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Feerer reeer e reeer et ibtil o rrer till DEVICE
AND METHOD FOR ELECTROLYTI CALLY. TREATI NG ELECTRI CALLY
| NSULATED STRUCTURES 5 Description: The_ present
invention relates to a device and to a nethod for

el ectrolytically treating electri ive
structures that are electrically | mmmmmm m‘m nst 10
each other on surfaces of strip formWQ[6 Jieces in

conveyorized plating lines. For nanufacturlng chip
cards (smart cards), price tags or identification tags

for - j I t

ol cot rioaIoE ANRIEFOB Aok slecTRONERELY THEATING,

el ectrical fuBtECTRICAELY tNSUEATED STRUCTURESer eon. 15
Conventional nethods utilize for exanple a copper

C@g g) terial fromwhich the desired netal pattern
[ éuced usi ng an etching process. In order to
Iovver the cost of this nethod and to permt

nuf acture of .str res finer t th .

o Bhe presaL ngntien reates B HgMes bdida RBRS e SlegBifticaly
' tﬁ‘é@tmg SBciealP O AR SthRires Blatshs BRictHcRSy WsdLdked against
el ectrolytic deposition. Such a known nmethod, for

neelf aben PN sy riages phstrivdiors wark piasesiineanygyanzed plating lines.
Pat ent No. 4,560, 445. According to this, the netal
structure is produced on a polyolefin film usi ng a
neohmansfagturingchipcards (aynam eands),|psisetggsrer identifcaios: tags for

P45, 9 B 030, B RBP4 lcurod

Noir ahe eldepizal funttioh iesirat dlejtig pradLyeditiersen. nret al ,
printing a mask in the formof a negative inage,

accelerating the catalytically active conpounds,

eCBAlE IR nIlo® 6GIlze0oY bk&mPRI R bofPetddatied FiASHRA @8 which
for nmetal plating strips include inter alia

ethecdesiedanetad PaBemvigrotysed Bungran pighing procres: Inaereer to
us(é\é&??%«% SS%t SFAREFRLHOHOGRER SKhridHA ?Eﬁﬁe B?‘!éﬁu@tﬁ?é& finer than

I'S purpose as conveyori ze p ati n [ nes,
t thosedhatrinay bbaqh@evadowmlemetchmazrhaeﬁﬁg hh%rﬁds ﬁnou*gntlon to

 Difuathe Pl e T BB Bebchngh 308 3 oun
ehﬂhdﬁd)qu&mmufatmhngmma C@rs is Gestribed indJ. 8. @tatenicNm
DL ACBBRARS T 15l S LY on el i

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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\*000007* it is possible to dispose either the two

el ectrodes, neaning the contacting ‘el ectrode and the
counter electrode, or the counter electrode only
within the processing liquid in the processing |ines.
5 DE 100 65 643 C2 describes a device for

i cal l ' :
AR RYEodPeds 6ffarinf B Alabrot®h YirpihSihBRoptasting
adedtadte arad 1h@rcoum@fe{eagodeq lor g5 eduritehélegtrete onlyi within the
cont act aln he counter .el ectrode are disposed wthin
tHeCEReH ql"ﬂ‘i P@ﬁ?%f‘ggﬁ% arrangenents is that

t he cont act roIIers are al so net al plated W|th|n t he
bath so that there is a risk that the neta

dep d9P1ESB4hE3 daserienedlavicedpr ehegtr@@lﬁﬁgﬁgr Byrﬁeﬁtrq}xéhca"y
Léib#uﬁ cbRbudive ﬁH;SJ?&%’?mf& k héﬁﬁg'im\gpf&h Bt E(gntgﬁf ol lers
at n,

ts on cat hodes wt ectrol yte
O&GMIB@ I@Ses@abiesshmg dlestrizal mréad:tramﬂ theicogntayelgotmde drer
aivaisay Wit Toe o Proy eBEo TRt i §4E the contact

sohsrsraab %lsioﬂm%tzﬂ Wteﬂ Q\nmﬂhe&ﬁﬁih BERNAt there istd figis tHat the metal
whi ch_,an anode and a rotating contact roller are

|aspeeiad PRtoRedastat spars damagesaenptive Pife  t ur ned
toward the substrate, the contact roller is connected

to the negative pole of a direct current source and
drortthe pupisetafraveitiing\ay radusing metal depositseopeatinodes within the

f, t

leiodivie iyl d GDaR7HE BvedtPbfs o ABAfHRARR bt for

trelrlfdsmtr}g?ﬁf efiﬁrdpbéﬁr@:ﬁtmctm’fetsagah h?/eta;lmadydmtenrmm'gure@ssto be
res e osi ted on t

HAHE s 1 POTLRTE IR Sk roe! GahBmelt for RS infich 3n

ffdRl drNa FBHNG cEhtacPRAEr Bfd lobiteahRal digctidigte bath. On s side

potential toward anodjc. r di sadvant age, of th

S resomard i bt fhaispniast Ialls s Grineetsy Bhersustive pole
t’tﬁfa‘a}’éhré(tﬁ%'i.lrr@ﬁt ?otfr@é 'é'nH o thb@d@ﬁfrﬁ@d‘ﬁﬂby%ér@frﬁﬁ{ it® ¢he positive
operation of metal plating and deplating Thi's is

tpwie Déﬁtﬁowmﬁm seurae. dbifpisinsadepossikle by,geamenting the contact
i r@ﬁ%ﬂhlggas %fxﬁe} § nﬁl%r 'tg‘ﬁ'%ﬁ oftﬂéaccdll‘écg'r %??%E?&ﬁr&ﬁﬁaﬁ? As a

y surraces are conductive over

e@BuIt ethematah@epdﬁedloem tha garitacti rbjertdurbngeshe revolution of the
ures h ar i nsul at e st _each o [,
Sl Ppttalion a5k Eilpr R R dhiing Tt theiclShta
%Wa?d aRBYBVAmMA]6t disBEvAR8gS bf fidmisthddiertaaithe contact rollers
di-scl oses a device and a nethod for the contactless

carecubifc) o beavweaeas agesef aldheireameperialipipaiingoperation of
Shbt bitRG dndtdediitihg. This is the reason why very complicated and

expensive 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 de\'/ice. and a method for the
contactless electrolytic treatment of electrically conductive structures that are
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2 electrically insul ated agai nst each other on
surfaces of electrically insulated-foil material, in
which the material is conveyed on a conveying path
through a processing equi pnent, whil e being contact ed
with the processing liquid. During transport, the
material is_conducted past at |east one el

AR nsutated foi
aﬂle@tﬁg@lhélﬁﬁﬁ|a$e‘é3%n%tcﬁ?§hsqthﬁfgo'bﬁuﬁa“@§t‘Pfc?d? ey !
Eférri'a? 3rq vﬁ{ﬁﬂé{ ) te"f‘n%ljlsQ{on@Q% 8 'aC&JnWym?QJa@tﬁ tﬁr@dgh a

ectrd odlca ari zed el ectrode and
tmecemmg eqlipmeiothiieibsing mmoteddwetrb@e@owﬁﬁlrw hquid. During

cont act Wit h t
Sepere il o RO Gt ot flsnf cfetifci amapgement,
3(15&!'1 é&dﬁétﬁ@t &fi £ edthyd lcalqlﬂmliaig zef?bbirum ang of ammodlcally
el ectrodes aret e i e r,om eac
SrEshaleaPden SR P o R e, 1 6, gy

| G deeing liquid. A t
AR ot s iomog e o

d

nsxuToe cauess; cinvent tpSlowmthroughethp glegt d¢q
Qﬂﬁ) lg? s?ngt WRed B9C %gct&%aets' 418 thé@bﬁéﬂ%ﬁecﬁfﬁﬁﬁe&c‘h &ther in

Pect rode arrangenen osited
0§UCH ﬁenammmmmsdbstantlallphs elecﬂic tureatt i$ allcpmeql o) ﬂow directly

di ssol the pth d
2 Yo TR 25 P OB 28 B8 6B metos
eqesdriiedas thst tﬁéW@f Fr@ztélmé positad oalsoﬂlyetavecamaduced coating

~arrangenents, U. S, 7 ri.be
pihigknegs sédeces b gpsul Glih gqutf@dsmarnsemﬁn? myegéjf dépdsited on

m}naenﬁﬁ? ﬁgﬁé‘ b@h%ﬁag% atYedat fi’p Rid, r&ﬁé’é@)l\fédré%élﬁ ohcmé @thdrand as

I's cont ac ed outsid
ettecivork pieee isreorductasl pestdhe calbadicelly @Elﬁé'Z?d &keqt@ﬁﬁ as
the material is in contact wth the cathode and the
el ectrolyte. For establishing electrical contact
opbsipposed fio tie prvistisreibottadecarrangaroentact. §. dlatemtd\o. 6,309,517
brushes or

| ] h
e o p L3 B BB R gepaRl R ieces
r Qb hs. nmlécﬁ ci%!)i’df tS‘Cﬁ'arBQWﬁzﬁibh ithe baﬂhogeus edrlltboteg ou:;csalde of the
roce |n tri or m wor | ec n | NSUl a
Celantolytasmetsit beins HWeado AepRetgs L 2° iR/t yegntact
eL ki th8ARBdRhnd #R elé&rél?l‘é' FoP&SEBRHIng el@fctrfdaemdnbet outside

strips having one conductive surface that has
caf tttmlelectrobyte aelt, cootactrollets; Hrushes arglides gre t.lﬁ%d The rollers are

|
s erpisohara i aleata S STl BgepS T 2eafraldiridgenee
ele@leivel 14 ot stiited fanmrdesssing strip farm dele pigops @nehingldated

with an ion-perneable, electrically insulating |ayer
t IFHUCREBPs the strips spaced a defined and as small 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 cathodlc
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

i nsul at ed agai nst each other though. 3 As a result,

t he known net hods do not permt to electrolytically
treat surfaces wth small structures that are

el ectrically insul ated agai nst each other and that
are deposited on an electrically insulated work piece

| As baoielsultf meﬂ(f‘fdil\frﬂmGlmdﬁsfden& furRfas Blérddftically treat surfaces
nveyorized |ine ﬁ %gobl em under|ying the present
at @rg ql t

| WOR APPSR e HealianewetecAami sRchigdarand that
the daMiedl Gt hh %'lét‘tﬁnééll?'ir%%?%& Rehrk ‘g;ec%qa f&PQtng‘ffBr'?ﬁ fSstrip

More ‘specifically it 15 an object the pres

| prosassing arcanvayorizegdinese and a met hod 10 whi ch
permt continuous electrolytic treatnent of snall

el ectrically conductive structures that are

eTke prollet undwmgatlmobregahtriswer&mhheltdf@re ioto ausitidbes

cHirefYSpaeR e e kBRI FleGRulATocEsEa devisss AiLpRBeds. More

agsb iGNy iER dﬂ‘blﬁ@cﬁcﬂﬁh@%ré&%ﬁ@'lrfv@htl&‘ﬁ[BJﬁﬁ?&blﬂe'v% drid 4 method
mat eri al © equi pped th such type conductive

swhigbtparayt mrrwys @mowcér heframalbelgetrigallyconductive
f%éd‘;]c? @J%a%SFé’ Sleﬁzﬂ(cg@?(ﬁ\%ﬂia?%d Qgé'iﬂg!‘efd?? et 85”%&&8@&4 &

and drstr
selabtrmﬂy insudating foi mnatanai Aderiber queetraﬁhe pre;ﬁent mvention is to

P8R Ahee SR Wi Fo BB o PER R e g o patera

ceqlipp&d With sune type cohiestiveastrucheepand mploywsaé aQﬁmpbnent
to find a nethod and a devj ce which

f e chie sarde that sy efer axampiedo mr&ﬁrtd al&pn@tlpﬁllw 'Hsntlfy and

PaisiHRAe GobaY it dis&HilbA 4eatRind o?ra'erk@&rdHlé Rehtityf &!rb§ o.0. for
having pfain electric circuits such as for toys,

aBeaRHS GrdrabnueiPR Rl aiionincornpPRRING 858 tq)b\% manufactured on an
.eblf‘r%tlfagig dgéale-gt???ﬁ; IS?/%%t 'Eﬂ‘ﬂeéé'fo'tlﬁé} cﬁfé(géf ﬂf}e %llé%eﬁﬁ\‘n\/&ﬁnon is

i N accotrdance W alm'1l an
atocfordla meethodtandcd devic@ ivhidbr nafag beadtilizad fofi manwfactoring peinted

R iy e o b Bah SRR BTG halhg plai

t Slechieniruiite stichiadsor tdye, insHulgubiive enginserimg or ihan” and
"t he" incl ude Iural referents unl ess the content 30

cPRBMUPiCAtions JeCtiMies-wi se and vice versa. Thus, for
exanple, reference to a plurality of work pieces
i ncludes a single work piece, reference to "a

cbhe peesany invendionrpsavdes the derdes incacaosdancer with glging! and the
MRt i 4EbraaREAwith Rt 2C Proffed éMitbdiments 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 to “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 electrolysis regions.

Further reference to a work piece includes a foi

strip, foil segnments or panels and the like. The.

met hod and the device of the invention serve to

el ectrolytically treat nore 5 specifically smal

alegtiglygalregioosfirtharyefesenaectola werk pigcednaudes a foil strip, foil
I agalnst each other on surfaces

§¥5@%ég$ri8%PFG§##€%?gklhg strip formwork pieces,

nor e specifically of plastic strips (plastic foils)

St etiod ahd 3 SRR ST Hanyenisty e dh lssupbagal) Beat more
Apedifi ca{]l)?I5 saTall elébtﬁ&@ly\’&fn@uEﬂl\%cﬁﬁ.lcﬁ@n‘ésbcﬁapél‘é‘?@éétﬁaal@ﬂnsulated
bot h si (surfaces) on one side only. _In the

fagagnstm otger @reaum%ﬁﬁ ofiedertrieally ipeulpbrarsitp form work pieces,

t t
ﬁ%éﬁﬁa@ly df s%%trt]np%r @lats% b& %'Wq@@%ﬂ éﬁcﬁ cgﬁauctlve
aahmuctmestuclm éyp@f sttqunea\_hene |darnemagnab§a fbw ceatinhetars e.g., of 2
&gough plating or netal plating e.g., holes in the

N pi eces. Insulated structures on one side of the

wor k pi eces may for exan‘pl e be contacted wth

i_nsul ated, structures or sem conduct or

JdigpWRENPISCES CAN 28 Qraﬁ%%ﬁedd}rsb%th ppeuragpeQrEyoRmside only.
YAfhO PG cash dfunte%oprsbr‘?,lo‘?\‘é‘fbtcﬁer?cﬁrrr{lﬁg eldbff bQFéatment are to be

conpri ses at ast’ one arrangenent conprising at

Ireade oortwth sidescin the lattercaseden boe sidreonlyr k pi ece and
at | east one electrolysis. region. In the

el ectrolysis region, at |east one counter el ectrode
érrrré ﬂrleehdwakd the device af meanMraMrﬁdaWdIéb bdrased fordbmugh

ui d. Th ntactin ode 525pev nted from
s or Mt e ge dofks TR IhE Work PissesblrpERed girictds on
Qir%Célfilédﬁtmtﬂdlork pieces ?ﬁaty;]fet yﬁam r@@e leﬁnttab%dswc Rukted
a sm i stance a at snm el ectrica
HGES P BsF-s §EM ”PP&PO'&PQ“%F“@&‘-\C?&? ‘F%Pﬁcﬁéﬁ’l ot chips,

ay8iineh dreke otRth@feand are to be processed on the
surface of the electrically insulating foil strip

formwork pieces can be electrolytically treated.

