i séesaribest 8l melihed ot epthodic) pasteciid) innwhioh o deaintaip thekicathaalic

| ectri ' . . "
(b kS e GRNERT SRuSBINES BB DI e SBRESS MurtindeAty Pl Mfgidial B1C
el ongat @%@H’W&:t@ﬂ elpetiplta f bigkepH.eiTrf gveihwassivaliensekheagners i

conpri secoathends R iRiesleass BEATIR AW6de Bk PH is e 1dR0abBupi4t he 20
el ongate connector. A further step (c) may be carried out before or after

step’ (b) which step (c) conprises casting around the anode a porous
mat er i aSuitabieanaienglsadesdribedr il thiscpatehtibred bementitiouanartassiifhich adyl tye hi gh

for cor i f e cyr d pRassive f.i 0 ti be
avoi ded{:g%r é%eu(r?lgblhggt e an(%{)jcelfo?'i] %i H@R'i HZ? ingors\ %?se@f_“?Lgh%tl-lhg%i rbﬁ@art s

el ect r of§mentitdus pBhough gushraprtaraare sawe wadily aMgilabiged hehaostdodeay s of
anot her hi ,Jr@vg i i east
13.3 or bﬁ?@%%aﬁberﬁ%fén@ghgg%ggt%g%nqq nHterg%%%/é?ﬁea Sur |kr? Il_ ﬁ]é&ﬁ?gy (gjg;/tﬁgtnla?)n
conétnt Aal sRRKRE %\‘?f%?‘%/lt(h 9 morka{ed sediugM hydioxide I%S‘”{'@H— hydfoxide. 88 ensen.
The i nveyiter eeingSpfdrégabl e to the construction of new reinforced concrete
3s structures in which the anode assenbly is connected to the reinforcenent

by , neans of the connector and a high pH porous material such as a nortar
cast ar dhadasdenblpode ancd2 andEEbriH¥Ebor of the present invention may have a

porous material eg a cementitious mortar cast around the anode. By cast we

25 mean forming a solid block from the liquid or semiliquid mortar. The casting is
preferably carried out in a mold. The porous material is one that preferably
contains a high pH electrolyte as described in European Patent Application No
0707667 ie one containing an electrolyte solution whose pH is sufficiently high to
maintain corrosion of the anode and passive film formation on the anode to be

30 avoided when the anode is galvanically connected to the steel reinforcement. In
the case of a cementitious mortar the electrolyte solution is the pore solution.

The mortar will preferably have a content of alkali equivalent to at least 1% lithium
hydroxide based on the dry weight of the ingredients used to make the mortar. An
35 equivalent amount of sodium hydroxide is 2% by weight. Conveniently the amount

of lithium hydroxide is greater than 2% or an equivalent amount of sodium
hydroxide of 4%.



WD 00/.26439 -5 PCTI GB99103517 The invention is also applicable to the
protection of existing concrete structures in which method a2 HoF &g Ty be
made in the concrete and (i} the anode inserted into the hole and il%a t he
connect or WoMRsd¥%d to the reinforcenent and (iii) the hi ghPHCHRYETAI
cast around the anode. Steps (i), (ii)Yand (iii) may be carried out in any
s order Referring to Fig 1 of the drawings two wires each being a 16 SWG
(standard wire guage)_m’ld steel wire are twi sted together .over part of
their | bHYEM Bydexideés the prefeged: akali hespege b P&O‘f"gﬁiqfa qc§ionr om
-about 38gainstalkatnsilfloau(orl £REN hggadgate) Wakctions it wntmte fovesvis rdixtdres8 and

10 exten mthe twste ortion 6. .The |e . Of 4,.8 and 10
"o typi BLARAR DAY B8 e 5 BBl miflifen PRy ARl a4, heited0ns

12, 13 htydraxidiel5. The arns are each wound around the reinforcenent. Usually
one pr two conplete winds around the reinforcement is sufficient to make a

satisfactory electrical contact. The dianeter of the loops is i s typically
from abdbe 8nede.1thanporgue Palesied eofmendy Rodpihe cashngamayi @ifce behasuse of

a tool gbséded iiiEurepedntratehPABpRAHIDH NG ORO768Y. potatoes and the like. A
suitable tool is a spring |loaded ratchet tw sting tool known as the Stanley

tying tool and is available fromDirect Wre Ties Limted. By neans of the
tool the arms which have been wound around the steel reinforcenment (not
shovv@} in reinforced concrete 2a may then be tw sted together. This has the
ef f 8¢t of tightening the wire around the reinforcenent. In Fig 2 a

