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WD 2005/ 026415 PCT/ EP2004/ 009436 Devi ce and net hod for

el ectrolytically treating electrically insul ated
wa@osoa4ies 5 Description: The present i nvent i BCI/EP2004/009436

relates to a device and to a nethod for

electrolytically treating electrically conductive

structures that are electrically insulated agai nst 10

each other on surfaces of strip formwork pieces in

C e ' leat.i ] . [ f '
DAY B ALiEflod 1P fébto B koY BRI IT sigiRred
sth@éturggods, foil-like plastic is utilized, the
el ectrically conductive structures required for the
electrical function desired being produced thereon. 15

#ﬁghlonal met hods utilize for exanple a copper
imaterial fromwhich the desired netal pattern
|s produced using an etching process In order to

| ower the cost of this nethod a

THARTASAEE MENgPN SEIERS i 8 SevioRand o MEtRESe dor glgetrayijoally
tre?& ﬁ%\b&%ﬁ%%@ﬁd&& eétﬁmﬁﬂ:%s%% SR5elckRERyY ifsufdted against

produce the net a structures usi ng
e@irecmweo bytsurfadep asistripfornBSwotk pickesimcomeyosided glating lines.
manuf acturing antenna coils is described in U S.
Pat ent No. 4,560, 445. According to this, the netal

F&i r'h%ﬁgfé’c?ur‘i 9&519%&% \gé’rﬂaﬁ o%%é’)or)ﬁéé Padd J)rmdeHﬁflchﬂlo@l tags for

sequ ce involving the f'ol l owi ng method steps:
gm@ Ifcmhgke pkeist:bumgtlhzmhme elamtmmgallwh:@nﬂua’@\te struetuesy egquired

t .ad f 25 [
fof e PSR SHITtAG (om0 ey PrOa T LT mucal,
printing a mask in the formof a negative inage,

accelerating the catalytically active onpounds,
Ceheemtmaégsetaads gtiiza faylexainep! m@qu@pam}? maieyial §ees which

el 538, AR o B A bbag, o o

IWRIrRE cbSEdf thit meehodEAE &5 Pentit esanutaetts ofistrectaesnfiner than
used for this purpose as conveyorized plating |ines

thase that @eydie achinged wilnvibe QIChiRG PERFR aherﬁda aBr'BK?@HP” to
ok PIAS bk BEOSTESII ket 94t frown
Ritiesd forl iibhefaetirdlg atepnaicoilois déiemiimdtmrthelPa‘tebmtd‘ﬂms

serve this purpose. For electrol ¥t| G tre
4,560,445, According to this, the metal structure is prodaﬁced on a polyolefln film
using a method sequence involving the following method steps: swelling,
etching, conditioning the plastic material for subsequent adsorption of
catalytically active metal, depositing the catalytically active metal, printing a
mask in the form of a negative image, accelerating the catalytically active

compounds, electroless and electrolytic metal plating.

Processes for metal plating strips include inter alia electroplating methods. For
many years, what are termed reel-to-reel processing equipments have been
used for this purpose as conveyorized plating lines, the material being
conveyed therethrough and brought into contact with the processing liquid
during transport. The tapes are electrically contacted for electrolytic metal

deposition. Contacting electrodes serve this purpose. For electrolytic treatment,
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WO 2005/ 026415 PCT/ EP2004/ 009436 it is possible to

di spose either the two el ectrodes, neaning the
weonwsazi4ifhig el ectrode and the counter el ectr OPET/EP2004/009436

the counter electrode only within the processing

it Isi ppdsible o dipose atibes thmgtid @%%tro@e@ﬁnb@&lr@ﬁt@c&arﬁﬁctmg
descri bes a device for el ectroplating

elerieeds ang e spHyter slqgiiads. @5m@wm@r§{qqtq9dﬁmw Wthin the
t I 1 f
pBoBEsioBuitfihdfle BRdcedeifty fRE 85t 1O PTS oomter S "

el ectrode are di sposed within the bath. The problem
oflBEReh IR 4 e h ok A R RLp ey
etE:hﬂ@ M?ﬁ‘fuch{?@ sﬂﬂ@rm@oﬁ@@?%% ﬁgwﬂf(‘:thooéth‘ihé QO rollers

["er s armges sensitive . For the pur pose of
servmlgd'bngsb&bllslmdgcalergnwtmdntmm the anunden ¢ledwededardi n

d‘gP%%%‘f }{}fgﬁ ﬂ?wﬁgptagla hﬂ%@m"‘?@%f’éfog’ 2 ?ﬁ?ﬁ?rgﬁA rﬁ%ﬁg%’r}sqg hétthe contact

roﬂb%céfeoalsatmétgl ;§lbfé&P\§vHﬁFhSthbft§ch RAMRaBINPE Y a PRRthat the metal
configured t 15 conductive on a substrate in a

der@@ltedd:n’c@éhe eqnmﬁaphmiherzf damggesmensiivatipih an  anode
and a rotating contact roller are located in an
el ectrolyte bath. On its side turned toward the

Fouipetpabese bhgv@@mga@t redtingr mietal clepoeis ef dethddus within the

ative pole of direct current source and on the

elgr:g@lyteu bA V%QA%B/@%T@ Actgscribes ge glestreplating pgripnagnt for
regli]fgrncgﬁé ?)ﬁg etcﬁrgﬂgagﬁgac tdcg.ﬂ"eg tﬂ?@fa\{éﬁglgé%fbggn conflqured to be
cdntdl.tdﬂaé onf a shestedtklig et reel-tf-rekl diqugshestfor etripsintvatiich éﬁ

result the netal deposited onto the contact rolle
a'&ﬁﬁ@ Agd gretatingarantactolier aledocatad iBraryeleckelvip bat- On its side

tugrg%g} ﬁv? 4 tﬁ?%\kxggtééféa; gkgé’ggnt%(:{ rdtir @@&%dé}ﬂ ({Jl?(?the pegative pole

maj or dr Sa
ofnediredt cwrdrtaburdeandonahe sidd ‘uﬂned Yy tbemfmtm toothe positive
eavy, wear as a resylt of t ent alterna
‘gﬁéﬁé'i“? GHITERt 92HrRRt Aiss &i%‘f{%‘gp‘g gggﬁf %?QTHS“{‘%;"%E ggntac’f
rdlIBR i §388TheMyym, %r 16 tRSTB t'h%aéo*ﬁ@cﬁi?%f aedﬁ%‘d?%wr%ﬂt motor. As a
coatings are to used. A basic di sadvant age however
rassitt tet metsl yjeposrrc@i: esta Mtcca'rtactdohelmatmnm@one gevolutien of the

trol yt [y t
B} bof PR 86 b Yo ol Skl pra
toWH?d Hrdie ﬁ%ﬁ&r%éé&va‘?ﬂé’%@é’f tHis f'r@th(% Wa@ R ESNARL rollers
coils however not 51 325 C2 therefore
am sidijectds heavpwesr asnal resutieefibe dfesmaniest attemedioglapssation of

fpﬂ%fﬁgﬁ (ﬁﬂl %’g‘l ‘;F\isoé 158 BSALArCRhY YeRiPESRShitdEd and
expenstve coatings are to be used.

A basic disadvantage however is that only surfaces that are conductive over
their entire area may be electrolytically treated, structures which are insulated
against each other and are desirable for producing for example antenna coils

however not.

DE 199 51 325 C2 therefore discloses a device and a method for the

contactless electrolytic treatment of electrically conductive structures that are
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WO 2005/ 026415 PCT/ EP2004/ 009436 el ectrically
i nsul at ed agai nst each other on surfaces of

web@sordseal |y insulated foil material, in whiPCI/EP®04/009436
material is conveyed on a conveying path through a

el@[:ﬁﬁ:%ﬁz ll’(&ll?ﬁgala%gﬁ%%h lo?h%f rﬁ‘guﬁ%@@@f gid cicklly itsilated foil

rocessi ng ring ansport, the material is
nmamhlplrﬁmlhlphsthe atateealss coneeysdon rocE @Y nghgalidhroudh a

S S
trﬁﬁ% 4 'rh?! teif@l BrdoFRE cRlIesddt o Sl Grichsleatnodk epbhyement,

polarize ectrode being in turn contacted with the
epclvcessistigg bf qmamodécaﬁyrp@amzedsel@pﬁ@d@aiﬁ@e@c Fuanegicaliy

o AR I SHEBISHTIR A aSFL ShA B oo

'%Li%b@%étfd&”@ Séiﬁ@ iRtdifrcdntacted SAHiHY[h% pressssing lhqtnd A current
ubst anti al lectric current is aIIowedtofIO\n/
sdumc@dqsesmtrwééip flow thiasiobdpesiecrqdgsornd heglectrically

oA RSy, TR OB o 5 Moo e e

steH eopanAeatHar gubstRhBAINEsS eichiecasent iseslolvieddd ftdmedlrectly
el ectrode arrangenent netal is deposited

betwieemthe o appesitelt prlaszed isleg Aoqh§§‘g\r%ta€?§§§ﬂ}? method
dggg% Q(—?% gst @%E H{;@Eggfﬁf mle?éil to‘é%oggéclf lth o h§v§ gnagEsd coatmg

artz ectr As opposed
ttlli\nk@)krﬁé\sﬁs $ihey la@uaSre%hJBQif rzhv@l ele@tmde@rmgamem rBetdPig deposited on

thereneinancinsis Fde Il iiaar o o0 o againggh e GheP Rand as
RE LR Piche g OB et Py CaRlcely FRNIRER ebclrase

al l owed to deposit as long as the material is in
contact wth the cat C(% nd the el ect

AsspRppsashioifedITeviers & arrangerpen e{Jo%yiBﬁﬁpt No. 6,309,517
JlsBRbLE %yﬂl%jﬁ& HEY Fé GHM @5ting N Sﬁﬁre élfriéﬂée&hplénﬂ* Wwegspieces

are use ers are seal ed toward
sichcds pliyted circalt boaydsisamsicbfihe eathasg issonégaied pyitside of the

reTigien dueCpeing it dn depes8 pelioRE BTN BpbligPaf cBhtact
\ﬁiﬂ'?'fk@ cthBae =M tﬁe%ﬁ’é’dt#‘cﬂ?ytfeoFoF B@ta%hﬁﬁhg@étﬁr‘rt@laiontact outside

reel-to-reel proceSS|nﬂ | exi bl e strlps havij n
afdhe@motméytsmeﬂlac@wtan Akss bausmsrw@rdg @e%ml&@cd eitllers are

%?qécif d OUt lt%tﬁtfh e%eqt ﬁgh@et%tcgf sg?@ﬁ n‘?ﬂ% dewce

H&/t/é\&e?hé )ﬁotﬂgﬁn@é@ﬁﬁl prb&dtsin bmperbmtwmikymeceswad lrwnxbated
lers are thereby provided with an ion-perneable,

ﬁrlmttlﬁescal ly insulating I|ayer that keeps the strips

spaced a defined and as snall a di stance as possible

DE 100 65 649 A1 proposes a device for the electrochemical reel-to-reel |
processing of flexible strips having one conductive surface that has a cathodic
contact roller located outside of the electrolyte. Special anode rollers around
which the strips are wounded are rotatably disposed within the electrolyte. The
anode rollers are thereby provided with an ion-permeable, electrically insulating
layer that keeps the strips spaced a defined and as small a distance as possible
apart from the anode. It is not possible to treat surfaces having structures that

are electrically insulated against each other though.
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apart fromthe anode. It is not possible to treat
surfaces having structures that are electrically

w0 p®alba4exl agai nst each ot her though. 3 WO 200B¢DRB20086009436

PCT/ EP2004/ 009436 As a result, the known net hods do
not permt to electrolytically treat surfaces wth

smal |l structures that are electrically insulated
Asgaresitlt, 82 knowRénetands doatot narmlﬂep&iectt@wtlaahlyéreat surfaces

Wit GhRh SELcKrel A E LhicaflG STt A fahatedaahdl Bhd that

abs depesitamdardryelaetricRy MsefRBd Wt Mdeom b etRy @@ ihstrip
to avoid the disadvantages of the known electrolytic

PERERSSHY ApCaRMAYOEsedNBeset hods. More specifically it
Is an object of the present invention to find a device
and a nethod 10 which permt continuous electrolytic

Thegarbbiem updesipiapl the lppesdntdaldntictohdrsfore/ie tosivoitbther es
that are electrically insul ated agai nst each ot her on

digadapEagesyof @ﬁ&@@W%@ﬁP&vowg@r%ﬁqsﬁg]g@e\rw%@@# mgthogs. More
ShEE LA 5 SuplerPpg BRR rBY0RP Tl ® d6biod b inetnos

whictuparit congntiaid elkestrelytialtreatmenppisimall electiicailytopmeluctive
onductlve struyctyres and | oyed as .a conponent 15

S PCBH?% thatrafe ?f&f‘c%@’r'{)ﬁu‘ﬁg@rgjég inst @aghyother enasufaces of

e %/ |ﬁ§ul|aYn dSiPhideridna fuﬂ"lélI objRet & tﬂggﬂésérﬂ mven(}lon is to
strl tron s ations or as electronic

fled@ miedhod and esdevicatvhidh cBubb Ltsyede‘oehmmfanhunng foil material

GEREREING sif i Sondletee N Chitee R Saplayed e 4 Ramponent
oP &ﬁﬁﬁé’érd’s "!H@Péér@é‘ fd)rsexatrﬁplfe' tB%é‘rk'%d“QG&oMm%ll?%rﬁ@y and

may be utilized for manufacturing printed
dtatmbuﬁetgdaﬂs i dlﬂrlbhborpsta’ama atiascelectromic Mﬁrqmpcam e.g. for
C CIr

aBhaf¥ Bl Silsh 5% rfegtiDblendhrDaShds Ag o hs Fpihifitiid on an

uﬂﬂﬂéﬁgé @BhIcOASV R ROl OB, Gtill altgh X G586 of tHY PRéEH invention is
provi des the device in accordance with claim| and the

tczénda methaethand ectevier whight may ks wilized for mpaufasduring printed

cBIBE R B intlf ot Y Flb st £FbHEcLE iihaying plain

eldutric spegits suet a9foranys lihaappetivs éngindeRRg drfe
singular forng "a", "an" and "the" include plural

CPEFEF%@?B°@%B£§§UﬂH§ content 30 clearly dictates
ot herw se and vice versa. Thus, for exanple, reference
toa plurality of work pieces includes a single work

Thieguresentiheentios ptavides thendedte acedrdahconith olainl tded the

reference to two or nmore of such contactin
E@g S@@ggord,%\ge with claim 24. Preferred embodlmegnts of the invention

are recited in the subordinate claims.

It must be noted that, as used in this specification and the appended claims, the
singular forms “a”, “an” and “the” include plural referents unless the content
clearly dictates otherwise and vice versa. Thus, for example, reference to a
plurality of work pieces includes a single work piece, reference to “a contacting
electrode” includes reference to two or more of such contacting electrodes, and

reference 1o “an electrolysis region” includes reference to two or more
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reference to "an el ectrolysis region" includes
reference to two or nore 4 WO 2005/ 026415

wWEODsBRA00D4/ 009436 el ectrol ysis regions. Furt hBCT/EP2004/009436

reference to a work piece includes a foil strip, foil
elé@ﬁﬁ@@ﬁs&e@brﬂ@%ﬁﬁeﬂ@e?éﬁé tbké:“WOﬁbEIéE%t F@l@d@g% folt&trip, foil
devi Ce of "the invention serve to electrolyticall
segreantsrrpands gpddhe likal |y smal | electrically
conductive structures that are electrically insul ated
agai nst each other on surfaces of electrically
Th@ﬁﬁétﬁbdlwxdsﬂhéldévﬁd@f@ﬁtﬁ@ﬁr‘fvéﬁtﬁﬁ\e:?erveQ’@re@ecﬁﬂﬁﬁicfa'll(}%*e'aymore
TpI astic St”f[ il plastic foils) provided with such
Rresiifdratlyisreall steetially eond@itive stytwuasmat areslegically insulated

o ETEAAP b AT i G e

moseshacifisallyosf }ﬂ@sﬁmgtnﬁsqgla@ﬂb Yoils)Iptoviied fwifrséudrasenductive
suited provisions for performng electrolytic

St HEGRe UCHYPS SUHEUrh Have HIBBRFOES @68, feprcaniienetgrs @g., of 2
_ ?ﬁf on one side only. 15 The nethod and the device

of the invention may al so be used for through plating

or netal plating e.g., holes in the work pieces.

Insulgted structures on one side of the work pieces

G PIfsesgANEDS Precassad e ihtFides &Hriaceg) or on one side only.
InSthBYrs eSS, %‘hlt@ﬂ%rowél‘éﬂ% g@ﬁgé@ﬁ‘im he A \gticstréé‘t‘?ﬁbrg%lre to be

capacitors’or Si de
make arebothesidés tlhehe l’atmntcaee, coopeisiés oaty. | east one

arrangenent conprising at |east one contacting

el ectrode for the work piece and at | east one

Tﬁé %thehbﬂ&hef&eﬁuw@f th8 lﬁ%tﬁineﬁfagoélé@ 'Eé Usedl f8Pthréiigh

| east one counter el ectrode and pi eces ar &
plating @a:metahplahng leeg.p holeeds itingy Wark) piekesT hesutaiet attictuyes on

t d f tact he, .
orfs Sl Ry Work HEECSRaY Sen ek leghe FablAtR Vi dns e
stﬂJcﬁQFéspd)lyélgs JeRSiORd @dt8r m,‘asﬁeﬁ%c@; &Bhpacliors BPERips,
apart that smal | electrically conductive structures

pronigtecher the etharisidd.| y i nsul at ed agai nst each ot her
and are to be processed on the surface of the
electrically insulating foil strip formwork pieces

Tﬁ@ﬁlebﬁ:e&bfetﬁérméﬁtbﬁ&idrﬂpﬁééaétﬂéast\/&ﬁé]éﬂaﬁg@ﬂh@ﬁ@éémﬁﬁsmg at
l'ine, 30 several such el ectrode arrangenents may

leaskpoR cantasiing @raitnderor fiwork piececandeat legéi/@m%BIW@h/SlS
retQYCH*? IR%RE %?esétr[b‘i’yélé Peegﬁoﬂ,'aélt Iggstcoq{w&%ﬁtgr eféc?r%rdeea%d the work

pieces are contacted with the processing liquid. The contacting electrode is
prevented from contacting the processing liquid. The contacting electrode and
the electrolysis region are spaced such a small distance apart that small
electrically conductive structures that are electrically insulated against each
other and are to be processed on the surface of the electrically insulating foil
strip form work pieces can be electrolytically treated. Within a processing line,
several such electrode arrangements may be disposed one behind the other in

series. Several such type processing lines may be connected in series.