Wi B BRE RS o SUEE AU Bl RGN Mifrising at

Seaﬁ%%ngmtacmm slectrode for the voels piecg dridwetdeastyonieelectrolysis
Crgg%%c eﬂ\e glecFrolysxs region, at least one counter electrode and the work
pieces are contacted with the processing liquid. The contacting electrode is
prevénted 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 spaci ng (di stance) between the contacting

el ectrodes and the electrolysis region is to be as
smal | as possible considering the size of the
insulated 5 structures. In determning the spacing
between the el ectrolysis region and the contacting
el .ectrode the spaC|ﬂ§hbetmeen t he begi nning of the

eFIBIGIIGSy K] detergiiag e spacing ketween the pleckislisitctagian and the
e&cﬁﬁéétﬂ@el@@ﬁbdé%@@p’aé Sbe‘{’\%%h ﬂ*\eeﬁ‘é%nﬁm tdﬁ“ﬂ‘i? \Qfe%{}olysis

t he worKk ?leces | S essen
niegian arditheg snt%oa ﬁb@ pqniaetmelsemo@@that atstablishes sufﬁCIent

f f
i%&ﬁméa&l \@ﬁ W—) @/ c—?‘{s Hg:%lurrﬁst%rsggf:@?grlaﬁ? ﬁed'glgamzed It
rslrmullcﬂ be chiosen a;orthag@rmnéleotﬁcélt}ecmmﬂaé strdctaterdffoderample

B o) A Bl BTy el Sy S, | 201

el ectrically 10 insul ated agai nst each other. The
smal l er the spacing between the contacting electrodes

ahiiis @R@ngemant of kg eontaglinanelecirodessand okthetaiectrolysis region
obérﬁﬁfsqafreﬁamgens&su pISRALIA AN SRR SRRV SR |{e§1ﬁg§@d

reas as vi e 1 On O transpor
tlheulem a@maﬁrwzh othet. desimailer the spading betregerbthechomtacting

(FetREiad iy BoshoFafetibhts B3 sBialsr The dMoRiioet'in the

Scdaﬁhgahlehuéésybemddmahé|e©6tdr@é$/€d§vuéﬁ€ﬁWtﬁ@tﬂlré&mb}ﬁ oA
eterm stance of the conveying path through the

Eansee fiﬁbepﬁoe’ﬁ&?rstﬁs opthe-steictings which maycbe e to the fact
tthéﬁﬂﬁ%@&dtlﬁ‘refs@e%@oﬁtb@ﬁﬁltlﬁfﬁé %%té&%#&ﬁ&fr@&e%ﬁiﬂa B&Ng

be achi eved wh spaci ngs bet wee e contacting
dirsyitagerusly theeelq@twlzs;s aegaors forandy & determineddistance of the

VLG Gt A ALAMS JRSicE LPHel hbBhoh, AOBLACHEHBY 4 same

ont act’i ng e as pleces
dhlsknesﬁjmx:ﬁweobndwamg tantdtie the centrallarea maydré achlewﬁwbélethe

| el | ft
spab s BdupEHIAE Rl Blotiids e tedinslars 5o gl fhat the
%ru?:tlﬁe@ lhAciiwals bbﬁeledﬂmﬁlg icOAtaeestbby b?lege’g o%d f@bntactmg
at. | uct ur.es avil n I Nnsj U ew
RISk aHR &5 Ie ol pieges:alp eandUgtes praugh e 'PﬁeTBEal% oRly
gfewm iftHe sEBlREs afwre@dtﬁekr@@%%ﬁmw sBEREEN fhe

few centineters either articul arl y a vantageous
epptrttinemlectpisssare Smﬁlb As\ithemycapf thecisvention consists in metal

SRR A e M RS B8 iy o
e;irac:tiaablg/,skhe spagnngrbedmelem the antactingrete ctroddseshaiuidenot3kceed a

|de of i d t nsport section. In order to achieve
%r&e Fa very

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 transpoit 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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uniformelectrolytic treatment as nentioned, 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. 6 In principle, a plurality of
enbodi ments for inplenenting the principles nment i oned

h bov [ d
45 pEbSteBin el SEaRLI e s, g MRbleratya, o BIEERISE
PRéMtRTeU MEramiabcvede rbaceivage! Apahiquiarheseferged figli d
rehadimeg! AeprSioi o B GAING HEleashP Gt i Gess g B U fogfaining the

‘?:L&?é:ais'i elldlflﬂ%ﬁ'lﬁ@%! leadt 5RO Bbuster BlEctrefe, hRANEIR. plédés being

I'S ca e work pieces may_ be conduct ed eithe
aohduttedithatetoroughrin 8 hpéapn@édlr@@tlmféfartﬁﬁoﬁawthouf direction

Lﬁ?‘%lelg‘ge‘g‘ tg iy g%st S a’onﬁblggeé"l’n% tRao idilcfed &fifer in a horizontal or

fr €% &ach” conpr | east one passage
an atVegtied) iorientation, da indinad @nen’@hpaémg;aalsq possibiscTthe
ces to enter t

‘?ﬁr%&%‘%ﬁw%r %zgfg’ﬁ%or{'lgnﬁgtﬁeggﬁ e RaRRege 4]1 the entrance side

%WM\ &BAssadden HRNEALEIHS therebrfor tinsiwsriapiecds &pemd then

the passages. The electrolysis regl ons are. loc p "

oo Eemagmi nod out SRS EHB B bRAITAFS. Bg conletng
%&t?qoeetsh |¥p §¢the ;?ésrs§§9§"‘ﬁ'ﬂ-:{ el@f:tr&l%ls%gﬁahfsQﬁ’@&)cated

rolysis Tegi
rjn m@smmsmfg mméuleselelsamqulmenUmrmI@O a@@meaa veiygempact

BB a3 A e e en B i ot 38958 Telon Rt Al ”
PBchSiNg ePBVEN RERGsmalhstryrtoess Several such typerpfocessing
| east one cou‘gter el.ectrode. The conveying 20 path on

RPEWesRay,Beidisnoseddn SPEeS onduct ed passes through t he
surface of the Iliquid into the tank, within the
liquid to the counter electrodes and,f her

exits .
tIneanather, sRPoRARMbRATaeRtitbete BPTRRESd RSt Ok Bk Gnidining
C t
HRSPLESA7 1906 St o pbn @ ppseel T coneps
| pathiah whichdhe vewkipianesrage chaducied gassanthreygs e sustate of the

t‘.tlhj-' $ i %;é)rﬂﬂ. twg?lgt hr%qi&glot Qetha%oﬁﬂfétr% dififdieS el iré Htere

S are | SPOse In this case
(k& theaahR eirongh @h@smnfmm‘ tbeﬂlqudelmﬂhls tasd, ithgicantaaiing

the counter, el ectrodes th|n t.h
lecods isfisppsed G drmeoiateerennyy) Bule sitiask oF i hrbEbssing
i withlolt E%)Htra%ﬁng #Herksr. Mhetdibseras tiengeracs of the hqmd the

co tact | ng el ectrodes nmay nore
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 smalll
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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specifically be disposed in imediate proximty to the
surface of the liquid at 30 those sites at which the
conveying path traverses the surface of the |iquid.

I nasrmuch, the considerations nmade herein above apply.

In placing squeezing rollers or air knives in a
substantially upward oriented conveyi ng path above the

| PrggPesind figkigempy el stipped off by means ofithe £ellesn ot awjeknives

i%@géth%é%itﬁg'?é?#n entrained -7 processing liquid
may 0 b

e strippe y neans of the rollers or the air
knives and returned to the tank. However, the

cgntacting el ectr.od t be aced a mninum ..
davEve e Spttachng Elaatbaes ot B2 5Paped M listance apart
ofrerthe Guplaeefithe iduld & erfer sl prevehDEaIl @latrodes rephbeing
into contact wt h,éhe%kl quid. To achieve as intensive
aprosgBt it coptagt wita henidiidas possi bl e, the conveying

path in this enbodi mrent may enter the tank through the
surface of the liquid, 10 traverse the liquid, exit

t e achieketasriotagisivehan electralytic itaatreeniassiassgitietba ghnveying

T I Y e

Ztr?\wsg Itle% lig@dPﬁxipr@ct?ak ehig'ugh o a:rfm_ hife't padding through
rm ne A cln na | S 0

el isarbauih 28 deyBttg B las i sviidart Bsudrablimesne

counter el ectrode. The m ni num spacing depends inter

a//a on the spatial dinensions of the contacting

eTee Mminigeumsize e the insylaisdshiucuires ine Prgeased isngotte

. _ ! .

EBU DR SRS L A sBRGH) LIS i BERBS batvoen
cthet aorttactingedlectrodelend de cowltérelecirodeadhe minimeain spacofg

reels that are arran j | osel.y. s . [
Sk Bl R LR SRS SRR PR e e
ves ynihaldistathcansdmarating tHeadontadtimgsglectrotde stfedrmtenelebizolysis

efeati.Jfls Recsliyesad eptasoot 1o S0t o Al D epsiceses as

t IR ¥eay aPiEvality ditaslsIhitoart erangeimialclcydpsgisaipart
that can thus be achi eved, electrolytic treatnent of

stefatianshissom a0 s, dheelisroasrests hadngavery smal digmefer so that
. ‘ .
ST SO, e IGHUBER ey OBy BoliBIEYS o or B 8 Bctodes
f and theaelgictrolysismegitonmay berojoeér i bedery small. Thagkao the
| | i bl e . ft d '
EORRRF CaTA TR Rt o s i Hebivedy plegTab B8 Hehltdhnt of
NMefr@ctures having dimensions 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 resuiting 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 togethér.
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30 specifically when elastic contacting naterials are
bei ng used. This problemmy in any case be

ci rcunvent ed by using nmechanically stable pinch
rollers or reels that are disposed so as to fit

agai nst the contacting el ectrodes, thus stabilizing
them and at need even pressin then1sllghtl
t lpgtaaset robensandge!s Pryshesar slenidcalysiondustives Bpengg-like

eé@\ﬁéé%ﬁ‘l%lt Wip& s \égof th& %gl? @’ggég cgg %ée e 4 ht,aotntactlng

w pe the sur ace o WOT K use
calactiodésng el ectrodes 5 The cont acting el ectrodes
are pressed by gravity and/or by the application of a
spring force onto the surface of the work piece. Wen

arielsbntagtind eletpadies @rd peseed biypaGR b6} mtr@ Aieatsh of a
and, the surfacg of the liquid in the second

I ToEsR on e@&ﬁ?ﬁ%?fﬂ‘@‘@?@‘o‘f'?‘éﬁie is not allowed

10 to be brought into contact with the processing
solution. If the contacting electrode is for exanple
Udenzadjusting thedwacingdretweer theotyntactingeelattretépand theosurface

i FBER LeF 31 LS S Bl v

ftomwbmmght mdd cbhtactwitk ithgploekssiag sbhtioncif theacdritacting
el ect ré)des and th [

IR REfremie.GrHl ans cPinosede Bncdsciautl mel dEposition
?fbtﬁf:é%”thé%énfﬁ:‘t’n@%l&@ro%@%Lﬁ;‘ﬂb@sdrbﬂé&téd‘ééamét%@bgl%d
hese variations In the spacli ng are due to changes

tretallizetign elt hagdioweyer baen fouwseadithet the gopeing ® n the
ARSI oL 00kes 30 P ATRRESAR) HbdeRUng hdlfsanpot e e

t¢unstardun gracticeade d resalt, dm;zultlbe mayvanissowhgn adjusting this
evapar ation or by ﬁroc ssin

li quid heing d d
SRR xR Slarglofs, g RpBeing e s lS sdndi RS sSithge lovel
mfdhewomﬁng]hqwd nﬂhet;frecesdm tdmanslaud chhrgés beihd caused for
A B G b e b RBHERRR, N HRIRR R vl may
tfowebed @yrmwéeéttontéﬁ By mb@@és@ﬁ%nd;dad lbéﬁngttﬁﬁ?%é@wﬁof the tank

advant ageoUs to insert in regi on of

St thecworkspieses cerNayaditlionsh ihe ﬁ@c@éﬁmﬁd'ﬂp\ﬁ’go@l tagathridhand,
K e e e e

grrocessing ligeidds metamediy tbe éank. ode from bei ng wetted by
the processing liquid. In order for the work pieces
to be allowed to be conducted into and out of the

OT® eigairnugntl thisuprdblenti ishawbédd found reivhtageuss teinsprtiis the
region 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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30 passage openi ngs such as slots through which the
wor k pieces may be conducted. Such a partition nenber
may for exanple be a suitably shaped 1iquid cover
plate in which such a slot has been forned.

Al ternatively, two cover plates may be provided, said
two cover plates being closely spaced together so as
to.formthe slot. 9 The el ectrode arrangenents of the

| NG BldcHddBBMTrgeihets BPIAY h§ntRitAnk) JurtiE EeRiptisaUehiing

as sealing walls with sealing IIps and/or scrapers for
r @egharagUch ias seaing walls Withesqaliog dips iang/or satapers for retaining

: I : ) . '
SHEEHICD S RR ] SHGEedig PABIE ey B B grosont. s
f milers retdisinggthediquides forf exampib evhdn theifdi isvdeingreredveatfrgm the

0 ol B R e watk Rip¥8rUeT bl SeATHq Gombers may
Pb& PSS SWbORTIAH tRE paBsadus priovRied iR gidteBSingmddifles in the first

inventjon and in the partition nmenbers of the second
epihbadiment of ¢he investien ARd i tesparditior mesbers & fhesgecond

C?f%b@frﬁ%ﬁ’t. Séidoéésa?ihalrﬁeérfg?érge ks Athh XM EdH @gteiﬁkga? gossible the

el'ectrolysis region~so t no remnal ni ng
aliquisvadthirather electralysipregion satthat ne rergainingriiquislistalimived, as far

the contact i . rodes. .Seyer.al.such . squeezi n

ro1 PERELEEEL P agt 300t B s EaBpn L Slpu il S5 BR uon
tsqueia_‘ziﬁd‘lmilgt':??e_aliﬁ@ rélieed) mb?)a_ls\g}-ﬁelﬁlabtledls_eﬂt Ic>lii tiop BOthe other
rotation. it not possible to reliably prevent
t%aﬁt g\uﬁ‘éa“yiﬁfl?k aum) 88Ming into contact with

the contacting el ectrodes, processing liquid that has
exited the electrolysis region and reached the

cléittiaopt pessibledereliably rgyepkthecprogessing liqyid demigeiyng into
POAERT R oD SIbERbdE pRobshia IRRIPHaPfos fitted the

t ¢lectrolysiscegioy aidreached the cortaviingelprisedss may begea@ved by

¢ g Y ) : .