cyl i ndr Acaprdimgto anethier a8pett efitbatprasentinintins therewrdpetyidad Armethividakness
has bee : it St ' | R L QI r he is
ot i nr [Tsiging o RHGGIEaRYLE S bt e BrkOReThShY Bt EIRIGRERY [@rirelolS: t om
edges oWWhighemsthdcomprigos thr inloming stepsia) arevbhin amaerdarnducenent . The

assenbl ya)shakingidh Eledtrical@dniBétiorPiiefweehlart BioHdald cbhgedtof BAditRERNdEE near
the mddle of their length and placing the twisted portion in a ceramc

cast'?ng@88 nmould. Molten zinc was then poured into the mould. After
sol i di f yb)wmaking eleottical cohiach withstheestegle@iriforsarhérst bpwindingtaevelorgatens 2,

4 8, an 0 i of e anode and enabl e the anode to be
connect 8*8%%%&%%%0#%&@%?’&8@% "elenment if desired. 3s In Fig 3 a
bl ock of nortar 24 has been cast around the zinc shown in Fig 2 to give a

t hi ckne I ~ {HAC io o | 80§ ePCT/ G
boo! oas1heiep falfal éfi‘ﬁﬁ°'?%ﬁlﬁz‘g”ésa“m%‘svgﬁa%dﬁ?ﬁéﬁgf?ﬁﬁen5 e bl y
showh i §langpte cpAn@ctefevi ousl y vacuum formed plastic nould so as to | ocate

the zinc centrally in the nould. A high pH cenentitious nortar containing a
| uti f pH ter than 14 by .m xj . Portl
Ceront  BoliEher et nriry 6 B3TESuelRersE GHQHET PR (i WPISoRITe (Based
_(I)_E_ t he \mehgiﬂseefcaslﬁagcarmmﬁ m@V\d@mde\ﬁi pd&rowetma:aﬁrml containthg ahCBIEd:tﬁOIyMI ?d
is wa , e [ r. ur nd. [ ey o] u
Lo yi or aoRisR e, 3 B ity ol 185 2oBgicrh B RE ERistd Ve 2l

f or 23se passivedilmdormodtion v beemoided.of steel reinforcement in reinforced

Preferably the anode is zinc in which case the pH of the electrolyte solution is
desirably at least about 14. When the anode is of another metal such as
aluminium the pH may be lower, for example at least 13.3 or 13.5

30 The pH may be determined by measuring the hydroxyl ion concentration and
applying the equation
pH = 14 + log (OH") after Sorensen.

The invention is applicable to the construction of new reinforced concrete
35  structures in which the anode assembly is connected to the reinforcement by

means of the connector and a high pH porous material such as a mortar cast
around the anode.



concrete said assenbly conprising: 5 (i) an anode of a netal gaV|ng nor e
negative el ectrode potential than steel; and (ii) an elongate e FEBt 3003 al
connector physically and electrically connected to said anode and made of a
ductil e newai00/2643 wherein said anode is in the formof a bFGEEBPYPIRY
around a portion of the length of saif el ongated connector. 10 2. An
assenbly as clainmed in claiml wherein said el ongated connector is in the
formof _at least one wire. 3. An assenbly as clainmed in claim1l wherein

sai d el bhgitventionrnedsvRPRIAMe setheaprotediiqn 8f pXistiag cpneeatesiiustusgstinget her

-over a @ffchimetHyd &Mid MRnss Frnad%ﬂﬁ\ thB e dRe & RY am@l@ ahdge heamdPHBd

around gsaid tws ortion. 4. al e 3 wherein
sai d WI h%{?eaﬁ/\n% ttg‘ﬁ CYPERARY C%ﬂne&teﬁggb gx%ﬁeﬁngﬁrgpmtﬁr@ptﬂe% edHal’ so

t hat sapld mateesl easteardundtiendbyef Bepsr(dr @i)tdrahy(igmeay bescatdedous & dnpnode.
5. An aggpepbly as clainmed in any of the preceding clainms wherein said anode

I's encl osed in a porous nmaterial which has been cast around sai d anode,
sai d porous naterial containing an electrolyte solution whose pHis

suf fi ci RBIMIndtEIFid AT oftREREWVTY sottNdo wited ek @&9&@1@@@@(&% q Wegur and