The spacing (distance) between the contacting electrodes and the electrolysis

region is to be as small as possible considering the size of the insulated
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The spacing (distance) between the contacting
el ectrodes and the electrolysis region is to be as

W@ pwbl26s$5 possi bl e consi dering the size of thePCI/EP2004/009436

insul ated 5 WO 2005/ 026415 PCT/ EP2004/ 009436
SFHCUTE IRt AMBME T Shatihd BEWRRAFIHLIBEIIRER ikBfon and the
coptadting dlectveds thaspbeiggristwgenfthe lbegﬁnlmg bf)ﬂ%(laséalsctrolysis

' t. i.te on the contacti el .ectrode that
SEPHR R T SRt BT ASL  seplroce that
conts aeint thal workhhis ceP R RS ntis. Wi§§p£eiﬂ¢ :i%yt?oesie g%ihim”azed. It

shoul d be chosen so that even electrica conducti ve
sbpHigche EBaset s dhatev@melectrisatlyrconguathiel strumures of for example

Srhnanh pEaedl Eahp et vBR LR S o1 "t e

electrolysis region permts to reliably netal plate
ven small structures that are electrically 10

Thisarangamsghrhifie eaniactinoelectrodes endiafdhe elestrofysis region

] s, and t he .
PEFENE B8 S L RIEACHRoycd! bl REFCRES ihfiPap slaionly
insutatedeafdimg} davhadthes STHeedmersr thBepathbefechabe contacting
iewed in the direction of transport) and the central
e)s/ﬁfzré@eéfa%@es@'?afé@'wlégegﬁnéhtheawaléerdb@ diierenses icthe
[ W th t .act i.ng
chpfiy WaRqHintieEh Ae S BaRIASiled 'y’ 7} ikRleh o
traheportphyd itise cegiralmrtas ob they stauctateay whivhomeiy Headestorthe fact

LT DN TR TR X
e S e R s kI

cdeveieg path tuosghlthe theite dithe stventions Adayerthat M\@sl?osbsame
lectri. |y contacted .by at | east one contacting
T PSS R SN M (NI S
spbadifigs Betweds tid anta_@ﬁﬁ? ltlcfrodbs il %%Hé\%é Yr&SoHfall that the
relatively large or if The spacings between the
stoeiuses Fag abvaya be eisctrigally nomtacteddytdideadtj et caritatting

S e I R e
ppssibld i€ ey §tru<§thﬁe§@@0ﬁeilkﬁiv6% mgw 8{’—, ¥ehé& ephéirbs Mtween the

el ectrodes shoul d not excee _ few centineters
ceniaring elegimdescarresamail. Apthstchjeciof thedmdiniiontconsists in metal

g MR MR bt ions b e B8P Relsed B upirogpy as
peadticablep thid spé@'ngibélt\n/é@@diél%rﬁtbbmglre%h’o@bg%bgld/ﬁétsexceed a

re%ion and the other one on the
few Centimeters either.

A particularly advantageous embodiment consists in providing at least two
contacting electrodes, one of them being disposed on one side of a transport
section leading thfough an electrolysis region and the other one on the other
side of said transport section. In order to achieve the advantage of a very
uniform electrolytic treatment as mentioned, the transport section leading
through the electrolysis region may, in this case, be preferably chosen to be so
short that the electrically conductive structures are in permanent electrical

contact with one of the contacting electrodes.
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30 side of said transport section. In order to achieve
the advantage of a very wuniformelectrolytic
wo e@ave@End as mentioned, the transport secti onPCEEPI0N009436
t hrough the electrolysis region may, in this case, be
preferably chosen to be so short that the electrically
conductive structures are in permanent el ectrical
InQRIRERLS, Ablufalfp®f @mbdtimeaty fae irpRenedetiiy eqsrindipl¥O
%05%%6%5 PCSI)'/ EP2004/ 009436 | nppri nciple, a, .
mentienad hgrein abayeih FRIREVEtle. A partwany Repfered first
| . I i i . th
BRI s AT R LRI SR ol ot e
pr@ﬁ@svéhdg liquiat an et atdeesturee eswiteg eloatiode, ttentvarknpieges being
the 5 processing liquid and the at | east one counter .
capdustacinerethraGlbine fPEeeaLaFeRion S iisRat without direction
€ ' i i | A&l elth8PmRPhbrizontal or
ot ERo T 1 Past g8 VKRB o HEEAE cpharmrpnbr
in@ mﬁsglrmjerhat_imrwui@bhémbcébti@ehatipn tmimg)glszoopufﬁlibleﬂhea n
a vertical aqrientation,, an . incl.ined orient ati!on bei N9 side

PraPessie Sardiles SRR COPIRSISELIRRet AP A ImBrT

arft oh& g%%sgé‘@ oR3RE 87 sk IHaPedITHF BECRoP BRcEE taRAtdAe
passage on"the exit side thereof for the work pieces )

prooessing maodide gmddoessti seid muxtlule lartbistembgaiimeyd the contacting

CIRPEOUF Ais daPBsed A8 (e eayacs e BeBpbB eflsTR R ftated

indh& gré’@&*s%’g mdyuld THIPERDDUEc ADSkINGS tolddiieve a very compact
enbodi nent permts to achieve a ver

amammewbcnﬁthelfeileﬁeocm%@nd otithe elggtro Si%;)fggglcré@ﬁi 8llgws s
. 1 . .
propPeeing cdveBolrd Smid BERRE' SPudiel SHED AR sk BB hg,

mdEuRisSRas & diBpsSsd pSserlds. anot her, second enbodi nent

there is provided at | east one tank containing the
processing liquid and the at | east one counter

el ecl . i . . ' .
b SIhER B0l SAATRGEEED A8 Il R fontaning
thel srac8ssing diquitcandithe aWebhi ond beuntieq eietttoalet Tbewmnuneying

el ectrodes and fromthere exits the tapk

_ _ t hr ough the
pailrarwBIch thenkorki Riases almcanqucted gasses, _reaﬂ'!é e pyigace of the
n@i&?ﬁt[a‘%ﬂs ik disATRS G tb W@@bgﬁfér%ﬁ&ﬂdaésyand RotrBere
urface of tHe processing liquid wthout contacting
ekiEﬁH;gBhErthroﬂg_e tbbcslmeface @g it liguidf Ec’élieot:am}éhe icgotagting
t he .contacti electr es ng .t count er .
cletireds e SPased dS FESeUEIRMTBN YOI E AETacE St e Praggssing

n@}igﬁig@g@?o@t&fﬁpﬁ%?gla&é?ﬁhé Qitisdr anthd BerissBt Bie liquid the

contacting electrodes and the counter electrodes are disposed in this case (the

contacting electrodes outside of the liquid and the counter electrodes within the
liquid), the better the possibility to also electrolytically process very small
structures. Thanks to this arrangement, contacting electrodes may more
specifically be disposed in immediate proximity to the surface of the liquid at
those sites at which the conveying path traverses the surface of the liquid.
Inasmuch, the considerations made herein above apply. In placing squeezing
rollers or air knives in a substantially upward oriented conveying path above the

liquid surface level not far from a direction change into the horizontal, entrained
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liquid), the better the possibility to also

el ectrolytically process very small structures.
wab@skse41® t his arrangenent, contacting el ect r BCEEP208Y009436

nore specifically be disposed in inmediate proximty
PR g LBy e S BRr O 5 Heals o NP RS BE R o fgives
and rpiuched torthsrtaok, the consi derati ons nade herein

above apply. In placing squeezing rollers or air

knives in a substantially upward oriented conveyi ng

H@\%l?elabﬁé(%ohfé%tnnb'él’é&tﬂ)o%‘érﬁl%teoé §N§t‘:ed1§tmﬁ1ﬁﬁurfnrd1§‘0aﬂce apart
di rection change into the horizontal, entrained

frondbe GrEECE PUTe Emldoam@@m@rpvthd @@edtmqi@sdrom;bemg
St.I of . ns. of the rollers or the air knives
brghghfﬁ%cﬂg{@c?\gw%ﬁgeﬁlg}{p However, the contacting
el ectrodes nmust be spaced a m ni mrum di stance apart 5

fromthe surface of the liquid in order to prevent
Te artieypeas intritsive p0 Rlarsiohdic theajngmt asmossidmtthetconveying

pifdn i trhed Bt M EnBR SRR I B iR o€ i
trevdreditine lﬁgu i e x it e tarikiardughkehehduefaele Wik ﬁ&@sﬁﬁ@ ¢hroligh

the liq 10 traverse the liquid, exit the tank
dQ\H@mgngﬁ}ﬁ@ Sehr axaevialing rolless phgyltrmeé@gﬁver@éw@ﬁ ng

nmeans such as deviating rollers or cylinders several

times. The mninumsize of the insulated structures to

Thenpnioo@sisize bbtheineulatqpisiridtord tp sepricessed nsbmordae

mn spacing that is to be achieved, between 15 t
swﬁoﬂ%ﬁ q?@evéw@gﬂ edniginue Rasnethatisia *P%é@h'e‘v‘ﬁé between
8 AR P o RBARE Solinic? ectodd] TheniAhiroacing

defends isteralia e spatiag dirhensioms af:ther@rmaetﬂ'tg elderoflesas well
the el ectrol s reqgion. It |s erefor ant ous .

a% 65 i ey rarebRd 468 enbocliBe ElRudRa g 6% elTgwsis

redfortt 1PkUhatdibie Qéivérﬁ&%;éoJ%t coHiRuRd f@@&ﬁabfhc\f‘e@c%@béé as
Spaced apart relatT onship on an axi s, the ['lers

rofers eeds amalutahg/ af reets/thaitratd aianged ér astosahaspacdteapart

ARG 8 Al D8 P BT o el RanEReER uBh SpuiBamelst s that
th@%pd@mg: hesfseri theblenyi@idingInBles. of thabiferk @ridhthe FNeRSdtrodes

arrangenent that can thus be achi eved, electrolytic
and tha slestrobsis mgiut Maydse shegengodiereersi small.orhartiks to the

oSpafrafosBhit it e 'ﬁﬁs*a?a At crRE BN e eatiRat of
st @atgsHeRing Wirdeh&ieins on the order of 2 cm or even less may be
achieved.

The attempt of reducing the minimum spacing between the electrodes by using
for example round contacting electrodes that are as small as possible is often
marred by the resulting mechanical instability of the contacting electrodes, more
specifically when elastic contacting materials are being used. This problem may
in any case be circumvented by using mechanically stable pinch rollers or reels
that are disposed so as to fit against the contacting electrodes, thus stabilizing
them, and at need even pressing them slightly together.
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for exanple round contacting el ectrodes that are as

smal |l as possible is often marred by the resulting
wore@hani4eal instability of the contacting el eCPCDERRN4/009436

nore 30 specifically when el astic contacti ng material s
I SR Dy 0 B BT BB g L BB ER, spBnoe-like
devitesthat aipe em surfactfaof mee/vmksmee&icam besusfed afs tontacting

%él nst the contacting el ectrodes, thus stabilizing

%and at need even pressing them sl | ghtly

together. 8 WD 2005/ 026415 PCT/ EP2004/ 009436 | nst ead

of rollers and reels, brushes or electrically
The aduiective elegimegs-are psesshel/by gravitiyaandibpiey thHeeasplicktion of a

sp&n@j@?%e\gggko e%:@?a&gnqég‘% ug q@l'eg’fet?ggtecha:rggpressed by

gravity and/or by the application of a spring force
onto the surface of the work piece. When adjusting the

Whsaadigsting theespading beless thagontagingoelectiede ane the surface

o 5 e BEp DS BSERE STB e

toib¥ brotejhit &b d@ntdbtmm theqressddnty selutibh O thé Eohtaeting
contacting electrode is for exanple used as a cathode

elegirage 8 BEexample usedesia cripedein an eleptrldismetaldeposition
pﬁegéﬁ%egﬁnﬂcﬁﬁbr&g& ocfgés%,.:?ﬁ%@ g?%tgg{e%daf%eeﬂﬁ*dggﬁgd

esire I|za i on owever

metdilizstiah. ltheassitowevey deehvieand toue thatané apacing between the
el ectrodes and the surface of the processing liq
Coriacitg glecleges apddbe suHaee Phths @@cegeng/l@ugi @%ﬁﬂttbe kept

#ﬁgés‘gqegr 8?%1 ons ?E]é%e spaé@%’ﬁaSal e u én aﬁg%‘ﬁ Qgri"ﬁ
spauing ulﬂf@eevdrmilehs imthe sEpagingaes duado Ichqugels lmthelwrface level
0CessSi i d chan es be _Sagsed fBr_
Ofgﬁ%r%%e%ﬁ?n%f’ Ui fop BIasHASGL8Nkcsaid chAROeT-hpingesaused for
exldiSplel KHhiF betHd @16@m' BN aidRnk. %&I‘%ﬂe{e | ﬂgﬂﬂd surface |evel may

evapor ation or processing |iqui dr agged out
befowsdred ttamvamragon bebwprdcasisgeliuid bemngedragyed wyih of the tank

ofRGEH Piboer SPhiewsinrodat bactradaBiing e SrEie ather hand,
the SRURNESHEcE le%pémglsﬁgnbﬂe%b@vheﬁn 8 eshitiop ré;B‘l@nlshed
tank. To circunmvent this prob it "has been found

pragessingdiguigsistreturnedta thaqtalnke 25 regi on of the
surface of the liquid between the contacting el ectrode
and the processing liquid a partition nenber that

TatirowsveREthi®pfobibracie hiab DeeAaTound Relvahtigenab t®isert in the
protects the contacting el ectrode from being wetted by
regig; of the surface of the liquid between the contacting electrode and the
processing liquid a partition member that allows the work pieces to pass
therethrough but protects the contacting electrode from being wetted by the
processing liquid. In order for the work pieces to be allowed to be conducted
into and out of the processing liquid, this partition member must comprise
passage openings such as slots through which the work pieces may be
conducted. Such a partition member may for example be a suitably shaped
liquid cover plate in which such a slot has been formed. Alternatively, two cover
plates may be provided, said two cover plates being closely spaced together so

as to form the slot.
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processing liquid. In order for the work pieces to be
all onwed to be conducted into and out of the
wee@sesaing |iquid, this partition nenber nustPCDEP200&@9436
30 passage openings such as slots through which the
mork pi eces may be conducted. Such a partition nenber
y for exanple be a suitably shaped |iquid cover
The @e@tmﬁemwaﬂgemmﬁs af Hieinveatohewmy fusther domprise sealing

melbBED SR B Spalip bl Wit Sl el it St SErBef s réling
thé fglilerimthb @ro¢edsinPtafR. Bepaed; %@ﬁe@%@??@@%ﬂ@ﬁ@@nt said

The el ectrode arrangenents of the invention ma

roferstratainiogripeiligeids é@n xagnpleemihen $hesfndts aglr@er@rncr@d from the

el i elaB R g e DR Rt Bl SPRITS el may

bemvfde"d theth dteh@ lpeseﬁ1 s pRIVid&d Irothkegsrbcesding Motililddid the first
qui d, for exa en the foil is being renoved

emqum% of they urivsntl% end ip éhe aprifiogunambgrs Abthrosecond

or 38t A0 SRR ORISR T coBIBER b i o
liquizbwitein the élbﬁrdlymstreglerrmwnmnb refnditiag iliquiers iafiowaddas far
in th%%tﬁartltl aon nmenbers of the second enmbodi nent.

asgypgti etRARUIEWR the mata&tlﬁga%e@mﬁﬁseﬁgwyreé§uch
sqg%éﬁg 'r%néFée éQnMP i s)Wnbg'é‘séB s?é f%}i’é’% ?06 ggfh%rbther

normaln ‘qui |sa
soﬂhattheyabumaltycsegxédunmlg toatibnw t h the cont act | ng
el ectrodes. Several such squeezing rollers (sealing
rollers) nmay al so be stacked one on top of the other

If $% hOBsodINaN tH‘r‘él%lMé é\%@{ty : Hﬁbsﬁﬁfgﬂfdu‘?@froﬂr?’ étting into

I's not possible to 24 event e proces I ng
contapiivdth thencgpdactingelientrodes oproaessing tiquidHtbatbas agitéchthe

Ity B regpe dEERaRhE ahe Snfsting eSSBS man 5o Temoved by
préViaig GiamuBaE drentenfict iSRS B SEiahat A bRy B fRiently

intermttent washi ng or Sprayl ng
ringeftheipsacessing liagig o té\emmﬁesw‘ngwglelctrqdea thﬁquhepleces may be

ol BRSSP RE A B SRR Bl B s gl
of o e d¥15° ZONAISdut F0° &R nAdK| hd Qﬁeféﬂabhﬁéltsébcﬁﬂ 150f RMeUiquid
700 at nost and preferably at about” 15. Rinse || i qui

deffuerageiodfier eoniadingorlealted ey quickin drainssoff ap dratyeflieiantremoval

of %é Bf'cgcést%ﬁ{r%@é&& Lhgde e[%%Y@ér %rr\?@gelg’/rg %§§§®5d'&”'d that

haISI emued! mbailectF@ysusxegleds tche @56 dkrrehuved byed s, Wi air

al so be renpved by air jets, using air 25 knives for
kngdesnipr €xample. Y : J

If the contacting electrodes are configured to be rollers, the work pieces, when
they are treated on one side only, can be electrically contacted by means of a
contacting roller and of a confronting current-less roller (supporting roller).
When a conductive pattern is to be produced on both sides, the contacting
rollers are to be provided on either side of the work pieces.