HEORBRS Lo S AR biemt wpnig or SRR thigferB picRenty
gm?sa:t tl'lmgbcemln@tiq{ﬁidr(ﬂm; Mta?ﬂﬁngtelicﬁroda'sm;w&r&tﬁi@es may be
AR5 b % bRPe GRS A€ G RHE T AR 28 ane

| b0t 1824158 F SbHRSTD" [t Sroghlaharpiefcratty ¥t abb RS SRIMe liquid

li d that has exited th el ectrolysis regl ons can

aqiéweb%d etheveantasting eleytéqdie:s Quielly deais off spiihatesffigignt removal
I . ; ' t . ' .

FOPR ot ded R N, A0S MRS Rl

omsexitexl the. elatiyolysiamedgiens tan ifsockd remaad ycaie fetdyusing air

nl?nq\rllg’s Pofr e‘}ample.

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
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contacting roller and of a confronting current-1ess
roller (supporting roller). 30 Wien 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 el ectrodes and the counter el ectrodes

t extbed @Iveng'mt en’a‘deseﬁJl avidthrof ¢hd tverk bbCSSLCHEDrEthI'SﬂDUTﬁose they
t hat the d. ver th nire use

{ RBWIBOR seaistly B8 b sibsfEuehy paigfiehioy Mol vling path.

specifically be disposed substantially parallel to the
conveyi In th ase of the second enbodi nent, .

t WethééRﬂSgtqf a@e seeout sm§a§m@ﬁrgoths@qytatnngzreaerssn% elsorbe utilized
efsfr%e{asﬁehm@ éiﬂel%bﬁ‘%fd:&ﬁéctcom act. Roller-shaped

contacting €l ectrodes nay preferably be nmanufactured

"froman elastic conductive material. This makes it

PABPLAL T S RIS Bl ML BHITPRE £l Babifeq from an

ace I éCes one and
reldsﬁ@commjdmespatanag Tihis mekes it pessibld tacttangder a very high
s.and the e

I t t
SHTERMARES L puitace G55 itk Riaselarting e Peribgnd ek the
SEhAAEE b@ﬁuéélfthe\’%dta@in@%écﬁdb@s éiﬁitﬁé@lé@rdli@§ eeglons on the

spaci ngs are not narrOM/eIongate areas as is is the
calber.iinee Hegraniaeh frees befweehithe elactrgdes mnddhg surface of the

5\8@% éi’ile?e?kr?asttde‘feﬁﬂﬂé ﬁ?éser%a%g%rér@ln%t Abfrow el?n%%cela§eas as

I 'C conposl t nor e speci
1this isrtpe iake witht magld ablers butwitief aneas mste:h@.sl?mssnbje &éastic

B ok, e Bud RS R e Bl BBty sogortaty
bdlzdsrdtpbsutes tﬂrrdr?@s mﬁ&@nmw @laéﬂcl:;?ieetmma@ém lhagingﬁ latge

astl CSs a ar e CLro n (0]
P SUPT Bt sPaicaaEeI Ve flsey Thay Lonsitiadedpd’s aSh binder

| s6dHge ca@@t&ﬁéﬁé Iémtoaéf&%tw&%lééw plﬁstids tRat afeldlbdtrédienically
as they are bei ng used in 20 el ectronics

netabieaand of ag eladtreally CPﬁé”@W@d’t"ler ckhe bingareprise ingiude
f Lol dlctive a@%msg th& wif %h Uiy Rerd'BS fid ﬁfé B Ofed in the

manu acturln tIC conpos te IS
okleatrarids rfrmfacﬂuneg §ecwlm The electrighypcenrdudive fi Helr e@dnmxed to

CAUBRBR, e BL Y afPaEh g T g Bk sdMbobil B
fbaﬂgefed,feit and ether for,ms. The anount of fiiler

relative to the entire contacting material anmounts up
to 90 % by weight. As the anobunt of filler increases,

t PRe GllEs! M;ﬁdWat‘éf alsé BSIIé@h@ius@n%ﬁon@ﬁ@Qﬁéﬁe?ably consist of

decreases and the electric conductivity increase
metal in the form of powders, fibers, needles, cylmr;/ers spheres, 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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These two val ues are adjusted to the application case
of concern. Al of the 30 electrochemcally stable
materials that are also electrically conductive are
suited for being used as a filler. Current fillers
are for exanple titanium niobium platinum gold,
silver, special steel and electrocoal. Platinum

pl ated, silver plated or gold plated particles, such

ot TS BleEn eyl ithb coltel Flecfiffiélng 4 Y bat for the
bebregiacehis adjustedrtodiecas srdibas possibledn ooderdpi autpigyat uniform

poleclBitc ARalpRar el e 8 iforbrtkaf e B Grgeitte. oven at
t hightozEidic suffehBdensityethedd iS4 HERBNAA Bicelritr$ shd®being created
exanpl e, even at 5 high cathodic current densit

t helwesndhg warkipiege and deeaunteralectimsie ingae ﬁgeefr%'at thgse are
b . . i r y i
 FOEEAS B PLAASEN ity AL PAEEAS A 8 courter
celectiodes maydrelprovided with ablign-peunerhiéd, electrical]y nereconductive

t LI i i .
9Pt (o dbREhy erTthal B MR Satiehf pimegtls tg jauia. The
( gpadi lbé’a\iée’lg’gHeaqodﬂrw_arrL éiattgd@smr@ftheghjtrk pw;fe: rrr]laydihus be

ernmeabl e, t ui d. acj,n e en e,
P SUATareindbet o nter SRaragesa] Ded gt tastng are brought
h8arthe&dirfaBes bfthd Weri€ Eiéﬁé 86 tRAteRE EeSRRgsidthn tdrsh with the

insulating coating are brought near the surfaces of

t yfarpsofpheswork®iedmt the coatings get in touch wth

the surfaces of the work piece. 15 In the event that

t he spaci ng between the counter el ectrodes and the
chmtheyevent thattthe spaeidglstweern thelmoustershedtfodelsaand the conveying

Pabds e a5 3oL Pef i 2eliod BB e ffieet SRcBECS wipe
gb%ﬁthédﬁﬁk ﬂiétﬁ?&@@’cﬁeiy]iﬁe?ihgwcﬁfdepwl pasb?ar\el@bgﬂfﬂdes, the

et ween t he suyr es of t r ece _an the, .
G AP BribaPt b Wegar bPtisesithe SHEBSSs o thenid piece and
PEf PRSBspbitRetaifd bt colhtdFlediodes CorIsSpurpose, the coatings
specifically beyond the gaps forned by the counter

eMmavtRTelest mare spreifisally Beywenddhe gaes fsPeddy\Eiescousder electrodes
tBh§ lﬁfé’ s&?ﬁé%ﬁh@%&f( yi&%sc 65 bhivedrlon thﬁ%ﬁde bfSthbWelefhils that
away 0 nd t

romihe el ectr Sis region a us protrude
bisytamkd aeay fpm thelelecholysiasegion iagh thumptataideheyond the gap

et ety H66 an 1% plter FRengr ML MAF LI Vel s 1 egi on

inthe latter enbodiment, |ock chanbers may further

O B 4 g B s B REESFSAEIRY it paipn o
latter embodiment, lock chambers may further be provided within the
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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el ectrolysis region as viewed in the direction of
transport. As a result, further partition walls are
provi ded within the processing nodule, said walls
separating 30 the electrolysis region fromthe | ock
chanbers. Accordingly, the |ock chanbers are defined

by the partition walls and by the cell walls. In this
eﬁﬂ@&‘?ﬂﬁﬂtfz’,m\’% Pariglariy Hiim wosk pieges foreanming dae eounter

t i el | J - hay] ,
R oM Cork L ook AL e

prS@thEPeRe 8% thae eentacting rollacs. K hei ceweterfdlenrodes zinagthe

o ZBnfER BlectBdes hap R SIS he TGBR i yatbwhE ik Meplaigees
aﬁ:ﬁmﬁeg%e%ogeﬂ (s;:g shsatm@y ?12? egﬁzg eﬁil gﬁigrg?ﬁgtsrg?ﬁ%ers. The
o Pyaf HetiradiE iaf ReisPolaues ingMiesentoraved THRY fiy be formed as
e o S Sobhs 18, T STV R e

w&Ebingtk\n REdenie preyent ioa gflagtiee dllemk:ahsulmkt;mmam the

: | o
TSl YPNED 4E eab OB 58] EANGRIRY e rom e
c _miﬁﬂ@ramf aohyntanelestratet ﬁlaaereﬁue,fmt@‘felédtﬁad@rr?a%e %af expanded
e . S e B 2 e e e
cdensities @lithout baies Joeafin deRpEEarbly Il ostdh. oh

preferred. This makes it possible to work at hi _
cathodic current densities wthout burns occurring

di tHeGevelt BF BleRtivtic rASBPEAdRHN, b Z:&ﬁa&wéle&frode is
el ectrolytic netal” deposition, the contacti™ng
eFelhodisally polarizad @adHbeiconntey efestrade aaddizally (drode). Both

' I node) . Bot sol ubl
g%ﬂ(:}ﬂ?:%; %@u@%éfu;%ﬂ%agé@%a [ e@'eutgsgego ssg%uﬁ?ﬁ%?ctroées. Round flood
eanedesoeanodRowgiidrs nade of dmsuligse aretalrabdat whkidhe irs theeskicond

' I | ab whi ch. in the second
R PR G 2% iBlenfioB ek Beshrs bpGcuaung and drergby
wrned eauhd inaly fbyexdripledsk 684 <FldHWalfd?fes%W:i_ﬁﬂs% PBRollow space
usg;d. El. ood anq C rise a hollow space 20 into

d | - O
R IIShGIBEERSIG Rridh ey Re Ry Rash Aottt wiieh te i may
| H j .
o sttt 85008 UG 155 3 6P 9 oo
s,&??tsé@yrf@pes o€ theowrrippieses mayythus aentinnusiyeusffigiehdy

TRPAEBIY o B REntfhic, TRDRERGRAS uhfhy oS e

apreférably thé sahee asthose eftthe worb pieces.

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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If the device in accordance with the invention is
utilized for electrolytic nmetal deposition in the

first enbodi nent, the anodes e.g., flood anodes, in

the processing liquid may be configured to be

el ongate and oriented substantially normal to the

work pieces. In a particularly advantageous

eishrdvidedtwitt wallswon lall30dgs, saigsvaizybdiey farreakaotpd ppaddedwith
non- conducti.ve ref erab oft, ligquid and, ion- .
B ORGSR EraY At 3 Dhevari et THBRE walls provided
elvRR sIdt§ ake SRPotednnBHe ehtrafés dnd bhithe akit aRELOEIAE hédule and
provided in the processi ng nodul es nmentioned _herein
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over Ieces WI str
t EBM5Tmm andjless. The tdwer |;nmbfmmhed|a‘rmeim lsed(ctateq;by the
ularly sen s are_to.
oPicbaaisal sBif fefuferfob Fedalivnpaintatsibd sbinghine werk
{cdhegealing rollers. The dianmeter of all of the
rollers must be kept as small as possible in order to
permt processing of the small conductive insul ated

&'[ fbteg E(g $?|HBFy bﬁ‘ﬂ/ﬂié‘a Sﬁrﬂ&}leﬁ@ do%kﬂﬁﬁ c@ﬁéﬂ*&‘ﬁ%n%th fiimal

ess lower Iimt for the dianeter is

dbpacingsl bswemthmqmr@lectsq@@ and frercegitagtiog ql@ﬁtrqd@‘@ the
O?éﬁt%rcﬁng Pg Sﬁﬁqhégﬁhﬁﬁetr e é?:‘c’roﬁ% 'E?n be RicBhRfiSodatBd as

provide a particu y compact
coosipantﬂn@omcbmmmcamﬂerfrapmst ngs between the
counter el ectrodes and the contacting el ectrodes, the
contacting el ectrodes and the counter el ectrodes can

b haaibEmad R rdehcedfitic thigiavéntion is preferabiyramongzorienepart of
frames. The device in accordcglpc with the i nventio
?q{'@gstorage

pFERPIREPSSIRI DR SABATISIG 92cHrat Ieqstiqpefirgiands phgy
Cfﬁoﬂr?lftg%' | HIskAShe Blurh&38¢ stBRRg the Worlepidce8 SRR 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 storége 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 maodifying the means for conveying and/or guiding the foil upon

detection of nonpermissible deviations.
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facility e.g., storage druns, for storing the work

pi eces. Such type processing 25 lines often further

conpri se conveyi ng nmenbers for conveying the work

pi eces through the processing Iine fromthe at |east

one first storage facility to the at |east one second
storage facility. Additionally, nmeans for guiding
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r‘rﬁ')hefdﬁVi@(aﬁr}@IaimdnBa‘smogé spedf:it}t&ailydre uﬁlizeﬂ?brymlblﬁﬁfaﬁ’%uring coil
a | vatives [thereof re specifically o

oo o e YA RS R Feteal PPt PPy shared Siptyres are
maged aseardeffias it avd UbIMRRTB L0 tARNMER A traRsAIATBY 6n a data
fromlgto%%gg r51 PVC foils for exanple may have a

t AREIGIdSE ,53?3 t GATIRGS GRINPHEIERYCH YRmanieanas may for example
a@mry%tihtal“gré@aeeircﬁh&hé’ﬁ e?é%:tﬁéang Wi e %feﬁna so that

yi
specifically be utilized for nmanufacturing coi
sRigsiic pulsgs venermtad ipthesantenhaate sentdo the intQrated: girzeit where

' t t hat
Bl BRI 5ot N R TS B ar
dptecessed @isaan ¢leotical Signdls) . Carriers conprising such

type antennas nay for exanple carry an integrated
circuit that is electrically wired with the antenna so

t Ba’gtnal pracdssing pernsigsstogonesr tiesidata duppliéditBRNgG f8F &ample into
sen