Gai vani G499 OB B0 CHRELID PV PLPATPL EHINENED P astembl y as
cl ai nedlemgtrcd)mhm twvistedpirtios 8l ¢l t@iiedlly fromnastut &8 ol 42 nendFeai terfgtperopus
e L b nB TR NS e BB B R PoRS B LR P
cl ai ns lengthoobiheagiros 2wt B and 10 is typically from about 148 to 152mm and at the
end of each arm are loops 12, 13 14 and 15. The arms are each wound around
the reinforcement. Usually one or two complete winds around the reinforcement is
sufficient to make a satisfactory electrical contact. The diameter of the loops is
15 typically from about 9 to 11mm. The purpose of the loops is to facilitate the use of
a tool of the type used to close paper sacks for potatoes and the like. A suitable
tool is a spring loaded ratchet twisting tool known as the Stanley tying tool and is
available from Direct Wire Ties Limited. By means of the tool the arms which have
been wound around the steel reinforcement (not shown) in reinforced concrete

20 may then be twisted together. This has the effect of tightening the wire around the
reinforcement.

In Fig 2 a cylindrical zinc block 20 of about 40 mm diameter and about 7mm
thickness has been cast around the twisted wires. In the Figure the centre of the

25 cylindrical block 20 has been omitted to show the wires. The top and bottom
edges of the hlock 20 have been rounded to prevent crack inducement.

The assembly shown in Fig 2 was made by first twisting the wires together near
the middle of their length and placing the twisted portion in a ceramic casting
30  mould. Molten zinc was then poured into the mould. After solidifying the product
which was removed from the mould. The wire arms 2, 4 8, and 10 extend on both

sides of the anode and enable the anode to be connected to more than one
reinforcing element if desired.

35 In Fig 3 a block of mortar 24 has been cast around the zinc shown in Fig 2 to give
a thickness of 10 mm all round the zinc.



concrete steel reinforcing elenent; and wherein said assenbly is connected
to said io reinforcing el ement by wi nding said el ongated corpng_.t or around
said reinforcing elenent. 8. An assenbly as clained in claim \ﬁﬁe}oas n said
el ongat ed wwommsasoor conprises at | east one wire of a materiBFV&89%HBBIT or
nmore noble than the steel of said steel 15 reinforcing elenent. 9. An
assenbly as recited in claim7 or claim8 wherein said el ongated connect or
conprises a plurality of wires twi sted together over a portion of their

| engt h, Ttendssdrablyi shaven ¢h Bigpdevdsamakledry positieningrtbaradsseaitdy shvoened Figr t i on.
20 10. 3 | Al ' j rel ' i 1,5t ed

t oget he‘?matgigg\gggi¥|¥ ﬁ%‘r@ iunt %é&? %"(télesmt; hme%lwéﬁ)déé s[bo&)?ﬁg? \(@%?@C\;a\(n{e?\é'tsa\{@{‘end
out war dng e fhhigh PHEcesmentdiogs mertansentaifiee a pore spletim ofopld ggeater An

ASSeTD thahotd eds pregdiedoy fing B PORBIUOBeRENE PONRIAcORIMIAG2A0LY | O
i i | _sai . i si ng: i ,

oy e L ORL Y ST5RE Ry SRR RS e Bltint oF 1 SR MERE OGS o

t wi st edwgter tandnpodred into the ohowldoThisrwae rdliawedatt hardeumnfbr Saindhbuissaadl

portio L. \WhLe..nn |y fromsaid bl ock;

and m@?‘&ﬁﬁe@g’?’ d\?\n}orrlégﬁgmé"g# ‘%M‘%‘?ﬁ’égﬁi‘%"g&%ﬁgwﬂih\@ég“enm y as recited in
claim 11l wherein said anode is nmade of zinc, and wherein 1 o said wires are
mld steel, and wherein said anode is enclosed in a porous cenentitious

nortar containing an electrolyte solution of a pH at | east about 14. 13. A
met hod of making an assenbly for use in the cathodic protection of steel