It is advantageous to configure the contacting electrodes and the counter

electrodes to be elongate and to arrange them in such a manner that they

10
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If the contacting electrodes are configured to be
rollers, the work pieces, when they are treated on

wor®ssdes only, can be electrically contacted PYI/RRENE009436
of a contacting roller and of a confronting

t | [l
ogHGHET VB ol aTE B B deficeiacty B R degse, they
mbpen@mmm@w U@&lb@b%(ﬁé@oé’tﬁnﬁﬁlﬂbé}‘é’ﬂéﬂ@ 188 inBgihg path.

de of the work pieces. It is advantageous to

confl gure the contacting el ectrodes and the counter

B SeB CRoBh e RER RS Bty

foexketlishiner ar b%c&i‘dall centagef ul wi dth of the work
pi eces. For this purpose, they may nore specifically
be dlsposed substantially parallel to the conveying

gﬂ”‘érhs épﬂe& oy %@ﬁﬁg 8 ec@r% %‘?@%ﬁgﬁ?ﬁ%ﬁggﬁ?ﬂ@&umd from an

eV|a ers’ nay a
elestlabbnslhntn@ mate&laiacThns o kesoih passibleRol tramsfehayedy high

ol e S8 B R o Bl v
*Bl«aﬁNJ?@n LH@EéﬁtEEtlﬁgeéF‘erchoBbS BndSHE ﬁ@&r&g&g r§@%ns on the

surf e wor ces on the one hand
othedusince ke d:@msaptiiacag Hetweer the biectrodeaarnidihe surface of the

|.ectrod th t I [ t.h
WETi Blecan dral gt e dbEse SoruBER A's dob Ner DN HBEoaRAERS as
thidl [ Aes Rk Wit ng}eﬂro'ﬂe@ &ﬁ%db%ag HREHY ruﬁoésh@néeelasnc

spacli ngs are no narrow el ongat e areas as his is the
corigeting nmterigisdreshétat/plastic compositeanateiriaty, emre specifically
asti.c con act | n ter a,%s) ar e

coRplbite e el Grol FoH Al RgSts WeStd pBiSiml having.p fgroe

a%uﬁ@ﬂpe@drﬁdﬂ?t@huabﬁ/émrémwﬁéwab@ﬂs@bmhmnmrwsl@bmder
material having a |arge anount of electricall

sgegmas caputshouc) sitisoneraegthes etasiic plastiasdeabats @Péﬁtroahemlca"y

SRS Ehel o Bk B ARy b fUsine Tk TR o el ARG ifb@FE -
c&h@Edtivecad Hasiventhae wilvsotffully eure dendy adessinglused in the
i nclude conductive adhesives that will not fully

elestropiop mpaUlRsiyiNAERAOS. 1 herrlegiically eppdnstive f|ller IS aéjmlxed to
s#f@ﬁ‘w Crtnlé‘ié 3 %QHQ man ucﬁtﬁbﬁgtﬁ'hé?ﬁéﬁél ﬁ%‘%gb‘%?hg%sﬂe is thus

r IS m Xe terra
obwiwécacturl ng. The nmetal plastic conposite is thus
obtai ned. The fillers, which are also-called inclusion
corrponents preferably consist of 25 netal in the form

L R S e il
metalahithe ftb:mn ohpoeders, dibews)treediay) cylindgrsakpheres, ﬂakes felt and
other forms. The amount of filler relative to the entire contacting material
amounts up to 90 % by weight. As the amount of filler increases, the elasticity of
the metal plastic composite decreases and the electric conductivity increases.
These two values are adjusted to the application case of concern. All of the
electrochemically stable materials that are also electrically conductive are suited
for being used as a filler. Current fillers are for example titanium, niobium,
platinum, gold, silver, special steel and electrocoal. Platinum plated, silver
plated or gold plated particles, such as spheres made from titanium, copper,

aluminum or glass, may be used for example.
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anmounts up to 90 % by weight. As the anount of filler

i ncreases, the elasticity of the netal plastic
wewpo%idst® decreases and the el ectric conduct i RET/EP2004/009436

i ncreases. These two values are adjusted to the

application case of concern. Ali of the 30

el ectrochemcally stable nmaterials that are al so

Ae Hf&a:ﬂlﬂrlstamﬂel b'etmdu]pe:clwe nm@lenin;d:d@é aﬁobﬂ}ebmm@yurgspla‘rbs‘or the
a | er rrent | ers re or .exa titan

WRIKJYPERS s %’Jaﬁeﬁm beyat amalianRassip e Paferdp eIy niform

els{:ﬁ&gg@ﬁ%étmeﬁi 3l By e"f‘toggnnfér‘nH ViSEkn &4 PP @xampl®| en at

artic such “as eres nade fromtitanium
hlgb maqulc aULrEmhdamthy thexess ams}( dferusledtrical sk ivping created

1 WD 2005/ 26415 EP2004/ 00943 t he di
belieRado Tk R ahd A condateieahadena tie pyethal s are

brioRight Eﬁo u\"\’@églré’d B66@ct. 9n %%éﬁbq@hé&y %@oﬁﬁth@ﬂél& tR& counter
posSsi bl e in order to achieve uniform electrolytic

elecradesmay ke peavided witbranobnipsirmeale, lelewrieally fen-conductive

oS FungBRo o HPLSR o0k S pEBhe BBk g gy Tre
SPRLIMNE BBLEn WY KouMtEE 8leB8RtEdéHanE A Wik plerset mggiehusn be
t he event that these are brought into undesired

misgintizest in that thedepunter el@ptra@esgzwmdha ingylating gatingare brought

nclgf%u t N ggg%tf tli(-? gvzjtﬂ?%eg?l Y'tﬁjeeg%ﬂr{g{}) V@é"t in tOl{Ch with the

S\gﬁébég@mhgtwm gieyer) that |s preferably soft and
pernmeable to liquid. The 10 spacing between the
counter electrodes and the work piece nay thus be

ln"ﬂr;\ %Ue?\?%étr{hyé?)tacﬁwg; %@F\ %Irlq? eb&fiter Sfsdrodsarid e  qonveying

coatn near t e surfaces
pétﬁﬂs\mi‘dt@t@d ¢ besD $|han tﬁehe&h@ cahiimysog¢he caunteneteatiodes wipe

o{/gr:thg‘?éﬁ%rf jobas aB i M belhg cendurieemistdte Sleatones. the
g%y re‘??HPJ v Be 3¢l H%t&v@eﬁ?hé QuFgBES of {h%wbh@mece and
coa nGs B

he “‘count e e ectrodes W pe over the work
obtlmcmpestmdﬂene af thebeourgeceledtrodesl farshist higpose, the coatings

el ect rode the cpatin C refegab b d
& Q@@p‘% MregpecHic {/ y lp](i ﬂqég@p%f%‘g‘@ydagﬁthme%&frﬂgr electrodes
ah83RE %EHME?I@B?&RJ wbA€p léeé@tt% thidkRF bhaflesiddef tHeddll walls that

pur pose, e coati ngs nmay project nore
lssi}mermed awalIfsorbdlye Bt&qtnmds/sgamldmanémlﬁ/ptqwd@d@@u%\d the gap

wifcan R (AL obife ke TSR B @IS E "7 (i nea

avvay fromthe electrolysis region and thus protrude
beyond the gap w dth and hold tight on the outer
I Doty tofpremtcmocewng Hquidgranp eesrt@@rthe@kfﬁt@}wﬁ region in the

YR58k TR ohEBef el 1 thBEL 8 R0k Wit frRO O

processing module, said chambers being disposed directly before or behind the
electrolysis region as viewed in the direction of transport. As a result, further
partition walls are provided within the processing module, said walls separating
the electrolysis region from the lock chambers. Accordingly, the lock chambers
are defined by the partition walls and by the cell walls. In this embodiment, the
lock chambers may be sealed against the outside by means of the sealing walls

having sealing lips described herein above.
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| atter embodi ment, |ock chanbers may further be
provided within the processing nodule, said chanbers

wheinmdisposed directly before or behind t he PCTI/EP2004/009436

electrolysis region as viewed in the direction of

I bANSRE eveﬁ?]t p?arfi HH thnf‘l%é&? %eg%{ré' 4 Ppw%b% §%{Jﬁter

prOVIde ocessi n
elpiendgsimay 8o emmelbdm ratbiebliscareigt anitt them $uitadedekating at the

def d
B R GLet i Eoragine r@i%dsbi}’ﬁek RaUGr PIokAIGdes and R s
conkrihgRMctrddes mb?@dﬁré 4 sea orbﬁrl\ﬁ?fawﬁﬂ AWM bieces

t he outside by neans of avi ng
b§é‘é§1 foligd Ianpbechnnsieished thetrteey ammmeb:s DNy l@léﬁﬂ)’léis The

e e R gR e pechet iRt SfReTE siRer houireay bedened as
afrﬂatef OfaLARRbENHE] h%tél Q}Hrbbu%ftgﬁésegf é%ﬁrﬂeF Ql%'c rod?s may be

surface rotatlng at the sane s as the con
cpgbirgd In pRéercdeerentdepetiontiobadive ¢hemicabstizsttnces at the

{7 BPERWOR iRk AT afebiniR iy G BBudhineday the

irdésor sfer yeurster elsavelieN ThBRITBRY, Tounhs elé&#&?ﬁe%fmader of expanded
gured in different ways

eI 5 C%éoggw 5—21?3 %‘Oﬁ}rgeliétlbp@%lblg tawark @ hidcatbbdlc. current
dé,/ﬁélheé@wﬁ%ﬂfeﬁu% ot ané gﬁf §te5)qoq1§>i¥t e be qﬁcrgglt" ned.

In order to preven (
substances at the surface of the work pieces, fresh

ctroly conti nuously be fed fromthe 10
In Jiﬁleé?‘f%‘rt b Sles ol P lepprias. thereantadting eleotmdeus

[re
CRHORIdRP BOITBER A FHEEUIRG: oRElBe AMRARRR Hhidd, B
sejuhlsi anckinsaluttieanotas msaybe used B duntadelcelr6gés. CRc){Ichﬂood
osition evenqt of el ectrol ){qtl c netal

aieiaept #ide dlers rde. o1 ingowplec et st whtish, in the second
BRGS0 e Wé‘ﬁi‘oﬁe% lf E%ng Uns %lr@ \{?/8%{18 %ﬁg Lthereby

anodi cal | y (anode). Bot ['e and I'n
tuagd Fundseayder example belusedr Bldes. ar@d@sd:dwhmxb a hohe®Sspace

o BSOS AR SRR S bl e
th@h&i@ﬁ)r@é@uh@éﬁ;&e\é@w@ﬂﬂaﬁbﬁ BBERRYs if ‘tﬁé‘gﬂoagﬁﬂg‘l "Be to be

for exanple be used. Flood anodes~conprise a
tr@%tﬁéesuz@ceﬁmthmwemk pmesmayl thus cpritihucaglytss pﬂimwtﬂy

Bt nibesiig [os FE Himemotes hike anages 1
prederablyethbeshnss! b Ae6Se @ftHefWoM@;SIlécé’é eces may thus

continuously be efficiently
If the device in accordance with the invention is utilized for electrolytic metal
deposition in the first embodiment, the anodes e.g., flood anodes, in the
processing liquid may be configured to be elongate and oriented substantially
normal to the work pieces. In a particularly advantageous embodiment, the work
pieces may be conducted past a non-conductive, preferably soft, liquid and ion-
permeable coating provided on the anode without an electrical short being
created. This arrangement is provided in the processing modules mentioned
herein above that may be equipped, in addition to the anodes, with electrolyte

feed and discharge lines. In order to seal the module against leakage of liquid, it
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supplied wth fresh processing liquid. The di nensions

of the anodes are preferably the sane as those of the
WOk opidetes. 25 |If the device in accordance WCTEP1084/009436

invention is utilized for electrolytic netal

:s%l oo g ir\]/\ggﬂevsvﬁllé BR di il' didds, AP AalE '6%1nqgtﬁﬁ e@(ﬁﬁﬁﬂé pfovded with

processi ng
pmaa@egmerdn@& mefeeabiy@mte ’@mm@wwhpm%uﬁbeaﬁwﬂsIpyOVlded

wBSEIER R el aBsha: R et R BHL ALl rapoguocule anc
@ﬂéﬂ&tﬁ@orﬁaﬁée ﬁwé“%r@ﬂ@ﬁﬂ@ﬁéd@ealﬁﬁg?ﬁﬁn%rﬁ Thétsealing

I'qui d "and 1 on- perneabl e coating provided on the
manm&rs \premjutgraatee leeauite of e y‘tb diong esearing dtpm e sell

i AR ROREYenh B s S B e GEE SRR orfnts. The
s@&ﬁ%ﬂn@%ﬁ&sw@y Rnesem lé\/lbbhse%ihﬂ?t wWallsywigh séelirey Hpelthat wipe

di sCharge lines. In or er to seal the nodul e agai nst
o‘{/@etklag/éordifpleﬁmwdhou&dqsgrqmggm%yloﬁmhguld is thus prevented from

eéxﬁ-r g %\%004 Lﬁ%%ﬁég\;tfcﬁleﬁf rf%ﬂﬂle\r"ﬂgvllg eﬁe%?o@eése%i' S elastic

SOARTY MESmayres @csmblmedahm Sealﬁr(g l’d"l@ES \/‘\ﬁTé(dlpnm‘.tesof élhe’sthe
wal I's provided wth slots are disposed on, th

rallers antiss DerkeRb astImealba POSPIRNG rOTORE BRI PaRpSSing of the
SRl rSaTRey ShybifeS IR RIBA bPARTISSAGeS betoon 30
ea ers

event greatér anounts
afd 48 el bt Yéss. ﬂ’m@ﬂbwec Byiitrfor the:dnahi@ec sl dictadedi by lthes
prevent netal to depo |t on e cat hodi c aont actin

machmeinal staliily re@arechipr fegs h&{ng Bhessgd AgplTg e work

p%%%%ng wal I's with sealing !IpS that wipe over the
work' pi eces without destroying them The liquid is
thus prevented from eX|t|ng t he nodul e. If

FC g e e
Egellnﬁ%?bet\ﬁaﬁ HABBLSer %fe&ldde@,farid‘lﬁe ddﬂtécﬁrrﬁg &estrodes, the

as shm as pOSSI le in order to permt
cpntmmguetgctmdesrmd theatoundeneigstrodes icas ieageepmmodated as

struc s the th of ich ranges between 30 and
Cﬁg‘prﬂﬁ gslogsgommﬁ q%%r???mﬁ?t for the dianeter is

dictated by the nechanical stability required for the
rollers being pressed agalnst the work 15 pieces.
Theddevice in at¢erdapcewihithe invendion is wrefiergbly WPO“GM bart of

SRS PR ecB DA PR EER) S socppg soase
facility e.g., storage drums, for storing the work pieces. Such type processing
lines often further comprise conveying members for conveying the work pieces
through the processing line from the at least one first storage facility to the at
least one second storage facility. Additionally, means for guiding sensitive work
pieces so that they keep a precise straight course, for example lateral guide
rollers and means for modifying the position of the conveying reels, may be
provided. For this purpose, sensors may be provided along the conveying path,
said sensors continuously registering the position of the outer edge of the work
pieces and modifying the means for conveying and/or guiding the foil upon

detection of nonpermissible deviations.
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contacting el ectrodes and the counter el ectrodes can
be accomopdated as 20 conpact units on conmon carrier

wo eaw26415The devi ce in accordance w th the i nvRCt/EP2004/609436

preferably a conponent part of strip processing lines

TEHRMViS @n@?@ @Péblﬂbﬁﬁfsémfg&efgfr engif[’iﬂa rﬁ@%l 5ﬁcfﬂfﬁqNorkrPIeces in

storage facil or storin
sty forpt ewesas Smtsh chbdype &mlssmay@oﬂéxdmpmcm‘fsﬁﬁmf polyester or

AU B v B i Bl rastcrara sppecalbt ahad ehilene and

pobagiyl eAoride VS th@l%llé (}{ héve Hf?fe?é\% tﬁkknb?%?s‘ reifhg for

second storag%e facil {/ tionally, neans
eyamhlefrosei§iteiang wmrl? Gofadls dsr axarmplst makidavieeethickness of up

rse, .for exanple |ateral guide
tggﬁpéﬁﬁ’ad%§#§§§§ﬁﬁﬁ?fﬂ%wP?39ma qge position of the
conveying reels, may be 30 provided. For this purpose,
sensors may be provided al ong the conveying path,

Theidpvdenas péalemdt mﬁmm@neysneg@‘mdlg biengfilizhd fposianitactadng coil
SHBERE Y SO AR ol 5555 OB B YR res are

ugdeti estartonnés foatpee ntitizéd e drvhdidsanfata kan¥Rission on a data
2005/ 26415 PCT/ EP2004/ 009436 The device is npre

capisri(Pmatlt Cprds) @@d”‘P@rCQI@W(b%DQ istigh fyRexpntemnarimawariexample

Ly LRl BBl e 9B e
etarmirlmbutsbe gmrelratwl ieise fahmfrﬁn@f arer@irﬂ S fHes Irﬁeq_h Itd;lc%/ gll@émt where
e

d pol | chloride (PVC
il AR bre Forahammble of R S CRRE: g meastdRe sptasna are

R oils for exanple may have a
pﬁﬁ%&?ﬁégsiso%fg%&mal )Z(:gl(gl pm depending on the

appl icati on case. The device as cIf ai nred may nore

fi b t d f t 0|

&t Brubiioip frawT b oRe sHeRlp ok ion expmete into
c@ﬁslheﬁétmh& b é'l"r%dy’i‘ét%réc@ tHE SRL LRI &IA8E tSé‘Iﬁ% in turn

are utilized for contactless 'data transm ssi on
stpaed angéiorrdadivereshin theGantdsha. Thesd datm, ndnighr ass ihgnsrartsmitted

ol 1B AP 2 B recBivatt BT (e ing it Ho Tk fad fatasmited
nidafor eRbAIE be dUthS@&edI8N8E @ta?éjrédél\ié%ﬁb)ﬂmeeﬁﬁ‘l%nﬁé%n the data

sent to the integrated circuit where ey are store
Cﬁﬁler%x%wﬁ? t/psr datRecatders may éCDlV@darbplerhmu‘ma mtm)ods Ioglstlcs

te 0 as_a ect I |
<R320 P 45, BLOSSRARE T eB5TH 44 B85 00 oston ags
of lgm@ds&ﬂzrtﬁa@ﬁ@ar%@ﬁ reMestPH Stal (Eﬁlﬂerscémﬁ'l g@%ﬁlﬂbéﬁse@téﬁﬂ
data already stored, the thus obtained data being in
idefitify cards for access control or as identification means for automotive

vehicles.