Lo the integrated circuit where they are store
f GYniderAtica %Be& ﬁ%@a&iﬁagv Stared.he fyus:ebiaiiest data eing in turn
aslopsdandio? deliPelRtas RS BftehhadPhEdLEih %thsér@r{ﬂén transmitted
Slggnal pr ocessi n%ﬁpermts to convert the data
S

e aatennay cag bedeceivedin @ ressiving eniesindecethattheaddia emitted
d t ' i i .
L e 1B SRR b PBfmalotltcl B P Htele 74 AR b he ceta

dearsiersatBush ng datte nartriees saly tfoeekafiplbbet ti‘tiiizﬁdﬁregﬂ@ds logistics
C e Ul | Iln_a receLvin nfenna so that, t .
0 FE 6 a8 5" o8 o BBl oR8bE a0t 57 dsutiation tags
r e gouds| faythehas petsihn@led dag stiars SN A<L818 paSsédland

type.data carriers may for exanple be utilized in
-gﬁgagtw c@é;ig greaccess 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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and inretail trade e.g., as contactiess readabl e

price tags or identification tags on goods, further

as person related data carriers such as ski passes and

25 identity cards for access control or as

identification nmeans for autonotive vehicles. Further
plication fields of the foils provided with the

é'p ‘i’@t?c,%" T'?rﬁ safubemage fram foilssuch asyrabgesierfolisrpolyolefin foils

t
T V) SRITRAHoG di Wh e Sle BB PR R Sy Tl heve
dregnrelectrolyticallyi modmam nsmgtth@ Uevneé@tth@mweatxorf tFes ¢his

PR 675 e Bl BishgRB L R ot ieRirag e ranuTartueed using

she elenicegargrdmldedeéo@b'rcﬁ;h%td‘Ttﬁé slglm{chﬁé RaRefs M’?ggcé’&tﬂé'ﬂeon in
e ata carriers

text.iles, for clothi
RUILPIE RIAtP S PR St e disciste jallssagmends camepppnydingfa the size of
R kespetive Aty biers i ‘éﬁht‘égraﬁ% efcuifim 'tﬁéh b8Qeposited onto

electrically isolating structures ave
énefaik srgrmentsiand hedaetekbsiiuctisies @ledhmaﬂlg\aooaectbdtth ¢he

t he fail d
RUP ByoERcbll RIGRNG ! B Bl 8 iz
(ﬂ@:@csepmpesdj Vhe eﬂ?ghrammuitg chn btehiélp%rtel@htdf gnly in the form of
at,t.e er eon i ple printed pan
BRI 1 s R PoeR piroias Wik AeSpraPRyTBY alsecbd dppbsited
@hto hk@ri @w éé/ 8 TAR é’arﬁé}r éﬂcﬁﬁl%cea_ Bﬁtd ﬂPlTeEfQﬂ "ﬁ)t‘?&a the

circuits may t be deposited ont ol | segnents
iaovated piseuit has {Da@n glasyically @@mﬁac@dl, jha:faﬂ segment can bae

i
PSSR s ALO0GhOR B4R B E et
With anather ilad as iodorrnsa azaah With tHe patérinacbeaing weitded therein.
the formof a chip that has not yet been provided
with a carrier, but may al so be deposited onto a

m:aispec'ﬁficahl}ll{ahe aeleb&&almgsdaﬂngemﬂlcﬁ]re@ gd the'datd bdrrier can be
0i ce, t inteqrated circuit has been
&%W?‘%!&?%"@&TP’@@B@!"atnﬂsﬂfoi| segnent can be
processed into the finished data carrier, said segment

?_in further lamnated 15 with another foil so as to
E A materalhieh IR ereltabling S fagmurndibas far@xemple a

Wél&\e%%%héicl;@aﬁrim 2&-@) ﬁ'aﬁ&tarWI‘am JJ\V%O & @bl or 60 ¢m, is.

structures ta carrier can manut act ur e
pravided pow stgragendrem are0nd whidhothe foihtsewoaimd. which i's
preferably in strip formand has for exanple a

t hi ckness ranging from20 - 50 p and a width of 20 cm

ABfirsty thie Shifip dHTprdv&iedp/fnﬂthfs&uQm ré t& be prgdusddimtiastdonsxample
\Qﬁla% |vatg$ vfal%lllsh or an ac{1 vator paste is printed onto the surface of the foil.
For this purpose, said varnish or 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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At first, the strip is provided wwth the structure to
be produced in that for exanple 25 an activator
varni sh or an activator paste is printed onto the
surface of the foil. For this purpose, said varnish

or paste may for exanple contain a noble netal

conpound, nore specifically a palladi um conpound,
pmst@ﬂ&mmoned frpg‘aﬂwecdlsgm'leanbllermnd fphethe ﬂ'rir&mga‘oﬂlerslsmg

T T MO L e T

amronhumoﬂ' hefoit lsfiﬁreemagamgﬂ”tﬁe\pﬂhﬂh? Follelrs tﬁﬁﬁeﬁar%f c?f a ?oft
er onto the foi

t d f |
c‘%ﬁiﬁﬁgfi &@ﬁgap/ed k%‘eT F@P*enﬁmkglg; Erbe .sfat@aﬁp@pw\me ﬁh%ﬁctlvator
gsmﬁfg statien ARENisk ?Fntéd dn'th8 %H @IQmee Pbt fHid ?@rg%‘s?er 2%

pur pose, he varni sh or pas e ls
f foem fail n@eﬂebs copveyedthiughendrying pathethat is famestamaple formed

PRI St S P ATATD L BB Bl e

i mndmmmwm tire adtivattirvpenisieor thel écﬁﬂ&xawﬂ @abteoiantd dey reactively

k2o e SR rg b B

Tdnfpa‘ratds are p?éfb?élﬂ? dapRsB8 in & 'ﬂﬁylﬁg 'tlfﬁdemﬁhr!')@éﬁ Wh&:hbt}‘le strip

ans of a soft counter roller soft roller")

prndnaierial iskganyeyes A&‘t%’th@b/m@rp%eﬁém ﬁg'mgw@taél@m ﬂ?@tséﬂp form
%Eférl&lﬂ i'é'}ﬂ:h%tsaéﬁo?ﬁbr &ft?sfo?%gé)facmfﬁla a%r}ﬁorfﬁ Bec'lf&all%‘[ae

dried. For this purpose, mat er
|f9rraed\fr@ma drime @hltaWdV)fnongtfpa’(rht stbaa@eu drufrofroraaltiph éhe

f . f
AL AR 8% B A Mo o,
|sa|d hmtanall iy guaiedva‘fmsstﬁé“tdwd bver raglsi (V@l-@(b -r@élPrécdss).t o

dry reactively under the action of UV radiation
(preferably wi thout solvent). These drying 10

afHestwipUysrmfei thathas akki pﬁhmmdtneﬂa@wafdﬂvaauéw Bﬂﬁﬁth the
throu V\hlcsagghe strip formmaterial is conve

CM@ RESHY! §fs@ecffcr{@ssiy ane ghest electelyticaly rgetaYplataﬁ imorder

BYSh Me ASNGcANREher strip storage facility that
may nore specifically be formed froma drum On its

way fromthe first storage drum from which the

Pl DR AP SEGRRE T o
Paste tsr mvmdnmﬁ fmmtheesdaéragé Uaahmd-omghoﬂe?dh&n@h vafibas
orm f een pri nt W

ForsBar e olapeth Slatiis oF £ o fessiciey iy ttp dorrg material
fbe"nsg 8&idédtd\@r@§§sha‘tu@) dedld %Hd %'trédee@' (vddl g rde rﬂ@thah) In

| ated in order formthe metal structures.
prmmple it is also possible to convey the strip form material dlrectly from the
printing process to the wet-chemical treatment without any further 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 varnish or the paste
is reducéd to metallic noble metal, for example to metallic palladium. After

reduction, the strip is fed to a rinsing station where excess reductor is water

17



10

15

20

25

30

For this purpose, the foil that has been printed with
the activator varnish or paste is unwound fromthe
storage drum and conduct ed t hrough vari ous
consecutive processing stations of a processing |ine,
the strip formmaterial being guided over (deviating)
reels and stretched (reel-to-reel nethod). In 25

prrinsed pAes,pray sink ispsaferabdsitiized for thRMaPosHNSILS 4 pery thin layer

it CpBBe a2 5P T Pininh B R et Agpesheliaio the actvator

i rsltmbtmés ACeppeit depazgiodforitd ehd @ edthils-is IHtided 'bS/f’dtle noble metal
trea E‘% step the printed material is transferfed into

eq H‘aﬂ*eﬁd\!@%m}ﬁqp@eabgm&e@os&m eniegthagentprinted
i %réé‘s FILAREAL @&htadn@mmﬁ n@dgﬂme% R8f 98 tarfméf’é ewene

an am no borane such or ane
hydiwplnestetieacetate ar tehr@krse(@mname-%hgl)emdm@dnamm may be

A T AN T O M

meoalvéyed fmeh Irmdlrvgmtatﬁirt Brwhicle dueddsasbppeh ®ati isistripgedf cﬁﬂby
to a rinsin é_y o on where excess reductor is water

r iSREJINHNG S is preferably utilized for this
purpose. Next, a very thin layer of copper (of 0.2 -
0.5 pmthick) is electrolessly deposited onto the
adNexidherstrig foror matertal isdedge theldevse of the iowentianhis which the

SRRl b ALt SHLEIEE) Sl BB S govpor.
t IM ofdhe knowhmieﬁrciﬂ{?t&asoptpér ?latlthg rﬁatt{ﬂ;ﬁtéﬁ beised forrdectrolytic
as tartrate,. e ene iamn L
t PPReLITHTNg. Eerarie L3N Giriiols Hroposnbel ssiburc acid
d insethage SBlfomie acid idmid® Sumsrid &8d & RRRITIUBASHbIiCAIdETA particularly
Bger platlng he strip formmaterial is conveyed

eq PRY] B4 ‘t"&f'lco"i‘F"i’ RatiHhehmay cestain 6ppRaT Wifpte. Syfuric acid
Stahtiml Aibubts odePﬂéﬂﬂer éé"\%ﬂ‘ gs %Hﬁlvég%ﬁéh aé%ré\ﬁ?%sulfur

the strip formmaterial is device 0O
i FOBRCUBAS; Poly@lyeplethas Commued% énd |p@b1wrvl gleabiole The sulfuric acid

S%?H?gs%rﬁferéﬁg v\cﬂxi)%’ ?@H'a\f%l ¥nfpRAdtaR :W-;A.JT b tEH‘ﬁ{)erz%tﬁPeogtr as high

ctroly C copper p PaTI R
basussdiblea oaltlmdlc oulsremtcdensdmiéthmmm| atlvdnch ther foil strip is

PV RlhoTath R G os  RUARIEAORRISH P Pt et

t eteherty Wb&amlmo A/dr? peotilée strlisturey susakd) @dultidadjSsted so
a . sulfuric acjd bath that may contain copper sulfate

< 13t OPReRbP deparlied kA ratapbahou! DEMUmIn Wie adge atpbout 2.5 -
ag SAMNIENGH, 8¥IPppRFIYERE e S {8im 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, /.e., a
pulsed current that comprises both cathodic and anodic current pulses. In
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conmpounds, pol yglycol et her conpounds and pol yvi nyl

al cohol. The sulfuric acid bath is preferably

operated at a tenperature near roomtenperature at as

hi gh 20 as possible a cathodic current density. If the
speed at which the foil strip is conveyed through the
devjce of the inventionis | mmn, a cathodic current
diEctRle.dinipelar pulsagicurrent i/ afrc@utsecalse adyantageous Using reverse
SU I j t hat ;. e

GESRRPLRENE e ByBSHBRESofhs oG SREERAYE qurpeat ppises. the
abrespedive pulse Width’sb an(tijeahgebd tlze ima'pﬁrsel Ry 8Es efs WelloafeDptimized
- . i ¢k .ca eposited. in this 25 way.
El“ig{‘#%ycb&’?'b%‘? ﬂ'beaﬁe%%&&rb‘mdét@% the foil strip and

to the anodes in the device in accordance with the

invention ip the formof direct current or of pulsed

c 'P%?'.GC?HBI“P&PPEPF pPlating saperiayamdsusging insobhle Bnedessin the
higglk; S} Lhl j r

o T o e ot ¢4 b B S iehef A o

s trplytigally dissolving ofpperapbdes.sn arder tormaintsit it concentration

thy duct i 1 t | ectri duct i i t

B BBEE b Bt B AR b M o

psp?oiﬁeal:wma?_e}rm Efr*rmdmprmas sac ubg%@@wﬁcfn%ﬁs?4)3 are

rerer ILLIzed, |. , Ao, puUl sed curren a

P Brferai et o B Tan £o2nBas coctamadin the bsdsoxisive at the

1thsonible apble t8forRP Fa? iBns SBfb 4 ri@rﬁ'[ aﬂeétré’ﬁsf&‘?é’q fanother tank
pul se At The

al so advant ageous. Usi ng reverse curre

pGreiainieg gatallisicopper pigces (regeneratiag telver) clarthemeégenerating
LV ' at- meed th +

PRt (e Bohpd G065 X8 UnSEr WelkclBodthe felrigy b rm cu?

opnd rﬁef*eiqri_seAsetpemo ireactioos danddio s?idﬁti&h BEthe Fe®* ions to form

ekesit.r i,C er ating is perforne in .

i hgol it %é‘hgnoo %%nnoﬁh% °°8§%’i Qf%g%ﬁtq{ﬁ@w&?'%ﬁﬁ?d while

c oppeurréntlys trenommdentetion S eopisutibys i the AepeditiBh solution can be

el ectrol ytically, di ssol ving copper anodes. In order to
?ﬁﬁttlﬁfqg¥ﬁ%n%taﬁt:entrati on of copper ions in the

deposi tion sol ution, conpounds of a redox system nore

10 _specifically Fe2+ and Fe3+ conpounds such as FeSO4

affierte foibsirip Bas bepn prssedihyoughithe metal hiatingtdevicehud the

o it . . oxidize.at. t
| vefitoff e FAeRRNS adah Gl RRI U s Riin' gt expess
t depedition sdution isinsed off aftien, thestripmatgriekis atdnisferred to a
o 1 ting t . In th L
- BBBER WA e BB SRR hE4ationaBet thet s pbered to
t prevent coppearfrdrigamshing. iIFaT? td WirddMditHelgtip 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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15 and Fe 2+ ions. As the two reactions (anodic
oxi dation of the Fe 2+ ions to form Fe 3+ ions and
oxi dation of the copper pieces to form Cu2+) proceed
while concurrently, the concentration of copper ions
in the deposition solution can be kept largely
constant. 20 After the foil strip has been passed
through the netal plating device of the invention,
t | {
B T ok 8 sl Nidk SRMUE RER S PRSIl Me hpggrdance
t he stwmpthlemreseaﬂ mvsnﬁcman o frst er@bbdmaentdiew/@ eanamts,
MAth a passivation nea that is -
EloeA abtrors <SEMeda e Yahr Y SR bt SidGotals o potzonta

wi ndi noddEsinng fingirf Wefr§tdrmbe@ient,al onto 25 anot her
st.orage drum terial is drledlnadr

Srigt ?@ncr%ﬁepf'@% OBH ahgdoba singie pgpﬁ@gs@etmo@wmq%z%h%@ntal
be si Hrbddssity ik Fadtrdar R with Fllgﬂ@l éé”ﬁ @eliiM A& Hirection of

varni sh or the activator paste. e vvor stations
ut| | i zeaghsport; performi ng the nethod steps nentioned are

or SABBE oS YRt A AR hod I BT e @h Blagossing

pr ocesmemg aktordatise svitHtha préddrit tiveption n adiestigrgbodiment in
stations, for chemcals, as well as with heating and
cool i APORRIM@H@NEThe i nvention will be explained with

rEges %%s&%ebﬁ&ﬁ'sﬂfe vidWef 5‘ Iﬂﬁ!zoﬁ@‘ﬁroce]sglr@ Ithe ih aRcordance .