reinforcenent in reinforced concrete using an anode of a netal having a
nore negative 15 el ectrode potential than steel, and an el ongat ed
el ectrical connector nmade of a ductile metal, said nethod conpridsi rgg 4&9
melting the netal for the anode, so that it is in liquid form (b) placrng
a part of the length of the connector in7a nold; and (c) casting the anode
fromthe liquid netal in the nold to forma block of netal around 20 a
portion of éﬂgnkgngth of the elongated el ectrical connector. 14. A nethod
as claimed 1n claim13 further conmprising (d) producing a liquid or sem
liquid m xture of a porous material containing an electrolyte solution
having a pH sufficiently high for corrosion of the anode to occur and
passive filmformatjon on the 21 FEB 2003 to anode to be avoi ded when
connect ed tl A0 asseiBPly ey wiegn densatodiapratecayn phstes! seinfporeenend inreirfrrcse ¢ he
m xture around the anode from(c). 15. A nmethod of installing a sacrificial
anode to prosnerste sandassewbly qomipifsigcenent of reinforced concrete which
met hod conprises in any order: (a) naking an el ectrical connection between
t he sacrsi fi(§) @l anadeodeéa arethl daviek angat adgativenrtetode pategtixdthan seegtanie netal ;
(b) meking electrical contact between the el ongated connector and the steel
rei nforce g n
reinforceggﬁg?Hgﬁﬁgggaggfg?§%§?95g§g@ﬁgﬁ?@%?ﬁga%ﬁgEg ecP%?§% &ﬁgk%%%Pgr
around the reinfor ) M sting the ends of the el ongated connector
t oget her uépndn%ﬁ?ﬁﬁ% ﬁh& %%ﬂ%ai G A nmethod as clainmed in claim15
wherein (a) js practiced hy casting the anode from15 g liquid netal in a
mol d cont ai\ﬁﬁmanﬁaﬂanage isHB (RO RABA 801965 1PBRGA SOMbEROGON pbiha leBFBaRd o
portion of the length of the el ongated connector.

said elongated connector.

10

2. An assembly as claimed in claim 1 wherein said elongated connector is in the form of

at least one wire.

3. An assembly as claimed in claim 1 wherein said elongated connector comprises a
15 plurality of wires twisted together over a portion of their length, and wherein said anode

has been formed around said twisted portion.

4. An assembly as claimed in claim 3 wherein said wires are twisted together at a
position intermediate their ends so that said wires extend outwardly from more than one

20  side of said anode.

5. An assembly as claimed in any of the preceding claims wherein said anode is
enclosed in a porous material which has been cast around said anode, said porous

material containing an electrolyte solution whose pH is sufficiently high for corrosion of



17. A method as clained in claim16 further conprising, carried out bef ore
or after .(b),  (d) casting around the anode a porous nmaterial co ni n

el ectrolyte solution having 20 a pH sufficiently high for corrog g'lrf:a)f'-’
anode to occur and passive filmformation to be avoided. 18. A nethod as
claimed in claim17 wherein (a)-(d) are practiced using a zinc anode and
using an electrolyte solution having a pH of at |east about 14.
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element.

8. An assembly as claimed in claim 7 wherein said elongated connector comprises at
least one wire of a material as noble or more noble than the steel of said steel

15  reinforcing element.

9. An assembly as recited in claim 7 or claim 8 wherein said elongated connector
comprises a plurality of wires twisted together over a portion of their length, and
wherein said anode has been formed around said twisted portion.

20
10. An assembly as claimed in claim 9 wherein said wires are twisted together at a
position intermediate their ends so that said wires extend outwardly from more than one

side of said anode.
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12. An assembly as recited in claim 11 wherein said anode is made of zinc, and wherein
10  said wires are mild steel, and wherein said anode is enclosed in a porous cementitious

mortar containing an electrolyte solution of a pH at least about 14.

13. A method of making an assembly for use in the cathodic protection of steel

reinforcement in reinforced concrete using an anode of a metal having a more negative
15 electrode potential than steel, and an elongated electrical connector made of a ductile

metal, said method comprising:

(a) melting the metal for the anode, so that it is in liquid form;

(b) placing a part of the length of the connector in a mold; and

(c) casting the anode from the liquid metal in the mold to form a block of metal around

20  aportion of the length of the elongated electrical connector.

14. A method as claimed in claim 13 further comprising (d) producing a liquid or semi-
liquid mixture of a porous material containing an electrolyte solution having a pH

sufficiently high for corrosion of the anode to occur and passive film formation on the
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connector made of a ductile metal;
(b) making electrical contact between the elongated connector and the steel
reinforcement by winding the elongated connector around the steel reinforcement; and
10  after (b)

(c) tightening the electrical connector around the reinforcement by twisting the ends of

the elongated connector together using a twisting tool.

16. A method as claimed in claim 15 wherein (2) is practiced by casting the anode from
15  aliquid metal in a mold containing part of the connector to form a block of metal

around a portion of the length of the elongated connector.

17. A method as claimed in claim 16 further comprising, carried out before or after (b),
(d) casting around the anode a porous material containing an electrolyte solution having
20  apH sufficiently high for corrosion of the anode to occur and passive film formation to

be avoided.

18. A method as claimed in claim 17 wherein (a)-(d) are practiced using a zinc anode

and using an electrolyte solution having a pH of at least about 14.