Further application fields of the foils provided with the electrically insulated
metal structures are for example the manufacturing of simple electric circuits
such as for toys or wrist watches, in automotive engineering or in
communications electronics. These materials may further be utilized for active
and passive electromagnetic screening of apparatus or as screening grid
materials for buildings as well as on textiles for clothing.
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stored and/or delivered to the antenna. These dat a,
which are then transmtted 20 by the antenna, can be
WO emsionads in a recei ving antenna so that the dBCHEP2004/009436
emtted may for exanple be conpared to the data
Y & in foi
THé;ggﬂa %gggsaﬁr:é}l?gr 2 %@ﬁ ‘Q%H‘gﬁ g%bo qzz%srt{atefoﬁa, ;?%‘I%Iefm foils

orgmbytsnylagﬂmide:btlsamﬂwhmh maelbctfnbaHiﬁls@l@m,g steuctures have
cont,ac ce tags or identificati

begh %}88@9@%%}[% W@?US@d it geiRg the device @f dhe Hverien o & thison
DUAPOSK| th@&’éﬁ@?r&ﬁ%d&ﬁlth %’cﬁ!h?éd %?r[:gﬁJré %na%gﬁﬁaﬁﬁﬂéﬂ ®sing

or as identification means for aut om) rve
thegeviner argpividedt aesorlingl tddhefstiubiuré gidtierms prddieddvihéteon in

miQBIp AR HHa B T o oS PBesprid Bade s size of
th8Qespsdtivasddtarcah@ds. Phe Ntééﬁaté!@bﬁ&ﬁ?s ta?/ tAsh ‘B@!éﬁ&lted onto

engl neerin or I n conmuni cati ons el ec oni cs. These
thﬁé@lésegnr@n gnd ihe metalsérugtures stettfieallyaastinestedcaiadthe

BRI §4e@%€ﬁ%ﬁ'éé.b§r§%ﬁ$r%‘s§ HiayRBEE Shefrchly T utiized
fot i plLBSode0 Thel intclirated clr‘éu?t@czaﬁ@)'é/%%d not only in the form of
PCT/ EP2004/ 009436 The data carriers can be made from

a glyip|teat e natc,y@&eﬁ@swr@wlde@w&h aperyes, St mayoalscs begteposited
orf e 60 8L 106 Uy HRLIRCED chbF L B el h

infegeatedescuitsiastddresideicaly obntated, ING Rl §>e§;m5@tf cdrhbé
purpose, the foils provided with netalljz structures

Praﬁ%ﬁ%%wcam%@ah%ﬁﬁ@ CArfine s peagmant baingi fueher laminated
Wlﬂ*? aR6 e'?@mf 9 L8% %rg'r‘ c]? \A}?tﬂtthgréﬁger’ﬂ{é) 8{#?\8%&!?88 rein.
panerl s o] f oi

tiple printe i screte
segnents corresponding to the size of the respective

data carrier The integrated circuits may then be
Ma'@p%%?ci'{é‘aa"dnﬁ'@ clppaionly ISokatipgetituctuncg qiblerata|carrier can be

nected to the integrated
méﬁuﬂé‘éid%égz% gie?fdgg@ ig%énﬁ@ﬂ

circult ndi ng process nay nore
specifically be utiIized 10 for this purpose The

in aedC|rC|ts an ited t Q
el tbRle L G s Bt e R o thR fobE end fesvPadie vl a
thféﬂhéwfangrq%fngl -39 |P8nd BPRRILA B 20 R ‘M(ﬁcr‘fﬂadrr(i(%m is
such as a B carrier and placed onto the foil. Onc
previded mregstarege cirumarouhd svhiche thesfod ds motad! y
contacted, the foil segment can be processed into the
finished data carrier, said segnent being further

Atlfisi, fied efhip isprovitibd ot th@rstrfu@ltdresc@ b@pr*o@luf:@ﬁ A that Fexample
with the antenna bei ng wel ded therein. Mr

ars@@tmaﬁ@rc\éarngsh_ QN activeten paste ys peptedtanig ﬂsetz sudace e thenfoil.
F&r%isdﬁ}rgogg,rsréi& Vaftfth 8? paste may for example contain a noble metal

compound, more specifically a palladium compound, preferably an organic
palladium complex. The varnish or paste moreover contains a binding agent as
well as further current constituents such as solvents, dyes and thixotropic
agents. The varnish or paste are printed preferably by means of a roller onto the
foil conducted past said roller, more specifically with an offset, a gravure or a
lithographic printing process. For this purpose, the varnish or paste is
transferred from a reservoir onto a dispenser roller, from the dispenser roller

onto the printing roller and from there onto the foil. Excess varnish or excess
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manufactured in the follow ng manner: 20 The foil
material, which is preferably in strip formand has
wo ensexanpl e a thickness ranging from 20 - S50PEI/APZHOH009436
width of 20 cm 40 cmor 60 cm is provided on a
f N | AL ;
P el PR e Pl Sl bR g roller Sing
sutteddsarapeisn Thiegwrintiog rebkemmby fo2éxanpledie vadted wittr hash

Al X o e B A B o
cd‘u?f’te:em&lak'%oﬁ%ﬁé}*"{‘fo@ IR lﬁﬁhﬁl In §Q[%fi%HrfglloWﬂ§Qhe activator

speci fi cal adi um conpou era
prm’fgj@rﬁte’tlolpaﬂhleadk printeshen the folllie dmaanehthm p@rawse the strip

{ ndi agent as
ol PR At Al ehiafed HEHOR BT Masiite 1G5 LSierAmbiéTormed
fré il IROtRItb Es SOhGABNESctord8r il R aleh cBﬁﬁir%eﬂW radiators if the
printed preferably by nmeans of aroller onto the foil

bigdingurgest ipie agtiiaior wmish, ortbeactipaior piestd isyowiry heaﬁlvely
ufler¥ikiacPaliBYNE Facthich sl RO P Phcy BO b F P B

a dparmus ar@smemablyaﬂéyﬁo@ddmsa)am turtlel eroudi wnuét’nﬂ\e strip
i spenser roller onto the r|nt|n%hroller and from

fOfrﬁéTl@t%\@d i eonveer| Aftex bawsgpasaed @Aryng stadionethastrip form

m%ﬁs&@l 028y 5%%%3 B@t(g%%;é%%c@ﬁﬁ%% 3/ oR %?ﬁzél{;c?emy be

di Spenser ‘roller~an nving 1

forraieddrora @ deeh.SOn dpeavas, frdmmethprfirstt stogageod iuen frﬁﬁr}/wﬁi@h the
exar&l e be co with hard chromium The fo

mates é?du'a\dﬁPﬂélttof SPFQNSE N PBIWRiER ﬂaﬁ/m?é%m% l%fe@"ected
sa‘?&’frﬁateﬁgr’%tggﬁdéd)émrstr%tcﬁ%{; ovré?lrleﬁlrs (ted195-rEE b r@b@gg)

I nki ng station W ng t activator
printing station, the ink printed on the foil is

S R B B L B
ad‘tﬂbfﬁﬁ%aé‘té MirsRelc@fHoflsRl aﬁaﬁ’di M ?I%bﬁo%gélﬁfdﬁef’aﬂ é’cé& in order

may al'so conprise U/ radiators | gen
toifarmibe meetel sirectures: ni sh or the activator paste is to

dry reactively wunder the action of UV radiation

(preferably w thout solvent). These drying 10

Fanpas glinp®sal telfof fiestatds/hek s pAsRE With ﬁwéﬂééﬂ\@%wmn%h or
t hrough whi ch the strip formnaterial is conveyed

pastte és URweunRg fmﬂwsm@@dwm@r@tmno@med meough Various m

oo hlf pLEGRERR SARONERr & PRt B ha kiR foky elerial
belay gulidud dVer (ietBiting} Aieg gndrsu@téﬂmr@éut@trebhmethod) In
material is unwound to the second drum on whi ch the

PringiRie; Biis plsorpassible e eanvenstheastdp fﬁ@mmaeterlalsi@mﬂuér@m the
prit ShroREEE & YR Et-EFS R al HBStMEAr WRR Ut FERRLT intermediate

storing of the material.

In a first treating step the printed material is transferred into a reductor that
usually is a strong reducing agent in an aqueous solution such as sodium boron
hydride, an amino borane such as dimethyl amino borane or a hypophosphite.
In the reductor, the oxydated noble metal contained in the vamish or the paste
is reduced to metallic noble metal, for example to metallic palladium. After

reduction, the strip is fed to a rinsing station where excess reductor is water
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The strip formfoil that has been printed wth the
activator varnish or wwth the activator paste is

wo peosm2a@hectrol essly and then el ectrol yti cal | yPEEERL004/009436
plated in order to formthe netal structures 20 For

bR BEPEY i ErafPronik LBl e e Fenvaatoh Vel hin laver

o$ coppge(aiouzn ansl parivitlg ie didchori4gly desd<Med onto the activator
consecutjve processjng 'stations of a processing |ine,

stnetures i GopRemieRastiarapntodbe sl ugtirae ds titiated dwihatiohlp metal
nu%Fél ?or?ﬁ% ﬁ\t %tr‘élaﬁ?to%?c? t:orsgge?lr l??%hg ?%hgg@%q RA R’s@? rbon printed

0SS]

afr@aasnAUBUﬂ'en’abatdll ctcmtalh}ng‘ formaldetyderdsiveings Qzﬁ@r@@é Seth@lene
t he, wet-chen cal treatnment w thout an¥ furth
diampienelracetale o etRfiT{ProRanfred-arylxe! hwen%dﬂrml@e may be

dhilised éE@hé‘cSEg%P@%tW Aﬁe[fpoaaéregnéﬁ]h tﬁets&@g?érﬁ{ Freferdl i

a reductor t usua ucl ng agent
conveyeditpaoinsirgpstationin whmdh @mesecbapxp)\ebowms slmplpedaleff by
an ani no bQJE’ ane such as di nethyl am no borane or a

SRIOPRYBBAYEEWatSM the reductor, the oxydated nobl e
metal contained in the varnish or the paste is

reduced to netallic noble netal, for exanple to
Nepdtt athlei strip dbina diaterial A fed to theddeiceof thehiaventiorpin whithdhe

oy BB R B B BT URsCA 2 e BcoAed Yy fughak copper.
AlisofRh& oMM debirbiytié %SE{;?J %Itahhﬁ HRtHPESE b ﬁN%’éH fo@eléewlync

thin [ayer of copper 2= 0.5 pmt
C@pget depesitiony, fctepwammajbaﬁmso:mﬁmnwpyrapbosphate sulphunc acid,

TG L0 by THE bR 5 2oL fettetigrealt st partioutarly
SUREH Blalt is @@uﬁ@@@@bld%tﬁ@hﬂ&ﬁﬁﬁb REAIPBbPPENSUIRRS, sulfuric acid
printed 5 areas. A current bath contai ni ng

anersraall ampdetsief gkipride astwelt aaaédltryewueh @s afpanicrsalfur

SRR, B5aclh e ol BRR S A e M aci

bedmsana%r@blmpeﬁatw st & igmperdiumBh&dr bm ﬁemmﬁmy%@l as high
r| nsi q%hSt ation in which excess copper bath

IS
a§tm8§ @ agt @910 cisieny density. ngthei sneerkatarhich ghaésit strip is
ch@eyZ%J Hﬂoﬁ E@lch%f tﬁe?‘lrf\)%ﬂtlb id l??pf?ﬁw 5% ﬂ{%otl@«?urrent

I'nve now € r ca E3NGUCT IV E
dehsmxcbﬂfmsemmmlsaIOeAﬁdWe(laytlwatradtum Bblrféw)tdfc&gd bﬁpﬂﬁlsted SO
tla,%t qg)@mc @tr:lq)gr novvn S'@ﬁ% rage aboStof Bm/ml %‘ltﬂ% lmaet ofsabcoetljrt] 2.5-
7.5 m in length, a copper layer of from 5 - 15 um thick can be deposited in this
way.

Electric current can be supplied to the foil strip and to the anodes in the device
in accordance with the invention in the form of direct current or of pulsed
current. The latter is advantageous for producing as high a current density as
possible since a copper layer exhibiting good properties (high surface quality
such as gloss, lack of roughness, uniform coating thickness, good ductility,
electric conductivity) can still be deposited under these conditions. For this
purpose, what is termed reverse pulsed current is preferably utilized, i.e., a

pulsed current that comprises both cathodic and anodic current pulses. In
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copper deposition, for exanple baths containing

pyrophosphate, sul phuric acid, 15 nethane sul fonic
wa@ediod/02@ms do sul furic acid or tetrafl uorobori CPEEP2004009436

particularly suited bath is a sulfuric acid bath that

PRI NI 6Iaf QR;%H Cﬁ“’l‘él’ﬁtl ééhlfsg de!l§o QGb%tagﬁggé.r@éihg reverse

anmounts of chloride as we as a tives su
potspshewrent the pUIeerfm@Jntsl@f tmmba@loylmoam Iaaodmcnmmm@ﬂlses the

O PN e T8 B LB el S e otz
it ergaTtatdptienia 19 dBpesitieR 6ﬁdiﬁ8ﬁ§' ble a cathodic
currentkﬁgn3|ty Ifb he sgeed at which the foil strip

is conveyed through the device of the invention is 1

ST Brec ot SRbber BIE S peBRBrttisiieu 3 HE HBpdes Duthe
dtehwe m‘dheaﬁvé!ﬁlod@ @@@péﬂdnétcaﬁnbﬁb@ sgbsécﬁmﬂﬂy%u@m%@ by
a.line of about 7.5 min length, "a copper

ﬂ'%ﬁt@ly’fmlv [déyRolving PQPBﬂﬂ @m@@@ ¢anrdrs tagpaisiaiadhe onsengration

o BolB 550 BeBHEHE SR AB EoBHBBhS B L TehE ol more
specmcalnelre%fvam Fef’ campbendosueinhs HelSEs} afdiFERSO.H aref
The latter,is advantageous for

Pﬁ?%&@?gy ﬁ&gﬁé tq |“@fh bath, Jheshe”” dems rentainedin thehatpxidize at the
e%n%‘a%%rfo}rﬁW* fOHa I?PE' A %ar%%%’r%f&hgé té Bh8ther tank

su ace quality such as gloss,

contaﬁmnmmeﬂil:mﬁﬁerqﬂmm#rem@aﬂm@tcb\A/en’(),yln thel regéniérating
cond chtg%Blcan st be de osi ted under t

IQNRTE GRRPCHIPCES P§ldl%w|@)%%fet egedipn;of the F@eglonéxﬁe feran Cu*
aPbl Y iy, et tﬁlol%%f:ﬁ% Léhddﬁ%biélﬁ%ﬂon of the ﬂwe F@2+ iBHS £ frm

grrent t hat conpri ses I C an
mmarmméetuon nf te mmwm&mmm@am&wﬁ%

r|nC| un| sed current, coyrse al so

Be%fﬁ?@& 318 BoEetaRin Srcebeh i Betiasee tonoianean be
kBgt |gkg§y@5n§{aeltcat hodi ¢ and anodi c current pul ses, the
respective pul se widths and at need the interpul se

pauses as well are optimzed in order to optim ze the

0 Ihtions. nce e ectr cC C
AR S enehe SR L b B or e
irfevition, e mbﬁarldﬂ\eeﬂgalﬂfbonﬁgﬁi%@f to'é3§|§ref?yas'iﬁ‘19¥n Which excess
subsequent |y di ssol ved T¥1 el ectrolytically dissolving
en

deBpgtien spBHISS. is rinsed @k niienstaprmatesiat isricanafened tma
dQ?ICQQH gg'{l)c):(ﬁ Rn§ thatC@ HRR XA ALRLtRA HELRE th I RILNGE 1o

prevent copper from tarnishing. Prior to winding the strip form foil material onto
another storage drum, the material is dried in a drying station. For this purpose,
the apparatus utilized may be similar to those used for drying the activator

varnish or the activator paste.

The work stations utilized for performing the method steps mentioned are
equipped with suited guide and transport reels or rollers as well as with
apparatus for processing the processing liquids such as filter pumps, dosing
stations for chemicals, as well as with heating and cooling systems.