‘cr0ss-sectional side view of hori zontal processing

li ne iwithdbedqresarianventian lﬂﬁesqwadmbodim@n ionin a
fFI Sk £ gsgﬁﬂﬂn irﬂoﬁ th‘é%c#rﬁghﬁal Rﬁ}&ssi% ine in aé:cordance with

ss sec Iona ew 0
rmdul Figf5in iamietallmdtsadlutm pr ocessi ng I | ne | n the first
alf of a

[ t. ELg. . 3. t
;ﬁg?g’%}gggggﬁnaor@&ﬁ{,@?gqesst%ﬁg I?P%r? oﬁt Ei processi ng
gﬁigeSiawcress-xsedﬁmw side Viewid]: thelhaﬂzontalvmdcesmm@m? in

i rection 0ss-sectiopal. side
i ew deoarngguih iR esert ianin SIS Fe GRSt et b
line ignogfero/afianee Wi th the present | nventl on in a

first enmbodi nent in another variant;
drigs9 asaess§Rstionral side,yigw @ modifed i"ﬁﬁ'leﬁ?efﬁ?mgfsﬂ"ﬁj\o"'zoma'

second ST B Eio 8 O oe secti on through ¢ he

hori zontal processing I ine in accordance with

For closer description of the Figs. it is assumed that metal is deposited onto
strip form foils in the devices in accordance with the invention 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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15 Fig. 5in a detailed solution; Fig. 7 a detail of
the horizontal processing line of Fig. 6; Fig. 8 a
cross-sectional side view of the horizontal processing
line in accordance with the present invention in the
second enbodi nent in another variant; 20 Fig. 9 a
cross-sectional side view of a nodified inplenentation
dTlgt mdldsﬂateamfnaelt enpiodiireessti ofghé devicein Eaz@rdﬁcd:w'rth the

G os crL ti Figs, jt_is assune

avaitons The stB ¢'ae Sevl5S Sopwfigh i Fior GRVGTPTE g eally

ctﬁaﬁrsﬁﬁwaw ma?c@m drnsetunl $ive bhiPiel daVRIeL RIS mBdns tredt tRSdiscrete
cat hodi cal %@ pol ari zed contact neans_and anodes

anpddpe M sstheglavics have, esviawrssindhe dispeliaryeliransports @ length
I |

B RaEcp FAABERY bbby IR 9cfate Mokauieg oo

mdioessioas cashemrder ¢fig feiweventlmetermuto deitreated.ofigweddn the

I X o T S e

ef.6lomd; hedbhgihﬁﬁf ithe vgrious %dareGC(InZﬂ"lhsgcc(rﬁm tbeiamﬂear is referred
anodi c elgr| f23I ti c oxidation) i.S cas

dersize ki PERd3 AR NS a'wa Bzﬂ %fF‘fCZ‘é’&S oR @stfﬂ'ia@f). %, The
UkidtH dEfedfiseleOmBHEBles M ﬁéﬁéﬁ&een He Wideh &f 8 foil 1 to be

descri bed herein after, e nuneral s have the sane
rm‘anemyd ifdor exaynple a fail st Atheying & width oBRB 6 iseNecessed in

the a%?/?c' Cﬁwe %ﬁs@r‘é‘fé) Frﬂ:ﬁﬂ?e% M"rﬁ%;ctal@ hé\ﬂﬂ‘@ Widtﬂ'?)n thiorder. As a

Sl ze 0 evi ce
sqeeuitfthe ahodules ppamxpretarably dm'@ate ptmeasmg aievs:eg ghaffextend

tiH.E) gaémaﬁ% nHTh' IstogEf%1 \9!5 rgtwgqajmt oft pqewgbﬁiﬁg%q‘ﬂo é*%a%%p%'arénoted

ti2as BEoW in Figenpdver the ehtie wigth efeheifieters i f
el'ectrically I'solating structures respectively having

di nensi ons on the order of a few centineters are to be

t‘fﬁé‘fcﬁ‘# ls\ﬁréfé?é*blyrbré\Vl&ed tH theqbing Bf 8lstrip WARRAGS Unwbhﬁd from a

I en a single nodul e may for exanple be 4.5
me@l theib has not bem 'Ntlétfﬁ@dsh%ﬁlﬂ"ééﬂ’r(‘Fh qﬂﬂrsbamst Qﬁ&n ffqm!eyed

tﬁf‘g&ghzﬂgaoq;&!% 6fetﬂe it rtibA Sis lwrbﬁ%é:c; %lﬂu%)i ARRs8decPRat has not

ructures’ ont strip 1. The
1feen illustratéd tdithed(reekietreejodul es M depends on the
width of the foil I to be processed. If for exanple a
foil strip | having a width of 60 cmis processed in

t'hﬁe ﬁﬁbﬁe@@m gtrhiediles o ataedmp@hddeaomg thes¢orw|e§lmgi‘pmtb ofithe foil 1
on thrs or ul es M ar

plne@ﬂ@\gatbrquga tBﬁ&&be'r@epﬁoot@éégﬁeﬁahjaéW siedTesbe Enimadinrough

one module M after the other. The number of modules M depends on the
processing time required in the discrete modules M: if a very 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 thrqugh 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 A/dm? (2 um 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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substantially normal to the direction of transport
(direction of transport denoted . 15 by an arrow in
Fig. 1) over the entire width of the foil 1. The foil
1 is preferably provided in the formof a strip which
s unwound froma reel that has not been illustrated

d which, aft h h
(e SR0FED Broarmen R o Inverio g gaad Y b SBITee! 2
fc%ﬁécﬁd@at%nkaﬁﬂ lﬂwt'hlcﬁ%é:r@%?eldhddé@éﬁ #red peoddseing modules M. The
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| r t L M 0f j ;
SN 1 B0 R R AR 1218k At i
dnrisé enhedn@swtaﬂ @nl tbagd;ftu smife waibthee@'f and iscotNayedithrough the

el sl BB gy . o

Woll Btrtdﬂ? chf u@éd hb}mélttbah@dlrealo‘ﬁl of- trdnsports*ob%ﬂodfe slightly
i.n whjch there

I | ect d th
nglinsskelrivega dhe BolPorVLn ardet B 1 ik M AowibdaTne
ofyreac g%?lfh@%ﬁéiﬂb sl ethd Y&ieﬁé?éﬁb%'rdér‘cﬁ@hd\@{rhﬁ’l that is oriented

exten arallel to the caonveying path on which the
frarellgte | ipf: direetianediisarsnos TBg &l issanvexss § @l@&@ﬁ‘iﬁ ng
SRR ol 3 o Rpchtli b B e qidton o
Wadamspoatr Aftat the foilsipidds aonvayed thmgh dhe Iaﬁém M, it exits the

ach '8\5{}' ?E[Fﬂ(ew*:h({;?lﬂa& f}‘flagr? iﬁ%%ﬁ sl gl% ?\t!\%r xit wall.

Icolfle(r:]tlgg tgnk 13 This is shown in Flg I on the

t

o el S i ackignesthwiia the FeeetBorar DL idaiR orianapd
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provi de In the entrance wal the |eft
tﬂner@@taqﬁm@llqrg Goand/tlgpes@eqhng @gl@qs Rﬁaat will be both descnbed 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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collecting tank 12 in the horizontal direction and in
a horizontal orientation. The foil strip | can be

gui ded normal to the direction of transport so as to
be slightly 15 inclined relative to the horizontal in
order to aid the liquid in flowng off the surface of
the foil strip | over the |ateral side border of the
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desliedtivgdank 123s ebetast witk reficterterimeraf 18r i f these
rollers are motor driven. In addition to these
rollers, other transport neans that have not been

i Thesliscretecmbeules M IFthedSevidy & Qgéoﬁﬁt&neésto BE%\?&% or

\MQ&FIS tU‘btﬁ" are secured to notor driven axes
etHeserrseithey pea of identinehaonfigurgtioror mal to
the direction of transport or transport rollers that
are disposed in the sane manner. The transport wheels
36a§l'm Propesaingsmadyledd c@mnrlseb latteﬂ aodexr bottem @okHidrethat are

oiseeetety Rgbpd pRbU% it oBneRl theplancsfgaporafion o the foi

ostdpr1 ﬂ@egmlli;eoftth_e maduled Magdndidated dt 105 THE86 W portions form
paral ction of transport, the transport
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RIERIEe Sﬁh RGfHORS FP'ES‘PF'S% Anades # dhaftare orinstedlemacd the plane of
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(TR enB Yt LY SRR otver
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e ept | ep the foil on the
18 e o 50K Aol e BETIAEBIcoE o R bfod A sty o i i
tasawpwed dsam e piadel cfSrdbﬂspertaﬁdrpré@nea’m@ uﬁélilrf&se(lﬁs'mlatmg
Igg ?\i\ﬁ (gart ‘78? f@é’e coIIectlng‘EI g 12. The liquid
e ) 17 arp Brovidid ttiAregentiaaicontact betwasa g Tl st 1 and the

raxforieent §VIEHOTR tee cé&tlnéso1 3 hﬁas‘@oﬁﬁf &dfly %ngﬁ%e%béb fae

devi ce can be configured t dent |

spacing between the anodes 4 and the f0|l strip 1 is preferably chosen to be
very small. 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

A
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different. In the present case they are of identica
configuration. Each processing nodule M conprises a
top and a bottom portion that are respectively

di sposed above and beneath the plane of transportation
of the foil 15 strip 1. The walls of the nodules M
are indicated at 10. These two portions form an upper

elb@tweem {he anadsd 4 2ndrible atrictugys clﬁi m@tsg@;b 'Mi'ththétt &1 dledtrically
rocessing |iqui e two
'?%H'%%g agaysgga"\b ogh%mdl ng to substantially the sane
prl nci pl e. Both portions conprise anodes 4 that are
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g{es 4. Wthaout the coatings 13,
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very small. This small acli ng perm
pF@f@ﬁf‘e‘FroThlﬁﬁnﬂ‘iﬁslﬁQﬂtl@éws)e trelytic treatmenttpassible.
different sites on the electrically conductive
structures so that a relatively high current density
C Hhtme:aaejah@mun Fig. d:dmtacttrbﬂaersmhrb@owueﬁ e streaihgnd

FUBGFe of e, B o2 e Bk BrusheS e st o
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t he g@gl es Mand the anodes 4 are contacted e

pPERLYEA RS FANRFdNeans ARY bainadrisntad sukstantialy ogmal to the
aliretRA dfUranspBrtEhdRieMIge ehifle RABFASSHE caﬁge l{'@ Path.

structures on the strip 1 that are electri
i nsul at ed agai nst each other. In order to eI ectrically

IC‘EQ% @gftggf %ﬂggstalé %é[’\ g%héﬂéﬁﬁlcgﬁf?ﬁ h‘?e%l rbﬁ%tsr f/org example rollers
eihemu*emntgcwsta'ff?@d%ﬁ whlfahn somdde oésmdndﬂ stédleor of copper or
of, the el ectrolytic

I
B A S By e refiete, plaslc slars, 161168 laties chne, the
rmgfames@ﬁ thidmoliers 61mdy for edaiple bd BravitRAP®ith ahrérasﬁteplastuc
nngeneo s electrical field (electrolysis
%%ﬁqwﬂ)thatt'ﬁé Riergeialecucally qanguctivei by inserion ofiraetallic particles.
el ectrically insul ated agai nst each other can be

electrically 10 contacted with contact nmeans while
t hies centpe brgshes Adaen ke fibars nidde frdne coppepasgraphite for example

that are secured on a brush base. The fibers may additionally be electrically
insulated at the fiber shaft.