The invention will be explained with reference to the Figs. The Figs. show:
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10 specifically Fe2+ and Fe2+ conpounds such as FeSO4

and Fe2(SO4)3 are preferably added to the bath. The
wo-e@d502@ns contained in the bath oxidize at theCT/EP2004/009436

i nsol ubl e anode to formFe 3+ ions. The Fe 3+ ions are

transferred to another tank containing netallic

copper pieces (regenerating tower). In the

Figedenerossisegtivnvkside vy 00 pRRrizBhes @%o@e@mg Bnelrdeccordance
t he actlon of the Fe 3+ ions to form Cu2+ and Fe

2+ Wyt %reﬁ%@tt%nﬂ@a@i Adingt qrah@annaer&xna\apl\/@ﬁ'aa¥sthe
g 2%;?*0%?230%@05? be V aﬁ?‘f ?%é@g@%ﬁ@hﬁf&lﬁé of B%orizontal

conquocessihg linehe too ficet eibaddimentf copper ions in the

Fig Bj 0158 30PRSI ARG Bl PIRSSATEHTGEGIF ohpemergental

pI atérﬁeegﬁﬂg (ﬁﬁe% aEBSrda'n%%fH ﬁfbl r?t VIS indthel direction of

agai n con a spray sin i ch excess
depdmnspmmt sol ut| on is rinsed off. Then, the strip
material is tran

d
Flin i AtsT-Sath g Haeoraues srind & modwerbriihGizartialfopgssing

Pr eVIRR inCiRPdan dOWith ahd b?éﬁé’r‘ﬁm\}%rn*tl@h ih @ fsDEhibddirhént in
strip formfoil material onto 25 another storage drum

t he anotber darignd; dried in a drying station. For this

Figh¢ g%?%f%éasﬁpnﬁféih%\/@wﬁ Jiqzr{e;ﬁjgpg% 5%?%1@]5 i rf Rgcordance .
act i Wigh e pRsSenit ilVe oAk adetbh@smbbdimerd f or

performng the nethod steps nentioned are 30 equi pped
Fig. 6na §masesﬁc@|@ndé raugh thedipsigontal psesessing liag inepgcergance with

wel | or processing the processing
li qu?@ﬁ 5"Yh d%%ﬂ%ﬁ%%}@lo Unps, dosing stations for
Fighema gatdll, ofaheWrdrizoatal wrodessary limgofRiy. &0l i ng

systenms. The jnvention wll be explained with
Fide 8oz 6rRes-$@rtoNa! £ &sV'eWWé the bgrlzwahpropgsmg line in

20055%@6&@5%&%8;%g#gﬂ%%tﬁnqn the 3eELA %nmwn%ﬂeln

side view o processing l'1ne
accoamtheevananty t he present invention in a f| rst

an%gg I§ch,1§t %étzq@tr%? ﬁ@peVIang)E‘@S@pa@e gmérggfsi :%%téf‘%RS‘ Ihorizon’tal
horl ,g)lggggm Ehn%r&qﬁ@sgng line in the first enbodi nent;

a cr ss section of a half of a single
proceSS|ng nodul e of the horizontal processing |ine
in accordanc e direction

F o cOEF eSS gnG s 5 s SR thrbmelels depas)ted ogto
sBibTehA oM BeUevicdtomn 2B WHE RS Myention and that

cathodically polarized contact means and anodes employed as counter
electrodes are provided for the purpose. Alternatively, the device can of course
be utilized for carrying out other cathodic treatment processes as well. Further,
the device in accordance with the invention may of course also be utilized for
carrying out anodic processes, for example for anodic etching, chromatizing or
anodizing (for example anodic electrolytic oxidation). In this case, the strip form

foil is anodically polarized. A cathode is utilized as a counter electrode.

In the Figs. described herein after, like numerals have the same meaning.
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10 line in accordance with the present invention in a

first enbodinent in another variant; Fig. 5 a
wee@ss@ext i onal side view of a horizontal proRPEEEPI9G4/009436

line in accordance . wth the present invention in a

q di N _ :

o DGR b SeeeabRy o it SERsP IR R Bk e Bl

inPehtibrd TR gikzé ef tisoteviceRholwhdn tie Figlehay mark dpleeifically
hori zontal processing |line of Fig.

arfuivr@gkgr_n@tébft Mg thei arusl size of thﬂ@%@éﬁi@%%ﬁ;@?@éé% figerete
e e e e
ohy A st el st sttty st
dignensiensyer e Efqa%ﬁf@rf%‘éerﬁi'@%t.efﬁ grelo %%Ef&ﬁg@- Sﬁ%\e'ed in the
R R L S

4 SagroThe dérigth pbltee vakous modatds (retvs cantéxattudeaader is referred
oyed..as

enpl gyed..as_cqunt | ectrod i ded, for.. th
tqpeiep bsie. Figh ?égﬁa%ﬁf_@%Pgﬁﬁé: iz n struBlRes S8 gue S S 1. The
withth!dr %8l dlsBfet6 3ol MPHbpBAELHN 4% Mdthofithe RIS be

processes as well. Further, the device in accordance
pradsssetef fonexanple aojl sbfip 8 dhavirg amddthbef GR £miig gogessed in

G S o T e e L TEERE
rédifdife ﬁ'lo%%ﬁegsgli\ll?’éﬂecpr@@rg_ﬁlv élPdliﬁgaté mrotessitgaevickSehat extend

strip form i's anodiCally polarized. A cathode is
substantialty rernaaldoihe direeliert of ivarsparh(direstipn @€ transport denoted

descri bed herej.n after, Like. | s..have the sane
DAY o8 e 300 6 sais el EBB BB hoass Fi g
illustrates a first enbodi nent of the device in

accordance with the invention. The size of .the devi

Thiedih 1iia preferatly pravdgedint thesipawiafiacsiripyvhigh BRWHHF@I‘CF";%”’ a

t.ch e 2 f ' '
redfic AT efEbBLIRLES R nBR AT VAR e TR prveyed
thf@u?h@h? idbe'@b}csmt\éﬁn\tqmi@?alpingr,apipeHelegtuhld abotiferacekivat has not
centinmeters if electrica i solating structures
bees dlustiajed 9'th‘a'§/(rﬁ@|'t°d'i“31@9ngi ons on t%e order of a few
centineters are to be treated. Viewed in the
direction of transport, the length of a single nodul e
THenmpcessing xaoqilles M are disposed along the conveying path of the foil 1

leading through the device so that the foil 1 is allowed to be conveyed through
one module M after the other. The number of modules M depends on the
processing time required in the discrete modules M: if a \)ery thick copper layer
is for example to be deposited e.g., a layer of 5 um thick, with the foil strip 1
being intended to be conveyed at high speed through the device in accordance
with the invention, e.g., at a speed of 2 m/min, about 110 modules M having an
active length of 4.5 cm are needed to be disposed behind each other if copper
is deposited at a cathodic current density of 10 Al/dm? (2 ym Cu/min). The term
"active length" of a module M is to be construed as the length of the region
within the module M in which metal is deposited onto the foil 1 conveyed
therethrough.
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4.5 cm The length of the various nodules (in this
context the reader is referred to size L in Fig. 2)

waelepsiigidn the size of the structures on the POI/EP2004/009436
Stl‘lp 1. The 10 width of the di screte nodul es M

Tq% e@g% Oggécgr%fe\ﬁ%gmm{ %éfgz}riqlgugﬁ%egqﬂ Q ngﬁﬁgs’ts' §fa
cdgbgg@%m 12in Whﬁ:lﬂt‘h\ér@ are atsgode@ erebeprovetsing nddulst M. The

ave a wwdth on this or esul t,
colieatingtani 52 eopsistsept a%tww@@t@ata@dmféw@s\é%wl&éiﬁ W@ES

ADRS B9 SR ARG PaltE Lt g oy e

C@I'TYGQ?UI t;;la|§Iv@alIsléx’tfelv@lhgltrbeperﬂwetwrwfrcmtfof(a‘ndttbmﬁnfmbrthe plane of
e foi 'S r ded t

therdrry hAEh PSR EhiR HIRIOT P SIane transoorh el deo Beyided at
this! tWbSId %ﬂ?}eél@ﬁé‘ %ﬂg g@%%lngﬁbﬁﬁoﬁ@w B191te8SBr allowing the

conveye rou i ce e invention, Is
fovlﬁsarnxpedoalmmhohemt ther cml@jtmg ank H2sThistis showbdeFig. 1 on the

illustrated eit Q-re
g LR Rt i b PO, A BB 5500 e ey 12
foil I |eading through the device so that the foil |

is allowed to be conveyed through one nodule M after
Thé émbi;ﬂnlpr’l emiees mﬁm@tewﬁgnaumnaghmmﬁéﬁd@r@ﬁntaﬁ slopprovided

T MITACTIE e T

c@I%%‘Bﬁgttsﬁk 420n théhbAYShtaPdiréctiormndinck hovkétal bﬁefﬁtgtlbn The
strip being intended to be conveyed at high sp

ee
fwlmtnugmamlee duidedenonmal de thelditeetiondt transpor W@ﬁtt@ @ﬁ slightly

of_ 2
i gane RRRN St Fihes 8t le HadBOH oRydd i the
sEHfSRO6RtheeNishib ¢asRr eidRitedd sideadedof the s‘iﬁipdsma’erst oriented
at a cathodic current denS|ty of .10 A/ dn®

paigliel i) theTheeationraf traqsppite Thedgl i Cqsweae%'aﬁmuewme@ to
p c&%?@\%tﬁgﬁgﬁgﬁ\gﬁngt %r%nc% sgagd %@ﬁp& %%cﬁ'béh%\‘h@%%icﬁ@lﬁhon of

treABYEY eAliteit therfell Btripugy s c@ivé&@d&ﬂ&ﬁjgmm&]lést module M, it exits the
PCT/ EP2004/ 009436 The deyi ce .i n, agcor danc

colisctingi tank 1R theudh e lpqnzpinéal exit reyidegsin 2;he exlj’E| wall.
collecting tank 12 in which there are disposed three
processi ng nodules M The collecting tank 12 consists

Tot fail saipk] ipadvamaaaddwitiiintthe collectingatankityemeans of transport

o a5 B bR S0 P B o
HEERRSEL ¥leYs bandl PBtsRfing P8 ¥ ihdt Wb batededcribed in
closer detail herein after if these rollers are motor driven. In addition to these
rollers, other transport means that have not been illustrated herein may be
provided such as transport wheels that are secured to motor driven axes that
extend over the conveying path substantially normal to the direction of transport
or transport rollers that are disposed in the same manner. The transport wheels
on the axes may be distributed over the entire width of the foil strip 1 or only be
disposed in the border region of the foil strip 1 for example. In order to guide the
strip 1 so that it is exactly parallel to the direction of transport, the transport
means may also be slightly deviated from the conveying path or from the

preferred axis direction normal to the direction of transport in order to ensure
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the drawing and parallel to the direction of
transport. Walls are also provided at the two

wo egosioz@ls end sides, said walls being horizontBCT/EP2004/009436
slotted for allowing the foil strip 1 to enter and

gyt & tdiAQ 4t . o Ihi ' h ' Fig., . .
SR o FE R A shPigrtTRg. BRpRc Rat ks b shown inthe
Frigsqrect that eoytinfiondiy detddt eles bP&ié@Ebsiﬁ%n of@hd B Sédmit to
strip, 1l enters the collecting tank 12 through the
RGN tie: iendatien B?B\ﬂ Hausparhandier hideardiersval orden te he

debfrfanshilg g\é’tég'thé RS 610 th @ QLle SRRV Yt Oudh L he

col | ect nk 12 1 n horizo eéction and in
a horizontal orientation. The foil strip | can be

uided n rm.al to.the _direction of transport so as to
FHRCEESBAd IR o1 e PEIcesPing meckiles Mds pHoweao| n
3 N, . : L f .
SRR 31t K e Bt o i 5 e
cellecting tankat2 isdabelednwithd refpearmiel mimeml tiiSe di recti on of

transport. The foil is conveyed through three
processi ng nodul es Mthat are di sposed behind each

T @ikcrete MRiulbd REMI - i %? '
striplis conveyeﬁo? t?%rdgyéché(tsﬁgglggﬁmﬁ@fﬁqe@ ﬁj.eI”%‘L"' or
diffgrest. inéhe praseint eas¢ theyt arskoflidentical wphfigheationr | zont al

exit slot provided in the exit wall. The foil strip 1

i s advanced within the collecting tank by neans of

Baohnapoessingeastul@ M compisas iehdat & hekehy Pg@{&)‘ﬁ that are

transport nmeans may for exanple be the con
reggddivelyglispesacthabawpnd henebtrethe plane af tranispotiatidrobhthe foil

' ' d il. ' if th .
S R THE A8 g 7Rl B R Foite A BSrions form
analjperslecitdigic ¢elpR Spard IR edtRAltidaYIE3MRAt HeSled with
illustrated herein may be provided such as transport

PIPESISNG Iattd alee Swe prBipnscatediLiit ageording toxegbstaatially the same
; j l.all t
oI B 5, R LB0rB3L0 aSHREL BTk BPERT o fane o
tranepditstinrs edd iare tirposedparaliv) ¢b thd brarer siteapjorierlon either
%Ot?]n tt}e a,@es ngz b(?wdl stributed over the entire _
slgednfre iniBerpdtles M the appdes tharsesecyregin the madulsehousing
, f o | . _ o
o g6t 825105 Skl nf i g q RIREH Bopldhon is i
apafeweefrotrothenglade of dtainsportétion, dosperteablecoatiBsiisulating

neans al so, be_slightly deviated fromthe conveyin
'aag? HRERCYa fop PEFYETItS cantecihatueendhe el s 4 and the
ahB@esl! BOEHOUR RS cOEFIRPPS th|

2005/ 026415 PCT] EP200H] 06945?&%@%Fasg)ﬁpggﬁ%g%g;g?%he
SRaeing between tha anodes 41andetheSoitstiis 1 isptefarably ohosdrotonbe
véR/ §rﬂ§ll. This small spacing permits to largely prevent non uniform electrolytic
treatment at different sites on the electrically conductive structures so that a

relatively high current density can be adjusted.

Within the modules M, there is the processing liquid that is supplied via
electrolyte feed lines 11 to the inner volumes of the two portions of the modules
M. As a result, the strip 1 located in the modules M and the anodes 4 are

contacted with the processing liquid so that an electric current is allowed to flow
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Fig. and that continuously detect the precise position
of the strip permt to nodify the orientation of the

wo e@sspars and/or guide rollers in order to  PCI/EP2004/009436

permanent|ly keep the foil on the sane conveying path.

of f . ' dul
FitiEh i oRaps 4t BRI or 8% BT i e Faacsiy
msﬂllia‘@«dtag@nssmﬂmhl@thef.he liquid level in the

collecting tank 12 is |l abeled with reference nuneral
15. 10 The discrete nodules Min the device can be

RO Aot RaR e Rt bt Riuret b EB R Poet el D fouiaten
qyaits ssich %’.)theld dllhe foil stoippr ls%éctacélQpc@ﬁdc’@dhﬁtdd@:ﬂjrdance with
Eor tion that

ly d d ab
Sisiiob ikt i Sfeciinyiirdessizon B alnanpally cantacting the
s‘ﬁgﬁ Hﬁ/ely cibae t%hé%e@iﬁntcnﬁth'éns‘mhqsm MRER tﬁé‘g ?Ez%q Cp%wde a

. These two portions form er elec
largiely lzomﬁgeaeo@s\efeomcaimehd (;alecdrat}&hd; r@glbh)atthals&uttdrégdn the

8L dpal 8 TR kifhedon pSRins" 2aR8 ol ot e elecamialy

cRREddted withotthStemanRs
t he pl ané of transpor?mgu"?gﬁgg%hmgfg%?g%%gytpar glg} rep:ons

mentianedp iTaitemakes contipuet s elestrotytic dicsiment possibke.
thereof. In the nodules Mthe anodes 4 are secured to
t he nodul e housing by nmeans of suited holders 5. On

I g ﬁa§@5h@\ﬁ/ntlﬁ$|?nvdﬁﬁwtéctlr@ﬁé&%@'aﬂi‘pkﬁvﬁcﬁecﬁﬂg\ﬁnsﬁéa&m and

viewed fromthe ane of transportation, 1on-perneable

%H@aﬁg@f thedef mqitﬂg M |aa;iaos1;ac1®r@$reeqoiwpmmtmem and

LRt SR R00ulE WERsH EnleRt rolfdt BghrfiShiet Piipo

elnmipyeasd be@anmttnh@ar%saﬁ@@@lrrggoﬂimtt@@@uwaﬁnam@ﬁ@ﬁnél Bfe
t he fOI‘LrHS”I 1is preferably chosen to be " very

direglien ofrifpEsReR ENdySE ithey epliienwidéh obtheaeeqaieying patnt
non uniformelectrolytic treatnment at different sites
on the electrically conductive structures so that a

Tihel carnitae] rplldmsgh canmeret spdeifisially beanetze rellresioe @xaﬁﬁble rollers
there.is the proceSS|n

t@fhavj‘%rgog‘ 'Pnge%irfﬂcg ofviieh isMpde afspgolal stae prx @opner or
|

SEPSAURGAF SIS, P, BB S, TR Bty Mg, e

suﬁecamfjﬁ@ wllared nanfacxacple bk groeidpdogids ah rgadticoplastic

cé% g'fé A5 @@%&%ﬁ%é}@%@cﬁ% %\ﬁr?sér%ol;l lOOer¥182t8|||\(/3\([)Jarth|eS.

The contact brushes 14 can be fibers made from copper or graphite for example
that are secured on a brush base. The fibers may additionally be electrically
insulated at the fiber shatt.

To allow the current to flow from the contact rollers 6 or contact brushes 7 via
the structures that are electrically insulated against each other and the
processing liquid to the anodes 4, a current source that has not been illustrated
herein is utilized, the poles of which are connected to the contact rollers 6 or the

contact brushes 14 or to the anodes 4.
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between the anodes 4 and the structures on the strip 1
that are electrically insulated against each other.