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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mentioned. This nmekes continuous electrolytic
treatnent possible. In the case shown in Fig. 1,
contact rollers 6 are provi ded downstream and
upstream of the left nodule M and contact brushes 14
downstream and 15 upstream of the right nodule M

t act Il ers and brushes being enployed as
Egﬁﬁﬁ%ﬁgg%gﬁgwrgﬁ@ FEE:i hdhesiriprt iscelecttisalynddrahtted yrreans of

i i f angd ,over the entire
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bt o e e o LT e, e
LR rolfhe o i o otdmat gegions
awf ieeotodites M;thamujuamipt@ces%bﬁﬁdtﬁd_surface. In the _

| atter case, the surfaces of erollers 6 may for
exanpl e be provided with an elastic plastic coating

i i : 1 i insertion,.
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e. .The, fibers. nay
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via
¢ it cPutt B ERBE tpererin hisda nsh eniableathe oewing miers 7
t BEe preferablysélastid hsdiars ﬁr@_skét?agﬁmgﬁtﬁeﬁgrécée 'of U foil strip 1. As
sourc hat , has not been illustrated erern- I's
ufi" ??Lﬁ%&he}f ‘i‘@"tB’JFtégaU’fStWﬁ surfages of thenetriped U‘i‘rkB ﬂie;acontta;]ct rollers
h shes or,.to.the
coahadhecoise s 4l ey BB D gty
i Ganspart anddistibutethpuert the anfirewidils obthe @im@rnQCpatg for the foil

cqppact rollers 6 or contact brushes 14, with said
rolTers 6 and brushes 14 not coming into contact with
the processing liquid. For this purpose, the contact

ool YRaq SofiBRil o bia Rionoad ek setlinedhe cunsude housing
(AgEist exitliggl Iqulid.d=.or_~‘B¢i§|duﬁ§bs"e9tﬂtfééaliﬁp%ﬁlfgyvéﬂ{%cgred to the
Bl 10,37 i adhledihusing sogs toerividecs liaiight oéalrigs

pr 0c . ' lers 6 or

oot nany Sremmd tenliaR it e SOl I iig SaF of the
&@ahm rQlisst dieing disnesed dowastesarn withirea imddule MMaAE of the
oaihg WS bp SR BkBP ol Mplen el beGEaTng golesh Fanehe
aptatipn of treastiyeauestbithe ansthaniabfrietoend#9é Belticiiéssure of the
ﬁaﬂﬁi%ﬁﬁn %e telé%tr]:)Pyitilc c%h,rti'\ﬁs %iovﬁing 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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aresult, they tightly fit against the surfaces of the
strip 1. Like the contact rollers 6 and the contact
brushes 14, they are disposed nornal to the direction
of 15 transport and distributed over the entire width
of the conveying path for the foil strip 1.
Furthernore, elastic sealing walls 9 are provided for
sauKiiay serlingoaliers §and effigiently abaktheenodiile M laigginstlleaking
Fﬁéu@hls pur pose, the sealing walls 9 are secured to

O end walls 10 of the nodule housing so as to
provi de a quU|d tight sealing, preferably pressing
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Th erefore auxi | "ary sealing ro

akBipasableming nytsovi ded in the entrance region of the
nodules M said auxiliary rollers being preferably
configured to have an elastic surface |like the sealing

r Eig @rsholsaan drosscsdctlog ofa rhbdule dfin & Golléﬁtllngfténlz 12 |tlﬁ‘at is filled

ok RS suliafe G P PulpraSemtinadon st Py i aff i gurtaces.
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i i

Mt hat extend para
@ﬂfefeoga%‘iQrﬁtﬁgmqsrjgt%%@t"@@i&mtm Wdihrheostact brushes
M@Vbdcﬁﬂh fsﬂ:fessrﬂﬁhé Peatedal E@ctﬁce&htém is Qusﬁﬁﬁﬁstbriﬂe electrically
liquid. Since there are no contact nean
etansiuctive piryclongrion the stripsk via the beshes 1dhThebegshes, 14 extend

th

Sl 398 WS R AL LY O R BT K e
kedrip d aande suppliedWith nUrrlegtu tiig wadﬁar{t@hét alltrthe hgtﬁmegures be

Vi ing elements (n own
TBinfioY 3 FRRPGRS™ 58 et AR AOonCHE A they GRushEs 6. As the
sttty exesrRi i thB *lifeefion Bpﬁéﬂéboﬂofﬁéy%rﬁl% irﬂ&e&ﬁ%ﬁf&ontact
operation and to firmy anchor it using e.g., rea
with the brushes 14 while being at the same time located within the electncal

field of the anodes 4 in the electrolytic cells 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

26



10

15

20

25

30

rel easable wing nuts. 15 Fig. 2 shows a cross section
of a nodule Min a collecting tank 12 that is filled
to the bath surface level 15 with processing liquid
that has run off the surfaces. The foil strip 1
enters the collecting tank 12 through a horizont al

slot in the one end wall thereof and first cones into
e(rattshovan). Excassqiroeessing luuia (sn'earmedb taithessolletéing tank via

< Bl RAAE Bis Bl SR, 1 bR a6 T b RIS Bt nct ur s

on the strl p 1 vi a the brushes 14. The brushes 14
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apSnRAcOYf méchnoaégu Weh Y bleesicdllyl dstdudtive dirsgtard on
either side of the strip 1. Auxiliary sealing 30

roIIers 8 additionally roll on the sealing rollers 7,

I ' FYENE
RG] e BT rRtech ibeBa HRBHGAInoBER M iR Sonphgted past
1enofhar pair afsealing MileRr 8 theat prexgnts iguiid fios exitipg treximodule M.

oo 0P o BeL i Aab gt ohine: {BXZpund Rl nclf secured
pttHe msendzﬁ/aﬂ@ 0 asjanumhuy Ee@lmmneev@lam@émstuiqmd feakage.

returned to the collecting.tan ect
[ PlaraRg st s paseest ol raing Pleru? tdf projuait int Gontact with

Afirtertdntdtd rOIReS 6CPRE B&LSEréAhbt ér@%lé@tﬁball? iRsulbtdd against
strip 1 enters the inner 5 volune of the nodule Min

waAeh offierjandesasore Pnger pa soriastadrhthe qontadd bwsheﬁem as they
FARAE R ATARRY, OG0 JRABAcd k08 e oo o resut

nthexeof.f or exanpl e of platinumplated titanium |Ion-
per neabl e coatings 13 are | ocated between the plane of
transportation and the anodes 4, said coatings

PFiy.efsi angrozs sectioridl viewl o bialf of tmrm@kﬂw&ilcqifedgat ¢Adin Fig. 1.
th the electrig

tact of th des 4
cETastiast, ane feaste i doroq Jahe e mentians in s dgggiption of
ang?eﬂaha' IHelY WitR tﬁ@aeﬂr@sd\ﬂddtng r‘éfér@ﬁ&él AlPdraast

her pair of sealing rollers 7 that prevents liquid
fromexiting the nodule M

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-permeable 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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Sealing walls 9 that fit tangentially against the

sealing rollers 7 and are secured 15 to the cell end

wal |'s 10 additionally seal the inner volune agai nst

liquid | eakage. Once the strip has passed the sealing
rollers 7 it is brought into contact with further

contact rollers 6. The structures that are
efesRadtivalcoptauriithe seplingabiters 7 isaoheridisy therskating wadls 9 and

I tact b h th
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h t s 4. that ar
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1 at d|r inst th

helt RS b A el tes 77 e S SE el otneAnki 12 G is
dmdwae@u byth@baﬂeédrfawlbsellﬁ). The anodes 4 and the

foil strip | define electrolytic cells 2, 3. Further,

hori zontal Iy mounted sealing rollers 7 may be seen in

t PRy, o HBwy éﬁéﬂhglr'] é@g%rétﬁ Eh%ro%frﬁgﬁq}ﬁs%gaﬁlgq\ﬂﬁa collecting tank

bearings 16 in e cel

r 83 pHha View errespondsfio theeviewadtionm indfige2s 7 is covered
by the sealing walls 9 and is therefore shown in a
dotted line. The sealing walls 9 extend toward the

pAanentraéteﬂnmﬂstmrmaﬁmleﬂVI shewhan g2, ahé ibri‘-pémwlé‘%atmg 13

t.he seal€ %‘trotl g{% g[v]If a}re secured to the cel

eﬁd" PPt qEtagt Fﬁﬁ‘s&m il $tin Gulhe eozting Lﬁeawncurr@nﬂy
cpm;:mnendn qwesénh? 15! mhler esluhi@m the%r&ééés?r@ mBdule M

to the jinner vo he nodul

e??@dw gh?tcé’“?%@agﬁlﬁré@dﬁ 141=1H1 @m te ntﬁmpt prmpgsm tiquid from
g?lgégitlg?ééclﬁﬁg élgé c@ﬁﬂa@ﬁ%j?feegwé’s ?%gl?rﬁhgh %ee&%tﬁgy'ff the inner
%ttb% maduie M lgmndedtbryeadddidratmmg paditien W&lls 24. On

080 i ATV 38 0 B R P B o

Nzhe rexit side beasita @etlmqnid tight. The coating 13 may additionally be secured
to the cell walls 10 that extend alongside the conveying path. As the work piece
1 does not 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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12. The view corresponds to the view shown in Fig. 2.

15 As contrasted with the nodule Mshown in Fig. 2,

the ion-perneable coating 13 is in direct contact

with the passing foil strip 1. The coating 13

concurrently performs the function of sealing the
eSSI ng nodule M a
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| ]
oM gt Aritiits 1R fiblib (62} ) S aRE orQssinbt o are
edtscaatg@obmmvnward vie thex mblumegfatrrﬁ@d @l’fylth@ gaﬂntidnﬁtytlg, 24 and the
t 1 TI Onha e SecC
%’WSI'%@% 8 I3 9{*@%@8&6“% aw@@ndee eni s&mﬁhmqﬁgthe

petdctrol%e Hl&h\éﬁj&hrﬂé ﬂ'afhto ihéjﬁf‘rﬁ %@Ehf&l%‘&ﬂ?a%arﬁ@f %% result
t he outernnst region of the i1nner volune o g
vEeRIRading iR suifisato kemtheoepntsctm elamtsuwugrgely free of liquid.
nRAREIR gk iSRRI §E9Pelb i blravoed on the v

f 40 wkther prneessipgmieduled,adajd s*d!mmlg Ilpfs lier iRy seqeed betivtcethe inner
nce the coati ngs

h
15hE e SR Wt 9. B1Re8 10,15 ERerdE hspvant quperesint i BPUSXiting
nmeanodhl,e W Feeyit Mof&éﬁ&ﬁoﬁﬂ{@;ﬁr@b&%lﬁ@ﬂqﬁattélé'xitstll?e fddule M
ect ol ntact between the anodes
{h fh?é{ tﬁﬁ@ raneg Feaign p ﬁé@lé%es@frtgeﬁowrd m@eamemtmthe strip
b’ﬁCA(s bebine tﬁ@'shﬁélhbp‘g &l@é*bé@\{éerh tﬂe(&ohﬁ‘ttt'bg%r@s 14 (or, in the

transver se ction transpo nce,

t #ltaTrativey of fae caplact ellgrss @)rarmistharejetttrtﬂytmmeﬁleﬂ ,13ds vehesmall. In
I t Wit hin e i.solatin

8 oy i A0 il Mo Bl o
|\mﬂethqawork piese WiadinscaRdingtthe skip $ tcaeroagatbed'ahspbrﬁé]@rs 25

et nfB iy beRuE B et e oo oot s recutechabgessure,

dooreepetificzlytin menawumnéanéredudos ddroP ailbs c8R beahbented
10 of the modul e on the entrance

Tt 55 AifiSings < taF BischAfas wscife ol et yghves adlusting the
obra,gé\%qs Hel Ehstantiviiiiin tecaid ﬂhrc;%% @{éoﬁiéwvﬂﬁg%ﬂ Ksaid

As a result sealing lips 2
cf(ﬁﬂﬁé’cﬁrng el enents 14 largely free of liquid. On the
exit side (downstrean), two sealing |lips 23 can be
provided on the wall 10 10 of the processing nodule M

s ﬂ]&sleamlahggllams belamgtnsm)ewl;i@crb\lbr&he fdilesttipAednd @iBfirb the
ce 10, inh order tq prevent

t @l&sgéjri qu&rpnqtnpavqr?(pmcgﬂ t’[hlﬁdlmpf“‘ementa lon 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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the nodule Mas it is nore easy for the processing

liquid to exit the nodule M there than in the

entrance regi on because of the forward novenent of the
strip 1. As a result, the spacing provi ded between

the contact brushes 14 (or, in the 15 alternative, of

the contact rollers 6) and the electrolytic cells 2, 3

| §0W§)}5 dhenodes4 compeisinganpioeyrennenble isolatibh d8, anode holders

et bRese B IR CRRe: In€ PRy slrRlfid il cotiecting

ertamgdaz ¢o sUclanamxténtlth?étltﬁé BathSsurfzes 16el ABAIsdast Rfeidath the
and ehl F ch nmodule M To regul ate the pressure,

nﬁP@ @€¥§3%Ily in the | ower nodule cells 3, control
valves can be nounted 20 into the pipelines of the
dlscharge |ines 17, said control valves adjusting the

pr é'@sreﬂ%rSt%af%aeachbmsunhamanwethata lat thezdledating wligh18,
|
\SikBRRY idRthct Fbél% an Eorhéﬁogdn %ne ira 3%@?% in rapsport, the

| nsul atin ayers contI Wi
ssubgtantialftharizangally fetidoil &6p diis fconveyed injcethedirst iedule M,

2P e o rfes) Mo BT Bebiton e Folfrg B 2 we

apmabzssumﬁiu@ MFHe Walsidyd QthhfélpéltﬁE ﬁaﬂéoéléét%élﬂ} contacted by
p 0cessin accordance Wt

HYQ 67 ﬁ ﬁ'&é%ﬁmwbﬁwsmeﬂe corﬂeu%o@@gt;fﬂw armes made
| bf&n wambléeﬁeﬁl 6l tRE a9 vglﬁf% a‘f?WlLll h‘f#?e'sﬁ *blééj?& il ©

di sposed three processing no are’ |
i ﬁo@mbbw miledfﬁléthprdﬁ@eswom @mneéal 'élse Rbad anodes convey the

Gl TR oA 8! STl ol detPre B opawn ou

i of ﬂnlel ejaemolyte Wwhile being wertactodoarsw atiheraiiot eorlthétfreelks 6

OBt hoys eCeib SErSte 1R ErE el B sdbty et und by the
tmheanledmmg reelB, itisé fudl stip 1 chw@abmupg gﬂg?gé&ihdlﬁlodule

(h?g{gg 5 and roceSS| ng liquid F‘
avipg *P%ﬁn Y f?qq fogng ﬁeewayl tbetthing dewaﬁng 1@6&1@
Sb@fﬁ@?e@ﬁr@ﬂ{;h‘tﬁ@ihlﬁhﬁo&ﬁé . %ﬂé‘r%@m@q}é‘g%@dubﬁ%  past the

st under nea contact rollers ro
6thérﬂé“a¢vlﬁdﬂeﬂla fall {n egnin turaedh eoundhait means ofia fdenth deviating reel

t n be
4 btogd o gl nd bl e AR hRldShtg e
substantlally hori zontally fed foil strip |l is

B B b8 A boBP ekt DRSPS 31

t erizontal processing line in accordance with Fig. 5, only one half of each

module M being shown.