WO poosozigrs to el ectrically contact the struct urBGI/ERPRD4/009436

are electrically insulated 5 agai nst each other, the

Ihahé cabé ispolvni ih FILES! thieG) ﬂM i %r%cgﬁéﬁgfcé% S&%I Lﬁi{i‘&e@gs of

with the invention outS|
ejectyc cgptaqt seliqrs Gaen qprttammsine@mhwlths;‘aﬁd mlrbryerahd brushes

4 otmindfied EER M kst eficsating iesid rainiayraose, the
dOGIItMUDMrESB and @@ oontact B‘l%sﬁéé ‘Z,téi{e%c ea&ﬁsnd{s%f the regions

that are electrically insulat e agai ns her 'Ca
Oééh%ﬂm#&?‘%m1Wt§9nt%hpme§dln@ltwmont act nmeans while
they still or already are within the regions
nmentioned. This nmakes continuous el ectrol ytic

Saadiag rreilﬁ:rsri)asa firher brovided, 5@ se8MM rd iR ré ieggeljy/'preventing
cont act rs 6 areﬁ‘rgrow ‘ded downst ream an

|
PIPERSS "B{'d%f?énleéftmg @unr@rmoéiﬁmecﬁrﬁhemochﬂeswéandtﬁrom

t t_no
rORMING URPCLARE: el dl LM phishds, PA FoTofhing pitagt rollers 6
o¢ the aentactbnshasd oeergtoosdras tinte Hbsétantd &ld p{ro‘&%é'ﬁb liquid,
transport and over the en

"5#8@‘?5%?’ %Héeéféﬁ?fgg%%@oﬁaﬂ— is ismet d@ﬁtrabhe ﬂ’bblwaﬂun@ rolters 7
Fﬁaféﬁ#tﬁy bldsgtlahdse B 9:% %gélﬁgts sgl.&'gae %ﬁg foi] strip 1. As

lers 20 the outer co ng s
arfﬁﬁ'élt dhey ﬂebtlﬁlﬁt ageiabt ihe affaceprfthektripdt | Eks tlﬁ‘é‘%bﬁ&ct rollers

S B Sted nnfefe o el e isserinarend o thmgilre@iton of
tranepot enBelisBUARS At Al ehfth of 1Rk ggh@.ﬁ Bak el e foi

that is rendered electrlca y con
stip et al 1 i c particles. 25 The contact brushes 14 can

be fibers made from copper or graphite for exanple
that are secured on a brush base. The fibers may

FadUertm@’@ablasttb%e%hﬁQWdI@@ ams pro Pﬁé'dﬁ)fgcrenéfti h‘% Ho*&@ e housing

haft. To allow the current to
a%ﬂﬁ%%“@ deuide Foathis prdses the sealing3@allhi st rseclHE® the

ohpsntn 8B ok A BB e
prefenably pmsur@asnPentlélmanhétug§ EQEEH% rORIE 0 14 ﬁ}]eecase of the
es o

utiliz ected to
%%Waareﬁerﬁof E@Vﬂg @sppsacthdownstrearstwithin sheedule Mrandof ihe

SIS o eV 5410 BT ERRO0 B0 IEH Py e
rotafitnecfitd smynerdasdo tiie mechanical friction and the static pressure of the
liquid within the electrolytic cell, thus providing efficient sealing of the module M
against leakage of processing liquid into the liquid free space. By contrast, in
the case of the sealing rollers 7 and the sealing walls 9 being disposed
upstream, the sealing walls 9 would continuously be lifted from the sealing
rollers 7 by the rotation thereof so that sufficient sealing against leaking liquid
could not be provided. Therefore, auxiliary sealing rollers 8 are additionally
provided in the entrance region of the modules M, said auxiliary rollers being
preferably configured to have an elastic surface like the sealing rollers 7 and

rolling on the sealing rollers 7. In this case, the sealing walls 9 fit against the
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electric contact rollers 6 or contact brushes 14, with
said rollers 6 and brushes 14 not com ng into contact

wowaok/oedaes processing |iquid. For this purpose, PCTIEP2004/009436
contact rollers 6 and the contact brushes 14 are

AR P AHEreh s, B ARSI ek

liuidt her provided, said sealing rollers largely
preventing processing liquid fromexiting the inner
vol une of the nodules Mand from reaching the contact

i . i f
G@{l}tﬁélée@ oPfheLAddatds MrﬂﬁéF??tgg\é %A(Egﬁef A{b \}\2‘% gﬁ{egﬁé}% ?@rféfransport,

rollers 6 10 or the contac
sieating o {rattshamirhhetein )areqeesided foi sealihg agaihsd leakingd

PEReR 4=p Retee 151 0 EPC) e DE SlpiIGAly conductive
sBueRFes irrld Redioh Nerisieht %ﬁﬁ&@% ﬁd?%b%@ldtel?tﬁéc@séamoggh.

aresult, they tightly fit against the surfaces o
strip 1. Like the contact rollers 6 and the contact

The 98 Ty b P e Blse e BObRiret e R e
irtfodutthg theveyiimte thatdevic, _d&iﬁaé‘pl%:ngingsﬁélhmglelements fnot shown)

Furthernore, elastic sealing wa  are provided
naeLHted o theelowsd pastion o thegmodyle pemmitia sécurelyi retaid the top

oAt BB Enalhg) SRS aHR L Reu Ao RS LS e o rocciy
rgleagalsle vdnginuts.d tight sealing, preferably pressing

tangentially against the sealing rollers 7. In the
case of the sealing rollers 7 being disposed

i1 hi I : t . | i Ll s,
RSSO ol 1806 HIEGUF P o e
ta they bathesurfasedeveln Dvith proseusinglliguit ahahieagrah et burfaces.

the static pressure of the 25 |iquid

o q

TI\RH‘”I% :%8Fm@géteé§t’ffﬁ%|°9{'$@lr@eqan_!< TRbEoyghoeihariagntl slaiie e one

elﬁﬂ%élpﬂl.e?éofté?ﬁj firagl Hbﬁg@in@%é@ﬁi%ai @@‘tggﬁwﬁﬂ ﬂ?(% g6hert Bfishes
iquid into the Itquid free space. By contrast, In

1dhda batlesides o thes predténia). Eldctrér surferind supplise &d thegelectrically

L1s. 9 [ di , t th Li I 9
ofB BT e Peestrr ad the BINTTRS Loarhagrusrge: 1 extond
s@bé’t‘éniiﬁlﬁi 6 R rahb Yhtid ﬁ\g&ggofstﬁelts 138 thatAP e SEALLRS on the

agai nst 'l eaki ng |1 qui cou not be provi ded.

strimet efinbe, supplietivetly cyrment. Hgs irapbeast Bahal the structures be

R B R B ) bR Rl Bt 8. Aot

strosiuréieR@ntiGn 5 BirabticH 8trhfssaH, tREE chh R hhdesRiBhi dhtact
rollers 7 and rolling on the sealing rollers 7. In

withitge badghes h whilgl haing whthess@meitime fsiated within e alextrical

ﬁgl(&oé“/ tﬂg %ﬁ%éeg CA{rl/n q’ﬁé% e‘létpoq)%ﬁ?gells 2, 3.

Very close to the brushes 14 and downstream thereof there are provided
sealing rollers 7 that are disposed on either side of the strip 1. Auxiliary sealing
rollers 8 additionally roll on the sealing rollers 7, sealing walls 9 providing a
tangential seal. The elastic sealing walls 9 are secured to the cell walls 10 of the
module M. Processing liquid is supplied from the collecting tank to the inner

volume of the module M via electrolyte feed lines 11 and pumps and pipelines
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auxiliary sealing rollers 8 and efficiently seal the

nmodul e M against leaking liquid. On the sides of the
woraalag1M t hat extend parall el to the directiPCI/BP2004/009436

transport, 5 sealing |ips (not shown herein) are

(RO LS R ooRR Pl s B B 1 RS FaRchflg tank via

etdatcilyte cisdharge tides 4V \provided uie the esll walls B0s regi on,

efficient sealing is not absolutely necessary, though.

The top portion of the nodules M can be configured to

AR & ESRdued E)béf@\‘é%é%@ the%ﬁ etri 1 @hféhré 'i‘ﬁ? inner

devi ce. "Correspondi ng hol ding el ements
vrriwne@ﬁth&)moldeld blierwipioh itiis expbsadito ﬂmadellaetrpeff\eld af dhe

BHEFaA PG Fadt ahf Dearanbneifang phhaBSi it gRgy anodes
J@Heﬁ%%é@'o‘? Wﬁﬂﬁﬂdéﬂlhﬁtall%r’%l)&mpﬁe%‘F%Yﬁm@n?{)@fﬁéd ﬁ%ﬁﬁurﬁnlon-
of a nodul e in acollecting tank 12 that is fill

pesmensleperatingsrflaere Ipegied bedwaen ﬁh@pdar&@f tn@anqtatl@n and the
t hat the s rfaces

e 2 Sl Gufings PRy Bectis sho i deSaloping upon
cohedctiol tHanodss 4 ith thel diettieaBotomifttile lsstucanees i nto

el ectrical contact wwth the contact brushes 14 via

both sides of the material. Electric current is

ARG 8 g 1o b8 oS Pt fnrBlgf MEHBLIEIEL I Fahtiea past

mmvobaus@foﬁanglrauém Dkt prdesrgatiguid fmrﬁtémtm‘g theemodule M.
strip 1 so he structures on trip 1 can

Sﬁl@gplmﬂse?jth@ttﬁﬁ twernélﬁ{ly agﬁ'”ﬁUhﬂﬁﬁﬁ'WﬁﬁP”@Wa? aamare [ecured
f
(GHRAEEH R, ALER R 40 R Ry VoREh 088 R Eakge.

@xdeetind stripthas pHgsedtthe lseaﬁng rallesp@rit is drbeghtcato tentaot with
el ectrl cal Oﬁnta t 25 wit h%htﬁﬁbrushes 14 V\:hl|

furtheheoriame of pieed.| e slEdctir t arfeelechicglly dngu atppeq%mst
éﬁfcht&ﬁeﬁﬁltﬁ’ﬁ%égﬁo'l né@neb@ (é‘fagfécb’ﬁ the 8 ctzbru%he%’ertlyas they

ose to rus ovvns reamt er eof re
e eopreyediduouge #ieé mpdutd Meare dlectiatlacentdickasbagainas a result
|th$r side of the strip 1. Auxiliary sealing 30
Ts 8 additionally roll on the sealing rollers 7,
sealing walls 9 providing a tangential seal. The

el astic sealing walls 9 are secured to the cell walls

Fig. 3fis atpsosheertionalwvier olce bsif of the qlamndwaéaﬁbgt TAdin Fig. 1.
AT S B8L DL Bl B endBhATr e Abprition o
FFIEN'dlﬂeléb@I@dW@tt?ﬂ%é&?@s‘bb'h kel IFERORE/ PR ( not

Excess processing liquid is returned to the
coIIectlng tank via

On either side of the foil strip 1 guided here in a horizontal plane of
transportation, anodes 4 that are also horizontally oriented and mounted on
anode holding devices 5 as well as ion-permeabile isolations 13 that directly fit
against the anodes 4 are shown in the module M which, in the sectional view, is
denoted by the cell walls 10. The anodes 4 and the foil strip 1 define electrolytic
cells 2, 3.

Further, horizontally mounted sealing rollers 7 may be seen in the front view,

said rollers being mounted on bearings 16 in one of the cell walls 10. A
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el ectrolyte discharge Iines 17 provided in the cell
walls 10. After having been conducted past the seal,

W0 b@sohpi4hs strip 1 enters the inner 5 vol une OPCT/BR2004/009436
nodule Min which it is exposed to the electrical

b
S S RIS ORI 4 o
|$1>hcmaid>eel sheWaIm efdnsttmmmwe)éeﬁlr@twam RiIxedrettoward the plane
| on- permeapl e coatings 13 are | ocated

%é’ am@ﬁrq]@w BNG fRhgaNtaiY i aeatr@? thensealmatmersahokhay are
sgeu%&%%b%‘ﬂ ete{oeogsﬁﬁb{gg)(ﬁ@tcfb&ﬁﬁdé %ge@h@ sfe%Pt -

evel opi ng upon con e ano
el ectrically conductive structures. After the foil

o Deres g 4GHR s REpRlca b i calbtng i tE e the Mnesyolume
opws«m:é VP I & GRS ekl nﬁagggqagﬁcg gHo% s%wni%ﬁHg&g

s 9 that fit tangenti al the se
prpﬂlllnewnﬁ iaradlowed teefunraiﬂvma&'ele(drcﬂyte distHargadneai7s The liquid

itional seal he i nner vo agal nst
e fiAs RNt In e B ok Bl S8R MR6 g2 Jwnich is
lrfd%ét@fjsby7thketbe\tﬁ sbFfaggévdinsy. contact with further
contact rollers 6. The strucCtures that are

el ectrically insul ated agai nst each other and can no

AP Shans MRl s e MORUE MR ABplesthg tank
120Thacied c@ﬂ@BFoﬁ@s f tHesubiv sheivrl eFRER. Fig. 3 is a
cross sectional view of a half of the view indicated

A" in Fig. 1. Inasnuch, the reader is referred to

S A R LT B 36T S et 1

iin directicohtdct svithethefpasaihg ill st Ni Thé cautided sSheimeuirengy
hori zontal plane of transportation, anodes 4 that are

PgIfepma dhe ildﬂﬁt'@nqu s6eiiag thel nNed Vieline of thsprogessiag module M
|
?%lr%'t Bk E’&Yﬂa‘&t l%/é‘[e%?rdﬁ%% 148%n bfc?;leer% ﬁ@t}rbé@ésﬂ% \Aﬁ.ﬁd from

hat direc ai nst are
dlrecﬂmaaauhmg ‘Ehel\d:@!ﬁtacﬂmgl Frectl’gdes ddtthml.gjh Mlzew,agmg 130 the inner
t by t es a
veEiRe 8 inemediiss s B BERR i addion e arBion e 24, On
tHe?Jé lﬁﬁBF F}EHMOH%WS% ﬁ?@{: Sg’ g& lseéegcu?em JHS etftecknd on
front view, sald ro ei ng_ nolnte
thﬁeaxﬁ Aigle skbas to badiquid tighe. Ebtﬂco%h@éi&]rﬁayédﬂ'ﬂo\i@ly be secured

B ety 1PoPtraend Aotk i Byaicsea Ag taMak piece
1%0@&10’[ extend as far as the outermost region of the inner volume of module

M, this additional fixation is not absolutely necessary.

Via electrolyte feed lines 11 the processing liquid is delivered to the anodes 14
formed from expanded metal, which it traverses before being supplied to the
coatings 13. Since the coatings 13 are formed from sponge-like or liquid
absorbing material, they can become saturated and establish an electrolytic
contact between the anodes 4 and the strip material 1. Excess processing liquid
can flow back to the collecting tank 12 in a direction transverse to the direction

of transport.
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is therefore shown in a dotted Iine. The sealing walls
9 extend toward the plane of transportation and

wo anngen4iml |y fit against the sealing rollers FCT/EPm®94/009436
are secured to the cell end wall 10 so as to provide a
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P RS, e 2B R 5%, A0S 8 Lol Bl Do
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wmrgq@)iommgard KissHeveolamet foemegrhaf theratticorb veils@diand the

t
2l LSt i 67 Elstlies Ao s S Fifougn the
e¢entto1ytstchslcfvmgb linbet Tpethe drap Bifthe eon‘écgmg&ankhq As a result
able_coating 13 is in direct contact wt
S@ﬁ ngﬁggﬁﬁgwfmq toskegpthe coriactinghelentents 14datgaly ‘é’ﬁﬁqu liquid.

Cﬂ‘?mé’éﬂ? Sl dEWﬁ%fdbﬁﬂl %Nos&géll pishh? g%ﬁ%gﬁr%xu 5% & the wall

he pr OCGSSI agal n

1@I cea‘dhecpnteseéﬁng hoduiel b, sbidl peslirenlipsPbeingseicheed bt 1 the inner
di.rect]y reachi ng the contacting el ectrodes 14

aﬁ‘ﬁ?"%g}#‘t%\é{ahéaﬁﬁﬁ% 1940 of¢r torierenippepssiag diguidisom exiting
tiﬁ@%d%ﬂé"M ashaEnqsd &svadpidd l%z?:les'sﬂ unPc?%é)tuFﬂ{é module M

wall's 24. On these 1nner par
theratthay in the snkacce estiom bebaumlbf ﬁm:fbnﬂadj eovehieht eXithe strip

1502 POl 1 Bricins freficed Bobine e CaiRPEbTShER4 (or in the

aﬁéhﬁdﬂeabpmé%&ﬂa&ﬂ%llél%r%%dq eOéIEEtroQgc (B ¥O5Ks Q#ERF&nall In

does not extend as far ‘as the outernost region
of¢rr toripreveniotherfectisn resuifing fr@® thie aolaiting amdmmmgah;to contact
absol ut el ectro
SRS 1 BT ol B tng SRS I anasdle s et ifers 25
chh®eapredifedldefofd BB Behirere sorPaRfk WFW re gMBt@ rihéigaressure
traverses before being supplied to the tin
morgspeckisally it theglowes modulée @EH@@ t@@mlsmbmyeeam ke nounted

e Tt TN N——

phetsieeito bbeconstaie svithimtid ¢4l 2t3 tHPoﬂ?h %éhébrslpro@é‘é@ﬁﬁ said
géﬁ]qcesa ng liquid can flow back to the collecti ng

32 in a direction transverse to the direction of
transport. 28 WO 2005/ 026415 PCT/ EP2004/ 009436

As the insulating layers 13 continuously wipe over the foil strip 1 and disturb the
diffusion layer on the work piece 1, this implementation variant permits to adjust
particularly high current densities.