In this case, the device is characterized by the additional component 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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10 processing liquid. The two sides of the foil strip
| are electrically contacted by the two contact
rollers 6. The anodes 4 are configured to be flood
anodes made of an insoluble netal fromthe inner

vol une of which fresh electrolyte is continuously
supplied for the deposition process. The fl ood anodes

C(vameymath diarhetdr. Thisiiptutn pamitd feefuribel adduve the spheing between

ottt B A Reccantii8oRemBact ca ancw at i he ot her

cont act reels 6 |ocat ed above the bath surface | evel

1 After having been turned round by the other
d&Y PSRt PEMOdiment: e pibFh reflers 82 pansel%@ﬁee‘ym the function of

t 'ﬂﬁé’é@urhtéhéle%?rﬁﬁed Lg ﬁjrﬁé/stég'tﬁe rllr§ habé“f&r‘%@‘ﬁﬁga spiral

turned round anew devi at| n
c 6adiing Bwtis ﬂcUl@hSt’atedtmtheoFlgmhd s dﬂpoefted fin ttm/fong of narrow

b t hi r e,M the f

o SEbsAHCOSRARE shBle &bk A gala s hns AT oHRS LR

18pheihgs bebeeergtrfe sﬂﬁtdl hemo:ranzamteabbyed Ethedstiatin, WARh is
pr,oces, e. il lustrates a cross sectional
QepaPTEE DS 3EPEROTDIE A8 throGMtEs: RAler §Riossiog fasmeapinst the

Piwesie pRices 1. MHanks té‘ﬂ%ﬂr@f‘&ﬁeﬁ@ tﬁe Ebr%eprrhq ﬁi?éc\t' of’fh% coating,

hal f of each 25 nodul e bei ng shown

t MBigheigingd or but kma émaﬂrexmt iyypetecahlej on threapinch rollers 22

ERRYEE 026} e BATSHLGHBFHALH AL LRI b s

pi rarid pret/emssthém frd'mMQ:mrponmnnlp soakeds Fhesahte effect can be

pr.at.ect ,the con ct rom-t rocessin
pEBGee Ao anat lepiBlions @af ot funirc BBE SReee'so as o
b6 s eLRrbmséridddule 1fthé Bthetont act rollers 6, which

are configured to be particularly thin. The pinch

rollers 22, which fit directly against the contact
I @l brefeP to ProtéathBc@ntact RRAs 6 ABRT Beh "m@t&l E Eﬁé§hmg

6 are elastic, thus making certain ecu
i Brogessinglignichithe serfeceef the liguid ig ggmpdﬂtebmﬁvamd by a partltlon -

2 N S B R

turn permts ero T eq aci’ng b€t ween
t he anode 4 and the contact rollers 6. In a speci al

f gﬁﬂﬁé gﬁ&grfol n e Eh}eegp? asl"@ f p&?%ss%lggﬁr i %Ltﬁé rchtlematlcally

pdensted anobe 4 od)ﬂnﬁflgnb andsdigtioreghatBhéwa Ifdi’em?ln the flrst module
is not illustrated in the Fig

o kng aede t oSt touianips Thapemact BIERAG 1B Gl@tip T is supplied
Cﬁ%%ﬁé'lﬁ&ﬁ&%e%fﬁﬁéﬁﬁoﬁ s 4 ’ﬂﬁ'ou%ln tlﬁjlét‘ﬁﬁﬁﬁgéﬁﬂﬂﬁ%ember

aci ngs between e spir IX re
eXpdisedly f@ecqmﬂactgollam Botithiosit 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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deposited like a spring, rolls on the contact rollers

6, pressing them against the 10 work pieces 1. Thanks

to the spiral shape, the screening effect of the

coating, which is not or but to a snall extent

i on-pernmeabl e, on the pinch rollers 22 acting as

anodes exerts its effect permanently on other sites of
tTiee fgiirdtripnae gassdd detivgarethe rbontddi edlldrs 6rthbeanegspaced in close

o Rgelhoel 4 Sie bR e ealin IRoaadbe 418 Jeppsed at
afhackhst o‘f@h@ﬁaﬁﬂlolﬁnemb@fr bgeft chh 0B RRA tRROWeDdritidrh@ember 21

other. In order to protect the contact raollers 6 from

bl§|Cﬁgah@tq| efficigniy p[gte@tmgggmcgqgtacﬁ rqj@égg,f@n Fh@grogessmg fluid.
p ar J{!l @%ﬁ?ﬂ%ﬁﬁs&& gﬂé\%ni ﬁn&é&?@dﬁc@kd’ le%R¥ & 8d st of a

_ onprising a s serv ng as a
pmmmgebmlpeui‘fage @@ faréxampdd.ect rol ytic treatnent the
foil strip 1 is passed through the schematically
denot ed anode 4 conprising an isolation (not shown

heige8Nilustiatéda drosssedtivnd! laterdd VIé\h&)falﬁ@decwcﬁdammsﬁlment ofa
touching the contact rollers 6. foil stri

shQiAantR] Pro¢RsRing ine T oo TeraresaBrBYSHton i another
U9 hTﬁ@Ero%e%l grllﬁet%déﬁ‘,'ié bid eaue”e? H’ﬁ%nk 42 héling three

directl ntact rollers out com ng into
cdiffeeant mmctuhes Mé' M2 end Mhthat iafme@cfbgwaa@r@ed tbué/anous anode

Zﬁl?‘?g?tﬁggéka?ré eﬁ\&tss As a result, the anount of

sing liquidis mnlmzed Then, the
foil strlpllsturnedround at the deV|at|onroIIer

¢ hud Dipressirampriulas a7 dnbses Aipriagls RaiCopieybd et of the ol
r %IFGF l%aém@rtﬁrcbdﬁﬁ PR ibe $U hadthe fod s%@b $ ||;£)t:apamt-,1 bhpassing

ition mber 21 into the anode 4 for fur

P eeuarviatly UG fire dispran RIS, Sasiiag MEnBPHIE Not- Qayiating
defeid 184re elsbbbéﬂ rH‘e@&.‘ire”é?ﬁ’dbthé%wé/éx‘i’fthé hRdufar i zont al

processing line o 31 The foil strip 1l is
passed between the contact rollers 6 that are spaced

SoF e Srp Pt fuPodleddinld edadia fnf BY mEintisa distng reol

pa?r:)Trie grfdm@ﬁﬁrsxﬂ%stamﬁa}lly a??sxetsmfﬁwpwh@d arteglepalien 4 haying an
er a ef ficien |

corraraebls BoEERY 16, Re pBogs SoBllg MayRe Fihelid 6 te

SBﬁicb@éinb'Ilﬁﬁlcﬂﬁ'ﬁé‘lﬁﬁﬁbﬁiuﬂt’éc@leﬁl is iriidcdted at 60T coatlng 13

| eakage as a resul yi.ng .bath s rfacgﬂl eve

f bet\@e@rﬁbp@nqd,eg'ollgr 11|apg§l@q &ne%n 1sepies for insulation and can
| P b 'sGPpRid Wik pTEEMhPRRAbAdedfrom the inner volume of the

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 ancde 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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hori zontal processing line in accordance with the
present invention in another 10 variant. The
processing line consists of a collecting tank 12
having three different nodules ML, M2 and MB that are
each characterized by various anode and cat hode

arrangenents. . The processi n(g nmodul es are di sposed
afdies Hedel legﬁaﬁ/éwmgom{qﬁe fthe fadl stop 1 is oNweyadout of the

(SRS POMTA AL 08 d A8vEEY) £ 38 il B S Poabl 2, HpbFroauie

mMRit@sprisasaan angdwatr‘angem\ehteodv‘ﬂsqstlag\ufat pingtedrareide rofler 4

d bef d,.bet t h I f
o PRy B s b BORABE 18 00 A5 A VA s Ausiso daving an
deri-pérnsable RolatdP 1Bthal brojems @h@oﬂ%emahm@ﬁac@ I&Yel 15 and
cons sts of a ;)I vot ed anodeé roller havi ng

i 6RO ﬁaﬂﬁé%m%o igiptien shthedoil shig hMﬂféreanb@n%gownstream of the
[ AhbAGriny FBNFBlort 81 deafh B3R HortBlihd apiements
1thatisee dispasethendhe deverntdpe20 4o asdo bb@léammtalkytlnstﬂatbd against
e Alodsch LA Areiherits SBRust et ftne TollHER abfifog acontact
obrushelLlcatdd @t the oﬂ'ﬂt%nt@%did &f th8 cbhtdchadller BCl udes a

cover cap 20 that protects the contact roller 6

agai nst being wetted with processing liquid. On this

CAWEF tHeBil shfh 4 haéebe@hqalaba rmf%qwota?éég pabahiletls, i s

anoe4as viewed in the direction of transport 0
t fenyeyied Wa pideviating F§Bh’!;3 iatg thesthird omdide MbIMedule Maist

l,at j
(SUSREly Bl o U RS CHRBTEISAS A5 ec(in 1Bbg e
6eomtatt brusbe® ddy saidicoptach smiless eing geourded saithe san@esupporting
3 T3 By Rl by B S  SinEBro o
htHedeurvéd fanddé e ctemtyaﬁinfdrﬁlé ter’chﬁtcﬁrtlﬁxta ﬁdtﬁtﬁbl@dnA?dtﬂé 4. This
one Uu or nDre C ct .copstr i on er .
A 3t s Phads B Busre TR eRHEheote S qansad brushes is

C&ﬂM@)éﬁéiu@é@ skicelthe coﬂ%ﬂb@tvMenQﬁ‘é‘ aHb@e - %H'tﬁé 'V\Rﬁ‘k pieces 1 is
reel 18 into the second nmodul e M2. The nodul e

cBise |UQ6@rnaﬁndrlmg_eréharaﬁg@ﬁ@ﬂod@dnsth% refyltiig & qamm gaiform
gggé’tg}d @doﬁrco 1884 Bﬂtﬁr{r%a%eﬁﬁmﬁémled g\%ﬂb%t 113 hd Foil strip 1

a curve anode
i mreqreyeyedbutof thelpaocassinlinenda apiav;a&mgsrotbem &f the
liquid surface level 15 and conforns to the
orientation of the foil strip 1. Upstream and

dPiN Y illestrates atdress Senidhabsid@nipANe N vaMait &f #ichbiLaitad

two identical % ont act| ng arrangenents
processing line of

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 Iips 23
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that are di sposed on the cover cap 20 so as to be
electrically insul ated against the anode 4. These
arrangenents consi st of a contact roller 6 and of a
contact 10 brush 14 | ocated on the opposite side of
the contact roller 6. After the foil strip 1 has been
plated on its two sides in nodule M2, it is conveyed
vishowndaFigut 7 mpyresgl, al® beused methbhiaridnistcwreinMBig. 8 and in Fig.
NBduIe MB is substantially simlar to nodule M.
Contact rollers 6 are used in lieu of the 15 contact
brushes 14, said contact rollers belng mount ed on the
s nE S rti armas the anode 4" ai nst_whi ch

ngsg ﬂ%"é’?ﬁ P@mﬁ@maade%ﬂqu@e@ Frecgibedihesein are for
CHRMQGU €
e e e i U U
pthgrept agi wetlirsdiombinatigns ofdfeaturesodescohed in this applisatios will be

t I [ ;
0GRl 0 PEoRe ARARUIR 5D afld BE helkfe iR e
t disclasure b‘étfmdnke:nbéd M\mmson asdIvwithigthenscopeofehs appendad
cogupng Upon conpl etion of the treatnent in the third
MB-the foil--strip | s 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 MA and Mb substantially resenbl e
nodul e MB  shown in Fig. 9, the |ower curved anode 4"
havi ng been di spensed with. The nodules are suited
for use in the cases in which the foil strip |l is to
be coated on both 30 sides. In the nodules M4 and M,
the contact rollers 6 are nounted to an anode hol der
5 so as to be electrically insulated. The various
enbodi nents descri bed can al so be conbi ned in other
manners as those described herein above. The sealing
menber with the sealing lips 23 33 shown in Fig. 7 may
e.g., also be used in the variant shown in Fig. 8 and
in Fig. 9. It is understood that the exanples and
enbodi nents described herein are for 5 illustrative
pur pose only and that various nodifications and
changes in light thereof as well as conbinations of
features described in this application will be
suggested to persons skilled in the art and are to be
included within the disclosure of the described
invention and within the scope of the appended
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clainms. 10 34 Reference nunerals: | work piece (foil

strip) 2 electrolytic cell top 5 3 electrolytic cell

bottom 4 counter el ectrodes, anodes 5 counter

el ectrode hol ders, anode hol ders 6 contacting

el ectrodes, contacting rollers 7 sealing rollers 10 8

\?\E;éifl [ ar%/ sealing rollers 9 sealing wall 10 nodul e
fereRes PUMARIST 11 el ectrol yte feed line 12

collecting tank 15 13 ion-perneable isolation 14

cgnt act brushes 15 bath surface |evel 16 sealing

r &l | er WBEGPIERY (fofl sMiMctrol yte di scharge line 20 18

devi at j : ' beari ng surface for the upper

agode Jﬁ'%?%é‘?h&%"c ver cap 21 partition nenber 22

p8nch eletlrelytieBeltBoteml i ng |ip 24 inner partition wall

22 drié’o% .ol | ergo%s,%oae% processi ng nodul es 35

nter elec S
5 counter electrode holders, anode holders
6 contacting electrodes, contacting rollers
7 sealing rollers
8 auxiliary sealing rollers
9 sealing wall

10 module wall, cell wall

11 electrolyte feed line

12 collecting tank

13 ion-permeable isolation

14 contact brushes

16  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  driverollers

M, M1 -M§ processing modules
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Clainms |. A device for electrolytically treating

el ectrically conductive structures on surfaces of
wor k pieces (1) the strictures being electrically

I nsul at ed agai nst each other, by using a nethod
conprising continuously conveying the work pieces (1)
Sdaﬂﬁtonveying path and in a direction of transport
with the structures being electrolytically treated

1.h Jevicsfop ; ird &8crad t
Y ﬁ%?%jknrk, ey oliteahy 625t ey Bond G355 <fiiFures on
i%&%m wg @;fﬁ%‘sﬂ)b%l:i Clgras bﬁing/\etéuﬁfaily Iﬁaﬂ%d @ﬁgingt
_ e - aces can be
é}{r_ ouaht ?bnt 0 %gnt acté__ ﬁﬁ"?‘@@%%@é@rﬁﬂw% e wol g
%%‘%sgﬁb%!‘-‘?smmﬁmh@ndéma diretfiched sansputt Wie gHe' irSs
Heili 6 crehicafhp gﬁka R elect od 6, 14
eac g?or cdnt§Ct|ng %ﬁ@hﬁéﬁaﬁ%F%gﬁggwgﬁgzgteﬁegst one
of said at least two contacting el ectraodes (6, 14) of
Lng. di s d i d f
Fesmber iy el Enaodndht S5 filiattlgastons sartoivs rosien,
el ect r dhpJespeciiye one afivhich #Muﬁhﬁﬂdﬁﬁg et g& &P
nt actggg, r" w14 t he .ot.her side 0
ol d 1t r hovor€pRELs )T bluiciont g Cosstwin e processing
gp nt actiiHy. endessigned t¢ eachidde dﬁ@ﬂhe@ﬁ?ﬁ&’{éﬁ#@%ﬁg
i spos t i east. one rol ysis
regPonQ%#'_am)t getl, 8*%%%%&’(%%‘?"%41% @hi‘f’pﬁa&!’! si ng
| i qui d,coBlRgimg therworkpignes st lebst crpatfisall Hsaaerip th e
t | eBkbRsidI e . . 14) o] h
gs se ﬁgl‘i:bn%gié?r;g? not ex%@ﬂ?w‘g\%v&g E%Tlel"ﬁ%( é?égg ggéd %R
smal | - 9P Elde9ha tespestivedraneporisestipr ieading thiough said one
el ectr gk - Y=Y . t . cal |
ol ot 1 SeTosR 206K R oFloalt ancB on R el Fortattheyn e
devi ce Siostrodes,(6; 1a)pq thethersidaof salil warmport section,
h L 2 [ , ' N { .
U ro paesst o bhacid e RS (0, 147 B SR askemblypeing
~ The detiSeesatespidp s seid ablepstors eléctrdysipregiadintnot
cl ai mpeRl & %ﬂtﬁﬁ'\ﬁﬁlgth? 8*%2%‘“@&%’3 | east two

contacting el ectrode ovi ded, at | east
‘one of them being di sposed -on one side of the

Ak ¥4 Walal si. ot her one on the
Chgﬁﬂééﬁzgiige oft ﬁﬁéeﬁag ’ @ct r o=' &fl%alrt E%F%W.G t:oﬁ.ac-?iﬁg Slpcypdes
Cettof gashpsserilndnesnoiotaent G centimeteishmid is b6 small
thé¥ STl HUKRITSs are permanently electrically contacted by at least one
contacting electrode as the work pleves are condusted through the device.