Fig. 5 is a cross sectional side view through a horizontal processing line in
accordance with the present invention in a second embodiment. The processing
line comprises a collecting tank 12 in which there are disposed three processing
modules M that are identical in construction. The processing modules M are
disposed alongside the conveying path of the foil strip 1 through the device so
that the foil strip 1 is allowed to be conveyed through one module M after the

other. The discrete processing modules M substantially consist of the contact
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Since, thanks to the capillary forces and the

squeezing, the liquid is retained substantially
wowdkioesdthe i solating material 13 in the entraPCEEP2904/009436

exit region of the inner partition walls 24, there is

r@llél@cb“tﬁ@ én'o%i%sW%c#m‘:h&Hé %n‘?éhtp%rmé%b@gtﬂhiionw3 anode holders

Resi d anount s can exit

Dand @S@q?&&gilng)hkqﬂlld (Meatrelyﬁe)dTlae ipao crssirtpheyid fills Wheé colfesting

B VTS B Bl e b SR i R o et

ontcttrBledad) the electrolyte discharge Iine 17 into
the sunp of the collecting tank 12. As a result
seallng l'ips 23 suffice to keep the contacting

ely .f f it sjde
THSCIERES 6 Aty Rigelanisfing & mpuieha #iiee s baadlar s,
vWﬂeh VWiKd thécbdkﬁa@tfrotlé\@ BARBETROIY dRDEN K6y %sxﬁﬁigdm trarhs ort, the
sealing |ips being secured both to the inner g

Sél@ﬁ@ntwﬁv lhogigentedis fadfailstap des copveye o the ﬁnséssmmge
e brsS S I & e o R TR s ebiech i Conthfs ©Ters 6 o

prbeessimg tndj@ndefﬁheawe%ld&ﬂ(bfqneb@ﬂ: atpet afe bré%trﬁcsynw%ﬂtacted by
novenent of the strip a result, the spacing

the 5yp gentagtraliars & F{éleca;rmd&@t4 aruetigutad tobe fiopdianedes made
LEE3bb e R BB e 61 b Flth bBipies

cpnaneomslylsepbhe@fordhe rde@uls"tlbﬁ procays. The flert aitiebonvey the
into contact w't he, work piece 1 from

f%'gglfﬁpnb Pagkthe; isplgtionlg \/élwﬁgfa'ﬁénetal aleé@@ bﬁfqr@meém@s dpssvn out
F ¥ BRAORIE $aticaslia %%oﬁ‘f&@t&egﬁéw | Capﬂ%‘#‘t@oﬁ %élt % s 6

regul ate t'he pressur nore speC|
loaaded @bOQEItbe $>,ath: surtface Ievel v&sﬁ\m&mgrbaeh eugnéa rbnhlo by the
said contro

i BeREind e Y. Hicrol i T i Bonusves! Besudtuie saatcmodule
M aﬂdcaﬁéﬁhavmg aééhqu%&%nﬁera%ew By'tl‘?&ﬁm‘o”de?ﬁét‘ﬂqﬁ 18,

the Tnsulating layers 13 conti nuou
C@OéﬂChGﬁetthugh therthprd Imedhde M.sAfterchaviveg baén cd:lohﬂushedrpast the

W o, S St P e B FESA 1 Rrt 68 o

18etiefotd BSingHirthlly horigoRtafly RSP oSESH the HbcsdHSg WhEW
through a horizontal processing line in accordance

with the present invention in a second enbodi nent. The

RS RRHARs Y et 0BG g BPUNBE S Ao RBHPEM i the
hohizabnial eroctasiricite inna&@metrrdéqmtw Fa%Tél @l BAE TR each
nodul es M are di sposed al ongsi de the conveying path

repduledl pging $1OWR | through the device so that the
foil strip |l is allowed to be conveyed through one
nodul e M after the other. The discrete processing

Imthdsilcase Mheudslicanisi cildriictedned by tiné atibigioant@®ponent parts,
namely the partition member 21 with slots and sealing lips 23 (shown in Fig. 7)
and the pinch rollers 22. These component parts serve to protect the contact
rollers 6 from the processing liquid. The pinch rollers 22 serve to increase the
mechanical stability of the contact rollers 6, which are configured to be
particularly thin. The pinch rollers 22, which fit directly against the contact rollers
6, can press these together when the rollers 6 are elastic, thus making certain

that the current is well transmitted even in the case of contact rollers 6 having a
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29 WD 2005/ 026415 PCT/ EP2004/ 009436 rollers 6, the

anodes 4 conprising an ion-perneable isolation 13,
wapwde2daod ders 5 and processing liquid (el ect PCI/EPB)4/009436

The processing liquid fills the collecting tank 12 to

v% intt0fh ?@ﬁ-rtﬁtss [ 2er %@HLE&(&T%% érda%ﬁweqr hetween

st un rnea h tﬁst contact roll'ers

tBeanedaMran@elwb cantgtiollargienner that, at the deviating
roller 18, which, like the contact roIIers, can be
notor driven for assisting in transport, the

Iﬁlébﬁéﬁ'ﬁl'é}hbddm%dtzﬂﬁ%tﬁhéw cf; %‘F’s EQ'd%e%I%b Pekfol® jhe function of

conveyed into the fi passe
the coLBtar aindthdnélnlmJ&mpmsm toemnolkrs hawblfer ex@mplet @ splral

h d f. the fo
g B BIRTAlA B Fidcad BiepsteRdn s i pterrow
stopd eh $h@coﬂib@ctw@mélsm&;ecmb%n@ﬁsﬁébé@aﬁéd&% The

anodes made of an insoluble netal from the inner
sparings ttﬂftvwmndhefape’ghh@wmajn@@osed Emt:oamswrych is

j it . dhe f d
BHRBL Gy SRR U BaoBE BB f e PR A Gt e
wdrkipiedas 4l TRhkew thefspiral Sieaps) tHe RoFedting Effedf oftthe coating,
el ectrolgte whi | e being contacted anew at the other

véhigh dnot eebyt te a simal exteniiv-ectmeables Andhe pinah noders 22

% 9%{ f%oél%\é ﬂ%g? ?ﬁe Eﬁéf#od}eﬁ%a{n%iﬂgg f%y%thgﬁ ﬁl\/%/gﬁrhe work pieces

1t dcd pedverits tisern drgn ethy won-Whioenly afdagsd. e Q@nbﬁéﬂéct can be
aé:Blrned round, anew by the third deviating reel

Y@k zing ﬁWG@@P@Hés@lﬁt'@'&S fsdare maunied & th%anwées so as to
b%e&f‘?s&%qﬂ%ﬁq%%eagfetbﬁﬁe%%érh' rd module M the foil is

agai n turned roun nmeans of a fourth deviating reel
18 before being flnaIIy horlzontally | ed out of the
essi n stra

IR QDR e, RoBct fRilers B T1ase bing M PIRGR BLsaiaphing
PEOSSHS ngu;b' S éuﬂfa"&é@frtﬁ@'?iﬁﬁld"fst%rﬁglgtelﬁ cogéﬂew @g& partition

hal f of” each 25 nodule M being s

mémbee 21l conmprisihg easlttessdrviad asya phesagklopeningl
conmponent parts, nanmely the partition nmenber 21 with
slots and sealing lips 23 (shown in Fig. 7) and the

[}Sllrn@elé@‘crbf%ﬁhé treatmEReaR ﬁﬂ@ﬂ%‘?ﬂé PB@&é@ tHrBLYR the schematically
rotect the contact 30 rollers rom t he processing

n@tﬁedjancrﬂ@ 4tareprising laarisolation émcvteshowvn heralaksis the é:rst module

B4 LABb ol Ry 4be el filerh B, el sieh K suppliea
ffdifh &I@é ﬁhr%% voMhe of tihd aﬁ@d@s:ultwro@@wtnétsldthﬁ t@phARkion member
21 dlrectly to the contact rollers 6 without coming into contact with the
processing liquid outside of the anode 4 like in Fig. 5. As a result, the amount of
entrained processing liquid is minimized. Then, the foil strip 1 is turned round at
the deviation roller 18 and conveyed into the second module M. It is thereby
electrically contacted again at the contact rollers 6 and introduced through the

slot in the partition member 21 into the anode 4 for further metallization.

Fig. 7 shows a schematic detail of the detailed solution for module M of the

horizontal processing line of Fig. 6.
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6, can press these together when the rollers 6 are
el astic, thus making certain that the current is well

w0 e@ssemi4ts ed even in the case of contact rol | ePGI/BP2004/009436
havi ng a 30 WD 2005/ 026415 PCT/ EP2004/ 009436 very

TR Sl o B s i Spdbsbcns

pfoXiriy fo the hRode dpael aétv@@nqﬂerwalmgmbe 23 thehara)djllsposed at

22 can_ also performthe function of he c
the det plie. p FOfﬂ m%mbavr $bdbcan he sasn et e thgh member 21
is Lﬁ&@@l@ of‘ gésdltlﬁg éﬁ@ %%a%t P(gﬁer%é L?lfﬁ&%g:tﬁ%%%ééésing fluid.

Thérseaﬁn@ lhps I26 theremcpnawentmm&smaﬂfcan@ legfkagleeas alrésult of a
shaped ano I ngs between the spiral
VAR &b?@h%l‘fr??q@)(lﬁéf?g@f eﬂeg@p&%atl ng, which is deposited

like a spring, rolls on the contact rollers 6,
pressing them agai nst the 10 work pieces 1. Thanks to
Fid\e8 Bpstralessharmss sdutiopalrletaraingewfdfdbe setondendendimegt of a
S not or but.to I on
gri-el Brcereiai M s Sosordiite T LT hestrdlt BRGRER if groter
vsﬁémctrheqdraeéﬁlhghe rto%igﬁsr oA E8Redting AGKWR Kalhg Gase
and prevents them from being non-uniformy coated.

demesfarmdeferseMﬂ M2hame M3itit ategack chgradterizeshby yarious anode

aoq??]? (gns t hat ar mounted to the anodes so as to 15
ap L& aFﬁBﬂ?B\%‘ Srodul e to the other. In order to

protect the contact rollers 6 from being netal plated
by splashing processing liquid, the surface of th
Tlhuecpmdess%n@mﬂhdeélaye dispesed algngsi¢aths wrafeylrraa%f@roféhe foil

s B

SHATF ARG e R RIS DB N2 passin
sBaE&ethllythesigdh tHeedisciutemiddiges )stardiegomﬂﬂrrmm@m Deviating
conprising an isolation (not shown her e n) in the

reglsshd peosed bﬁme@frﬂsct@twean%%m 8% ng t he

contact rollers 6. The foil strip 1 is supplied from
the inner volune of the anodes 4 through the slot in
TtHeefol atrip tliio mtraxideed inR6th2imdduledVifl yoytraeahe of arteaiating reel

[ t t t act th th .
150 Theggoride W ulpsEaals cons Sts e S Rbaiet aftpde Follerd having an
?f?n eab%si%ranohhﬁs %Wﬁ‘alﬂéd@ﬁ bedRd F)éktﬂaﬁl% nSe8aiiMme the
ul 'S mnimze he foll stri is turned
processitag IlqmltieTbe\lnqatd smrfaccml legel 1$8ndmate©loaiv'b5/él'd1a ¢Rating 13
S th el e

h d
bt@é\?{p%@eglg% aggapﬁo@%r ﬁgd éla)q]{%{l rlpglI serves for |H§L?la in and can
théﬁe’bg/ddéc&ﬁpélré’oo\kmh Eﬁ'&‘@es%%gslhﬁhd 'p'ﬁo\hbéd PRI tid Peresiaete of the

anode 4 for further netallization.
roller 4. The module M1 further includes a cover cap 20 that protects the
contact roller 6 against being wetted with processing liquid. On this cover cap
20 there are disposed, upstream of the anode 4 as viewed in the direction of
transport of the foil strip 1, a single first contact roller 6 that is electrically
insulated against the anode 4, and downstream of said anode 4 a second
contact roller 6 that is electrically insulated against said anode 4. Said module
M1 is preferably used if the foil strip 1 is to be metal plated on one side only.
The anode holder 5 and the contact roller 6 are combined into one unit for a

more compact construction.
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Fig. 7 shows a schematic detail of the detailed
solution for nodule Mof the horizontal processing
wo peve/opf41¥i g. 6. 31 WO 2005/ 026415 PCT/ EP2004/ PODEBR04/009436
The foil strip 1 is passed between the contact rollers
. 1405 ot
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ch characteri,zed b

tig Bhofe T Pans ENERBET Sk SR dkd R ReREE o, 780 of @ contact

b S 94 sk=Ab® BE ThE @ ppbBSits Qs thg o@ﬁtébt%uér’r@ foil 15
strip 1 |eading through the device so that the foil

strip 1 is capable of passing sequentially through the

ANGETRE I PG 178 pERA PlaPE ol e RS i Poce i 18
coheeyad Viasd deviating seélMd pdtRothirdtracd hie MBdMo@ul&MByls
means of a deviating reel 20 18. The nodul e

sybptandally sinilar ée modite Mg Goagioiarsh sae Uﬁémlré.heu of the
cléﬂi’éd? %rlgsﬁésoﬁ %%ﬁd“é&ﬁﬂa‘ét b?l%ksaf)%ﬁg rﬁgunttela ?an‘lie sypporting

eing p rsed roceSS|ng

afimead thwmbcmm* agamlsewaich theiy e el atdcally ihSulaTdh The shape of
coating 13 . between the_anode roller 4 and the f

te cipyetl daded” ploaTly sonfaTISR thAkotie rofHlablegn 4. This
RYRRE! Wc%éﬂu&sﬁéﬁ%&ﬂ@d 'e'n%’dcﬁr.n%%]ﬁ}g'tﬁggz Erd?"\?;fh?ﬁ‘ct brusheslls

I nner volune o
to el exd:&ﬂjmi wnnethe:a@nizﬁt b@tateqmrthéartcxietﬂéanddim aerk pieces 1 is

rol |l er, 6 st bei n tted w roces uid. .

B VO R s D501 ahEeeTas i thisTeguagdn e pniform

c’o?ﬁnﬁnl‘JESn @oﬁ@lé’t’icﬁi’ @thh'er’tréd%eﬁ; [eflel 1Aitd %odﬁlé"ﬁlﬁ I@ﬁé ?onl strip 1
e strip 1, a single first contact roll

is hanveyededwaifthe progessingslineavied dedating rollas waode 4

and downstream of said anode 4 a second 30 cont act

roller 6 that is electrically insulated against said

Fgo9daidtrater 8 cididettional side view of a variant of the horizontal
processing line of Fig. 8.

The identical modules M4 and M5 substantially resemble module M3 shown in
Fig. 9, the lower curved anode 4" having been dispensed with. The modules
are suited for use in the cases in which the foil strip 1 is to be coated on both
sides. In the modules M4 and M5, the contact rollers 6 are mounted to an

anode holder 5 so as to be electrically insulated.

The various embodiments described can also be combined in other manners as

those described herein above. The sealing member with the sealing lips 23
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ML is preferably used if the foil strip |l is to be
netal plated on one side only. The anode hol der 5 and

wao b@sooatact roller 6 are conbined i nto one unPCT/EP2004009436
nore conpact construction. 32 WD 2005/ 026415

4 Ii . . .

RO (e PSSP in B\ CRE SRR Fig 8 and in Fig.
9%podul e ML and via a deviating reel 18 into the second
nodul e M2. The nodule M conprises an anode
arrangenent consisting of a pivoted anode roller 4
lﬂ@‘Ud&@rﬁBod Qﬁa’cﬁﬁé rBabhfed §Hh%trﬁt9éﬂlﬂfx%n?é‘geﬁrlb%cpﬁ‘éﬁéﬁ‘gare for
anode 4' also having an 5 1 on-perneable isolation
lltutaértatlpe Puseess only anid thatvarieus ohoslificbtions laedeihanseammhght

th ation of the foil .strip 1. . .
P BEller BRI RhR s ok e difesiBes 5 iigBrbripation will be
sulbgestedrte pevsaieskilo®in Bt aal aFemd petihdldded within the
arrangenments that are disposed on the cover cap 20 so

disclegirpeof énedeserikad pvention andavikgaihessconaef eswended

e
cIS” AT HBIPSE N, Pl s g R B AR S Bt heloifRti nereby
n@éorbbfatg@bg/a@feré@d;é_er 6. After the foil strip | has
been plated on its two sides in nodule M2, it is
conveyed via a deviating reel 18 into the third nodul e
MB. Module MB is substantially simlar to nodule M.
Contact ‘rollers 6 are used in lieu of the 15 contact
brushes 14, said contact rollers being nounted on the
sane supporting armas the anode 4" agai nst which
they are electrically insulated. The shape of the
curved anode 4" clearly conforns to that of the
rotatabl e anode 4. This nodule M3 constitutes a
preferred enbodinent if the use of contact brushes is
to be excluded since the contact between the anode 4"
and the work pieces 1 is 20 nore uniform and | onger
than at the anode 4, thus resulting in a nore uniform
coating. Upon conpletion of the treatnent in the third
nodule MB the foil strip | is conveyed out of the
processing line via a deviating roller 18. Fig. 9
illustrates a cross sectional side view of a variant
of the horizontal 25 processing line of Fig. 8. The
i dentical nodules M4 and Mb substantially resenble
nodule MB shown in Fig. 9, the |ower curved anode 4"
havi ng been di spensed wth. The nodules are suited
for use in the cases in which the foil strip l1is to
be coated on both 30 sides. In the nodules M4 and M,
the contact rollers 6 are nounted to an
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anode holder 5 so as to be electrically insulated. The
vari ous enbodi nents descri bed can al so be conbined in

wordsn2aehners as those descri bed herei n aboveCT/EPZ004/009436

sealing nenber with the sealing |ips 23 33 WO

RETO Y264 drhe P2IF/ EP2004/ 009436 shown in Fig. 7 may
e.qg., also be used in the variant shown in Fig. 8 and
in Fig. 9. i s understood that the exanpl es and

1e"b°%dfﬁgﬁ§céj§6ﬁ%{r d herein are for 5 illustrative

pur pose nd that various nodifications and
khanmctrcnyﬂo gtit tapher eof as wel | as conbi nations of
feature escriped in this application will be
%ugg@é‘?é@ Fg%tltl%mskl lled in the art and are to be

4 ncl %ﬁﬁté’ﬁélé‘ét%d%}e andgsg! osure of the described

i nvention and wt the scope of the appended
&l ai rmunmrlelexntt(bda:hoiderm anoateandldemnd pat ent

pplications |ted her ei re h reby 10 i ncor porated
Gf)ly ré’*‘PQ%a(—:‘cg'&ge%gftr‘?&?%(?@@i1 5418 ePfé'f erence numeral s: |

W\Drksglaﬁﬁgrélfépy strip) 2 electrolytic cell top 5 3
el ectrol ic cell bottom 4 counter el ectrodes, anodes

& cowénraryes@aimgawem ders, anode hol ders 6
gcont a% | % eI"ectrodes cont act i ng rollers 7 sealing
rolléc'grl V‘@auxulary sealing rollers 9 sealing wall

100 npsedide Wl cef@ld)l wal | 11 electrolyte feed line
12 collecti n% tank 15 13 ion-perneable isolation 14
e

1dont &tectlyierieed liebat h surface | evel
12 collecting tank

13 ion-permeable isolation
14 contact brushes

15 bath surface level

16 sealing roller bearing

17 electrolyte discharge line
18 deviating roller

19 bearing surface for the upper anode holder
20 cover cap

21 partition member

22 pinch roller

23 sealing lip

24 inner partition wall

25 drive rollers

M, M1 - M5 processing modules
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16 sealing roller bearing 17 el ectrol yte discharge
line 20 18 deviating roller 19 bearing surface for

wao b@sopaes anode hol der 20 covercap 21 parti t PGOIEP2004/009436

menber 22 pinch roller 25 23 sealing lip 24 inner
Ltion wall 25 drive rollers M ML - M processing
ul' es PCT/ EP2004/ 009436 35 WD 2005/ 026415
PCT/ EP2004/ 009436 Clainms: 1. A device for

ot ol e B et AN dreaibiieieriaealy faaave Sructures on
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| east one el ectrode (6, 14) for contacting the
wor k pieces (1) and at | east one electrolysis region

el cof) ode 4 P L s nhe, PhunelB e AJpaStu Sleetope
Wl t h1uherjopeasipig e ek tlecsdh ) aridest 12ast drie éha@trollﬁus region
the'at | east one contacting el ectrode (6,

d| s pésadespialivgeonst of whishaat lwﬁsxnedmnéere@l@ptspsi@. and the

| ourRRfeck (TRare P FEPENI MRl e REEREE, 100

(6, 14) and the at |least one electrolysis region are
spaced so cl ose together that small electrically 20
Cbéfﬁﬁ’i@ﬁ%msth?hct ures can electrolytically be treated.

t at Ile de\fh& St ﬁ‘é&‘? bAE M nt Lt RIB tod € (B i€ BispBYed Butside of

ectrica
the at least one electrolysis region and is not in contact with the

processing liquid and
c) the at least one contacting electrode (6, 14) and the at least one
electrolysis region are spaced so close together that small electrically

conductive structures can electrolytically be treated.

2. The device according to claim 1, characterized in that electrically

conductive structures of 5 cm can electrolytically be treated.

3. The device according to any one of the preceding claims, characterized
in that at least two contacting electrodes (6, 14) are provided, at least one of
them being disposed on one side of the electrolysis region and the at least other

one on the other side of the electrolysis region.
4, The device according to claim 3, characterized in that the electrolysis

region is so short that the electrically conductive structures are in constant

electrical contact with one of the contacting electrodes (6, 14).
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conductive structures of 5 cmcan electrolytically be
treated. 25 3. The device according to any one of the
w@e@smzhi4sny cl ai ms, characterized in that at |PREEEP1004009436
contacting electrodes (6, 14) are provided, at |east
ne e ;
52I ecﬁh? ‘?/é;:ﬁgé rgg%@g”@and&%ﬁgngt% f ﬂ{elaagféc%t@ hng{ cltal?ﬁs chara%tenzed
i thredrit ®irtther obn‘lpheesalaétﬁasbbplsmod:wmglmoi&mlld(MTNEI M2, M3, M4,
Vj accor.di C characterlze in tha
N5 elaBT 6PN Pk pirenangaciiband hagt et n@&ppniem%ctrode
(& B G {
B IS B AT el B S Aol P Dl @htal rection of
t@H spori2 0540284 PITICERiIDO4N00GI43 B, 3 1,TM2, ¥3,iM4, M5, M6)

RSt B R ATd o1 Fuf PRE Sleosre e BSapctvehy at loast
OMEP REREGR IO} the WBAkUiBcEMA )'\f% erﬁ@r aﬂ}@to &%t safbmolBle and the at

containing the processing liquid and the at | east one
leasiraner cantactincelectrods (6,t‘r#é hedng disipesed onthenassgges.
conveyed there through in a horizontal direction of 5
transport, the at |east one processing nodule (M M,

62, Mhe 8#vicdBeedding ©OAMRY bad 8 clapistihe 4e BharietsyiAndin that it
on the exit side thereof ress)ectlvely, at least one

fuekenermprses aldeapl Mpiankdd 2) epniainiaatiee praressinehiquid and the

PRSI peRfadh @) A hap e SRR BlrleRES i e

stefaceafales prdbetsglnbdlc@ﬁd/lmm@farﬂd (aQI)ththhe atleast one counter
characterized in that it further conprises at |east

elpradamid) (CH%OS@QM"HNW% pPraressingdicdd agdifiaquitheren yia the
B th g&%%g@gﬁfqu% 5&%@088’[& Qweatgﬂkki‘?):ﬁ éﬁ@g\t least one

conveyl ng s'via surtface o

contacting) elgctirodpu (6] 1d) beirighédispasdd Oh2he sudatbef e beRsissing
one counter electrode (4) disposed within the

ligkisk essi ng liquid and fromthere, via the 15 surface

of the processing liquid again, out of the tank (12),

the at | east one contacting eI ectrode (6, 14) being

i spoHeidevice hecandirfgatmeciaim Bh ehpracterizeidrig thai tipei cbnveying path

BB BB R hA APt SR e ALk

tﬁWJ@FﬁeQEUW%@O@%é%%cb'é@#n@' oliP&Ptheank 31%), %ﬁ%g thereby
hr cugh liquid and via the surface again out

tumdmmd(bjﬂqevmimw@etaner(éay turned round by

devi ating neans (18). 8. The device according to any
one of the preceding clains, characterized 25 in that

8.t COTmY H6@6e BaESIdING D ARTBRE BF (el pretfeldfty 618, Sfaracterized
_passages and N . ]

in that it comprises partition members (21) which comprise passages and
sealing members (7, 23) for passage of the work pieces (1), the partition
members (21) being disposed between the at least one contacting electrode (6,
14) and the processing liquid, said sealing members (7, 23) being disposed in
such a manner that processing liquid can be prevented from coming into

contact with the at least one contacting electrode (6, 14).

9. The device according to claim 8, characterized in that the sealing
members are selected from the group comprising squeezing rollers (7), sealing

lips (23) and scrapers.
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seal ing nenbers (7, 23) for passage of the work pieces
(1), the partition nenbers (21) being di sposed
wheirdesid1s he at | east one contacting el ectr odePCBEP20041)09436
and the processing liquid, said sealing nenbers (7,
23) being disposed in such a manner that processing
liquid can be prevented fromcomng into 30 contact
10d t hThbelerice srsrdingdo @apticret dgaighes tanddy dhéradidjizedin that
The device according to claim§8, charac erlzed |p thaﬁ
therit Ig83! iRy CORBRYRT Sleairads dpetbi Sacurd fethkRargtion walls
Z%THHISIHQ squeezing rollers (7), sealing |ips (23)
and scrapers. 37 WD 2005/ 026415 PCT/ EP2004/ 009436 10.
The device according to any one of claims 8 and 9,

haracteri zed in hat t he at ast o cont.act i .
13{ ect PEASVGS 2ceaing te@nyane ?%t%@r%eﬁ%\ B R e fiacterized
iRk th deBatlléa &% QSH Qﬁnﬁgfé&@dgg(ﬁt 94 sé?é‘@ce@ffrdrh%e group

pr ecedi ng c al ns, aratteri ze at the at |eas
comrlemgtradelrsr@wcébmsheec{MXG, 14) is selected fromthe

group conprising rollers and brushes (14). 10 12. The
devi ce according to claim1l, characterized in that

19he ekl fhviod SocordRyeo M #1 Séf?éréct@'r@@@‘ir?fha%"ﬂﬁe ‘i’cb]Rers( )

Spaci ng between the”longitudinal axis of th I lers
haed sanbl atsmalhdlalrre@et andéhebpacinglbgtveen dog lmglts)dml axis of the

LA o SR B B bl

c@ﬁ@@étﬂlenﬁrd&u @Y Nem Hantdiectisigaeslly e Tbaicts,
characterized in that between the at | east one

counter electrode (4) and the work pieces (1) is

is el Q
18P B s hEh 30ty SPGB TR oo
lrﬁ’ﬁr\aﬁ deteeen gtk ebbidnd beursteatlartrodeIy) and tRE wibirk piesoed (1) is
in so close proximty to the conveyi n path th? t he
quseguaéb@lgchlfy"y agﬂwonﬁécfé\@atqnn@erm la gogtiRg
conducted past the at | east one counter el ectrode
(4), thus acting as a seal. 15. The devi ce according
140 amheodevicd atdwrdmpetoedtaing 18) eharacterized ac theatithe doaflbg (13) is

diggassarin sp o é%”%%&é&% Snisviaeshs: iibvask pieces (1)
t -
t@m{m %ét@@%hpgﬁé {ﬂﬁéey b LR ctEs Ebéﬂh@sat I848 SHLUAFREr

ns o east one contacting
ehicemdeo(de) thGs atdng as a seal.

15.  The device according to any one of the preceding claims, characterized

in that the conveying path is inclined to the horizontal.

16.  The device according to claim 15, characterized in that rinsing facilities
are provided by means of which the at least one contacting electrode (6, 14)

can be continuously or intermittently rinsed.

17.  The device according to any one of the preceding claims, characterized
in that the at least one counter electrode (4) and the at least one contacting
electrode (6, 14) are elongate and are oriented substantially parallel to the

conveying path and normal to the direction of transport.
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can be continuously or intermttently rinsed. 30 17.
The devi ce according to any one of the preceding
w@b@snosd1haracterized in that the at | east OPEI/EP2004/009436
counter electrode (4) and the at | east one contacting
el ectrode (6, 14) are elongate and are oriented
substantially parallel to the conveying path and
180r n@lhetdevideeackardirigi toramf orter efithequrecedi@g\atzims, characterized

. 2005/ 026415 PCT/ EP2004/ 009436 18 . devjce a I
It BRLE 81626 OnEoRIALBA R Ik e 148 it sdeAE RO REd.
that the at | east one contacting electrode (6, 14) is

cathodically polarized. 5 19. The device according to

161 ai mhhesjevidmaemardingedlaim 1 Batharbetesizet dathatdhe at least one
count e | ectrode (4) is .an insoluble anode. 20. The
CBEO@(‘E@E@&@@&%@E@S ?é'%%%f@?gghar acterized in that

the anode (4) is a flood anode. 10 21. The device
according to any one of the preceding clains, )
26har dheatavieriaciardingdto claion 49, charsctesized dvihaidhe agode (4) is a
ﬂel gctrgde (6, 14) and the at | east one counter

ePRAPEGe (4) are disposed on a common carrier frane

(5). 15 22. The device according to any one of the

preceding clainms, characterized in that it further .
2fespddei dayige seeqrdingelo any pea of thenprerpding daims sharacterized

P 5 P LB 010,19 G 85612668 couner

eldvirode! @) bredispostd @ 4 tommidhearrie? raem(B)i ses
conveyi ng nenbers (18, 25) for conveying the work

pi eces (1) through the device fromthe at |east one

i rstrst Ik / ;
%2 or 3% FRA0F apgsitlt 6 S o8 ofing SERbaPRTI RS Hifracterized
int thesdtit fagthet sedpeictiadlly conpribestatieast tonedirst @sd one s2Sond storing
su_r_fz}ces of work pgeces ( 5 the structures being
fagility ey etgring the wqr tpéﬁPeé‘gé' nst each other, the nethod
conprising: a) continuously conveying the work pieces
(1) on a conveying path and in a direction of
28 ansiper devite aagbrditg toeclaim @Recledractarizky sin shatdtyivotiher 30

c%%pdrga%g I on@iiggitrﬁémq%?ﬁ Zf %lz%gﬁctar 8onn6§‘/e§/lorulént‘1%rw§rlkep§:|tecr:eosd{31)
through the device from the at least one first storage facility to the at least one
second storage facility.

24. A method for electrolytically treating electrically conductive structures on
surfaces of work pieces (1), the structures being electrically insulated against
each other, the method comprising:

a) continuously conveying the work pieces (1) on a conveying path
and in a direction of transport through at least one electrolysis region,
said region containing at least one counter electrode (4) and processing
liquid, and

b) bringing the work pieces (1) into contact with at least one
contacting electrode (6, 14) outside of the at least one electrolysis region,

characterized in that
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b) bringing the work pieces (1) into contact with at
| east one contacting electrode (6, 14) outside of the

wa@eoosezasts one el ectrol ysis region, charact eri PEHEP2004/009436

that 39 WD 2005/ 026415 PCT/ EP2004/ 009436 c) the at
| eastc)one 5ont ekt Bele %ﬁ@édtmgeeléﬁméé‘ge I134) & ?Y%rﬁé’d from

from “contacting the processrng [1 qui
spac:lCﬁQtaﬁ‘élﬂ@ébﬁ progessing keidd amde cont acting el ectrode

6, dt t t

Lo uslha 10 5hoEBnmRshAe % ReRE phe dbtdehEipgirode (6, 14)
condugiditne aﬂéé&fo\m@eéleét%‘ltyﬁg reRMLiE Adyddtedksd betsroeaham that
25. The net hod accordin o claim 24, "characteri zed

t hat S@ﬂ%b@lem@alleCO@@MW@tsptwttsnasmﬁmb@@Ier%ytmlzéneated
electrolytically be treated. 10 26. The net hod
according to any one of clains 24 and 25,

28har acTles hrtiod Beecoitig telaihd, pheerseriZEd iartBabélectrically
first brought into contact wwth a contactin

condeetiviysirgguresqgf S giecamelechabdisally ke diagtedn
el ectrolysis region and are then brought again into
contact with a contacting electrode (6, 14). 15 27.

ZBhe et o ehetlbhod edcmlgilrtg)tmiaﬂy phé@f ctdimsdadt end 26d characterized in
th';ﬁ1 t he eI ectr ysi s %Jon is chosen to, be so short
thg etvmr digkas {1 awtéfﬁ# redghidnia Qripel wih & eontacting

SRR 'A-fféré'ltﬁ?h p&esk @?ﬁrowpﬁfébnoé‘l%cﬁ%lggﬁerg@?ﬂf 464 ﬁﬂ@then

el ng passe

blroeghil agalm alty costack giithna cﬁﬂtawngﬁlm:trmidw@ﬁj 14gcor d| ng
to any one of clains 24 - 27, characterized in that
the work pieces (1) are gui ded in a horizontal

20, T ectiedmetiod HEEHTARK ot(’ﬂé?r‘\‘ , clrab®&32EdqRthat the el?ctrolySIs

el ectrol ysi's region ontalne in a respective one
regiongs cbesen tybe sodhasbthatthevitlecMitallyBoniyctivb striviires are in

SRR SAEONEL WB Smot N5 Carmsoutd pRaipegnaes 14 as they
PAPBHALPASdOPPSRSh B bleeireREIsAR R)rﬁ' de thereof and
bei ng conduct ed out of said nodu (M M, M, M,

M4, Mb, MB) through at |east one passage | ocat ed on

ZI$ect rT@aﬁétﬁg%%lpgé'%i'gg B%ghggmg E}Cpaé[?'%e? %% %ﬁaierggterized in

tlﬁ@trthéﬁﬁdzrkq)l@d:@w@ﬁé g@ﬁjedllﬁ)a RbtigsntaPdieddtRIN Gftramebort through
nodul e Mb, M) and/or aft er

a’ﬁé@ﬂ&t@n@%le@t@lws de@l@am@twpdma eepetii/e qume of e Mwcessing
n%;%v.])eggwar 1t M2 f@ggwﬁﬁ‘i\ﬁ’é OHII%J the Wi p?ébee 1)%'e?r‘d@or?dAUcted
into the module through (M, M1, M2, M3, M4, M5, M6) at least one passage
located on the entrance side thereof and being conducted out of said module
(M, M1, M2, M3, M4, M5, M6) through at least one passage located on the exit
side thereof, said work pieces (1) being electrically contacted by means of at
least one contacting electrode (6, 14) prior to entering the module (M, M1, M2,
M3, M4, M5, M6) and/or after having exited said module (M, M1, M2, M3, M4,

M5, M6).

29. The method according to any one of claims 24 - 27, characterized in
that the work pieces (1) are conducted via the surface of the processing liquid

contained in a tank (12), into said tank (12), to the at least one counter
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that the work pieces (1) are conducted via the surface
of the processing liquid contained in a tank (12),

WO p0s/0s@id tank (12), to the at | east one COUNPET/EERDOVEDI436
2005/ 026415 PCT/ EP2004/ 009436 el ectrode (4) di sposed

o8, P ERERSA% B0 GO b3GE gy Yol U st o

tifd Blocasdinghiiuid, rutwh skicpiapr€$2) dnd &t thevasrkrgisedd (1) are
cont act ed ans of at |east one contactin

b
eé@%ff%'%@n(t%qtggw peaps of ablegst age pﬁma&auseaig@mdﬁ {64 4) prior

1 REIPABL 06 oy Mo ISR S5 BRIY ol Saicicth
that the work pieces (1) are repeatedly conducted via
t he rface o theﬂér)]roce?s_i n

3012) Thenmgihgh 26 RGP ARG CATRetesgrd 4t Baidhe Nastspieces
(9] ateRpkatiy 339\(2%%)8&1 Wi SRR G4hB etk liquid into the

devi ati ng neans . 10 31. nmet h accor

tamly (1)ethobugh therbguld and3ba thkhaudateegaindutrof thadanka(2), being
el ectricall on-canductive i9p:perneabl e coating (13)

ther GH‘%@U%QQ?XA%%\HE‘?%"W“I%%?' one counter el ectrode

(4) and the work pieces (1). 15 32. The nethod

according to claim 31, characterized in that the work

3di. ecesTHe nedhed aceanding:td any che of chlirna g4 d80 .t ¢haracterized in

B3t SRR Ropr GBS ke Reb Rkl 2Bl A es
HMeeRth@ bt Bhat SRe 28unte? 2ledthicA@) @htZRE drk pEcdder).

the conveying path is inclined to the horizontal and
that the at | east one contacting electrode (6, 14) is

HZ cor al i etnh poBENE o G 1, SR eri 1L A
didced M3araebadudted depsssd ambngside themomcsndidtivesohermeable
cAcf)%clting (13) that they touch the work pieces (1).

33. The method according to any one of claims 24 - 32, characterized in
that the conveying path is inclined to the horizontal and that the at least one

contacting electrode (6, 14) is continuously or intermittently rinsed.

34. The method according to any one of claims 24 - 33, characterized in

that metal is deposited onto the work pieces (1).
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