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 ény one of the preceding claims, characterized .
in that at least two contacting electrodes (6, 14) are provid‘ed. 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 (8, 14).
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region is so short that the electrically conductive
structures are in constant electrical contact with

one of the contacting electrodes (6, 14) 16 5. The

devi ce according to any one of the preceding clains,
characterized in that it further conprises at | east

one processing nodule (M M, M, M, M, M, M)

cént ai Nihegdeviee acanrdingito @nyioneiof tien grededirat clhimes tchanacterized

e . : .
SN Mie i fBRes ESTRnstnAt ehetontiros e ks (Wi fiopz; Mo, ma,

t MBS IN6) tonthintngithel frasesIMmMEliqii@ afg Sha at aetibRe chunidt electrode

I\/ﬁ4){, ﬁwlgé I\/Iﬁrl Vb, Wi%_corrpr I Si ng on the entrance and .

0 piork piecas (THaieg FoRvayse dherpahyouatt inj2 herzonjaldirection of
PaERaBEH] (e AtieadtBnk OB hbdbR RIS, mgw M4, M6)

sai d nodul e and the at Teast one cortacting el ect’rod
( eompaisinggiongheiesfreseeand ontbe exit sitpethered réspexitively, at least

CPPERPR0LS PR A IkRTE Pl o Pl i it oot and th o
oheasdt anle doh#ctingreiedtrudey6) h4) ipsing @ixpiosgd londhiepassdgéde

at | east one counter electrode (4) and that the
conveying path leads via the surface of the

PIBOC es Sihadevidiadtordihg td BRy bptlof Cledhs 11041 BISardktdr2a8in that it
one counter 6 electrode (4) disposed within the

plghersiamprisegat deast @nertank (120 centajniag theepmsessingdiguid and the
¢ . il . .

0 L 2Rt PhATBaRten GicctBedardfd that e offivebify hafipadelia the

dissffese of tre proeessing qwdditotthe tamkod@ssorige at lemst dne Counter

BT ABERREA Mo B BRSPS TR S, Ve

s gufface opthd precesneg iguit Gigair Wut of theGahkh ¢12)atHe 4tlidlst one

through the 1i wg rst%%lathegéjrf ceaalnlgl[!‘t of .

t GENtERRY elestrodg (P, IAY haing AlFPoseR RBdE suifecsgf the processing

dagyiiat i ng means (18). 8. The device .according to any
one of the preceding clains, characterized 25 in that
it conprises partition nmenbers (21) which conprise

PR orheWBlcs it ARy BERRNT, HareeRhetaly Bi3Ag Sffeyng pat
direpratedlyleads\da thésudiace ebibe proeessing liguid o éheetankada),

Sypbih 0o RS0l 826 o L 4, b threby
prtureedsomyd by devvidtingmdxnsyrieyented from coming into 30

contact with the at | east one contacting el ectrode (6,
14). 9. The device according to claim8, characterized

I g, t hatrhehfavikRaddcdding to any one of the preceding claims, characterized
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).

0. 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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menbers are selected fromthe group conprising
squeezing rollers (7), sealing Ilips (23) and
scrapers.. 37 10. The device according to any one of
clainms 8 and 9, characterized in that the at |east
one contacting electrode (6, 14) is secured to the
partition walls (24). 5 11. The device according to
any one of the preceding clains, characterized in

that the at | east one contacting electrode (6, 14) is
séPect Eherdeyineransogiing P aebmae. clagme 8lanst &, camactenzed in that

bLar astidHe c%a%lﬁ}ﬂ dl Qﬁtr&?é’ ifs( %cq}rﬁaté the" u‘g urHvalls

:
[ab}m

rlzed e ro ve s
s(@)l di aneter and the spacing between t he
| ongi tudinal axis of the rollers (6) and the at | east
one electrolysis region is so snmall that electrically

conducTheeievidelddcatdifig @ ary 6k oRtheSpreebdiagydlaias), bua.laetenzed
treated. 15 13. The device accordi nq to any one of the

pindbatithryatdeastne eaninehingspipsiaede (G 1thix SalesiRd dipn the group
&Hn?ﬁgn QBffers @,{Jsﬁ fﬂ{)ode (4) and the work pieces
(? s an e

i spose ri‘cal | y non-conductive
i on-perneabl e coating (13). 14. The device according

I . ¢ch O | .in.th . ' '
2% o SBe LV Ioh BB B et B MR G e
pﬁé‘he;] soeth atslmaIMEhem%m&StthétEﬁacmtgml etaﬂ tlwmigi‘tgctzli('\éBéxis of the
aste are a e.at | east one unter .
oToUl RIre Fhikest sobSptiabaid tealpn s srol B cgrically
ag&Abtng s‘t@icﬁn&s 8ne el cAmelcRir8RALAINDb S rahtd®l.
characterized 25 in that the conveying path is

|ncI|ned to the horizontal. 16. The device according

| 1k _
o eC p?g\% (Jféglcb%t?drc@ﬁl Lt)(f 5@% bﬂe]'bf‘ﬂ'fe ﬁﬂe@?ﬁlﬂg tcﬁ%}ﬁies, bharatterized
cirthat betwees ﬂsnetatwtstpee cogpter elgcotivdeddhand thriwork pieces (1) is

i ] I} g t
-BBRRY B et BaRHr e Rubhve ieepiedtfe S5aRid Y °°
t hat the at | east one counter electrode (4) and the at
o Shg edliedireotiins SRn 15 piapkared b tat 816 Soding (13)1s
f@@b@&é@gh BatldsaoXimityad the chmyd Sathiteat tAé work pieces (1)
{o%rc]:i%ge coating (13) as they are conducted past the at least one counter

electrode (4), thus acting 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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38 1 8. The device according to any one of the
precedi ng clainms, characterized in that the at | east
one contacting electrode (6, 14) is cathodically

pol ari zed. 19. The device according to claim 18,
characterized in that the at feast one counter

el ectrode (4) .is an insoluble anode. 20. The device
according to claim 19, characterized in that the anode

di
18(4) Tg% ed%glcfé ﬁ@ébr 3’2&’? ﬁ@e%fﬁggcﬁgac ?émgdgfgqrﬁctenzed
n ‘Rﬁéthet #deast q:leason’mang ehictroden(@, 4K tcaarii¢Aly ﬂdtéraz”*étﬂ

the at 'l east one counter electrode (4). are dlspose
on a conmon. carrier frame (5). 22, The device
19.ac cOheldegiceamagerdingeio@iali B, RBRR% ML ZEthe atleast one

charact er i z in that it further respect|v
co al gﬁ' 22)%‘7@9@W$ﬁ§@d%nd one second storing

faC|I|ty for-storing the work pieces (1). 23. The
devi ce according to claim 22, characterized in that it

20-1 ur The devicerancosding do tlaiyi 19) civerdepsrizedlia ‘thabtheldHiode (4&113 a

fl ng the work pieces (1) through the device fro
.Dthe a! ‘l east one first storage facility to the at

Ieast one second storage facility. 24. .A nmethod far
alytlcally treating electrically conductive

str Fyce &?00&1!% e apy onewdthe preseding ¢iaims, idharacterized

in tﬁétr‘cﬁé 5 leﬁa%t m# él%?kéd té;s‘lﬁb 595%5 %S gs;%tt nngac%tsm_ter

eiett!tﬂdﬁe@ meﬂmmmmammbﬂhanmr&aﬁ@f@yl ng path and
inadire ion of transport through at ast one
el ectrolysis region. b) bringing the at |east onto

22, coThesd ainfs, Chatdlii
t r;%@ﬁgﬁe%bfﬁbb@ 'prgac 2SS|€R§B?1H’P?I§GBHE n{si tc?m -%:{lgnzed .
in 8F qutpe@yg y,qp@ansescqt leaat g'anﬁgﬂrsirmd/\ona spoand storing
facilft} ¥or ﬁbﬁnﬁ%&%ﬁdrkydééés?@,) assenbly of at least two
es

contacting el ectr 14), each assenbly being
assigned to ore-of said at Yeast one eIectronS|s

QI h t
2. [ CTraReieE Bbiihin o 22 Bkraflstized In ok B kidbe ng
cometiees ey et (15 25y SO\ S i PSS (0
mmyﬁlp 31@ ﬂeglgp E\g&qs&ppg ifigst srtJorage facility fo the at tea%t ane
second storage facility.

24. A method for elactroiytically treating electrically conductive structures on
surfaces of work pieces (1), the structures bemg e!ech'icaily insulated against
each other, the method cornpnsmg. .

a} continuously corvaying the work i p;eces (1)ona ccnveymg path and
in a direction of transport thruugh at least one elsctrolysis region,
b) bringing the at least one counter electrade {4) and the woik pisces
* {1) into contact with the processing liquid in said at least one
electrolysis region, - '

Y



region and at |east another one of said contacting
el ectrodes (6, 14) on the other side of said
transport section, d) preventing the at |east two
contacting el ectrodes (8,14) of each assenbly from

t@ct t t hat
Che. ToacTRuhlTehofk el i toftaEliR e 5 Z%o atleast
-el ect r od®8 W'Q!Bdlngéﬂleﬁmde&(ﬁa 'ldbswl‘béss agdigegdo a
f | t t
are SS??&‘E‘“&E; *@ﬁi’;ﬁﬁf%%m@ Sy hihe gllesstane

t tefﬁjﬂ@ Te@dory eof shidt eeebinay t ed
fgpoﬁghle@%ﬁug@ }&ea ;’& tlhtritj ccoreg?r?ﬁﬁbjgl Zlm
.24, characteri z ORS¢ tl}&p%ﬁip@p SRReSideo
struct u.r%speshvesmmpmt eecdion teading\thioagh lsandrcma@@doly&ﬁ
char act ertafePeeled ehin@ ettt e cobizBling oicgon 6, 1 14)
first bpothsetherside ofsadiranspot beaioapnt act | ng

| ed '
:I :c r oﬁys 'S I]ibzell)g}le gﬁ{egﬁ cfaggg&?ﬁéﬁ ’%ﬁb"@ﬂ 5%?8, a&bi’frﬁapht 0
cont act asgemblifremcontaciingthe bacbsyntpliqdd, 14) . 27. The

nmet hod according to claim 26, characterized in that
t he el ectrolysis .region is chosen to be so short that

ehassdsrzed in that the spaudg beiween HHe atGédit 8o ediffadtig elettrodes
e ,% Hif act WI h one of the contacting
Jﬂ@t rodes %%H %Lea?g‘%? Wﬁsﬂﬁfgetﬁmswma@h
'lhﬂesmlleahmnlurgesare peagamwy%ctﬁﬁl 5 dFRtdeed s @&1% Bk tg
char a n that' the
Gl et Mo itk piads 7 Sandisd uah Ton e on
25 of transport through at |east one el ectrol ysi s _'
1 egi dhe methodiacedrding to clamp 4] bﬂaﬁa % t ec’ﬂiuﬁally

Ry TN M

ML, M2, M3, M4, Mo, MB) through at |east one passage
Ioc he ent ance side thereof and being
condﬁ-ﬁéj gﬁéﬁa ageor m%mﬁmﬁ@ of elaimal24 and ZWaMﬁeﬂﬁd ir

thabh wirkiefosit) ceast iR BT G ool ffingeddioll |,

el ng

ele@ﬁ @D S&? weﬁégrlhgaggécgme@mﬁ elaetectmb'smw and are then
broﬂélﬂt‘dl\%a@ﬂﬁ% @ontal:‘ﬂ !thl r%nté&a%él@éﬂp?c& ér: g\qﬁrﬁg u Ie; § 2/1 d

sai d nDduIe(M I\/[l M2, M31 M4, M, I\/B) 29 The

27. "etiednaten" agic?rgdtﬁﬁ t6 &aim'%s, %;larac?enzed T that the electrolysis

characterize
region is chosen to be so short that the e!ectrically conductive structures are in

constant electrical contact with one of the contacting electrodes (6, 14) as they
are being passed through the electrolysis region,

28, The method according to any one of claims '24 27, cﬁaractenzed in
that the work pleoes (1) are guided in a horizontal direction of transport through
at least one electrolysns region, contained in a respective one of the processing
modules (M, M1, M2, M3, M4, M5, M8), the work pieces (1) being conducted
inté the module (M, M1, M2, M3, M4, M5, M6) through at least one passage
Iocated on the entrance side thereof and being copducted 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 electﬂcaily contacted by means of at
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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 | east one counter

el ectrode (4) disposed In the processing liquid and
fromthere, via the surface of the processing |liquid,
out of said tank (12) and that the work pieces (1) are

4 f ; -

8a8rlq SehiaLyag eIt (8! 177 BS: & eegndfia pf6due oa, m1, m,
Y18} Ml M&cmspand!oh efter havmgamtéd rsafd trigduie (V) M’IZE,WE,GMZB, M4,
@a ﬁlgbl qui d. 30. The nethod according to claim 29,

araceterized in that the work pieces (1) are
repeat edly conducted via the surface of the processing
liquid into the tank (12), through the Iiquid and via
2the suThameethgdiaccordingfto Bhyg anandf dfdifys 24 e27g chakmaterived in

et earerd pigbang e G A3 sulfoo e pramesing aui

cdoRitaih8atn anaﬁk ?f:!)f, qrﬁaléax@ W@Qﬂ%%ﬁé ‘é@lefé%‘? o?r%fsm&ére

coat i ng

leclmds (4 |c3%m¢~=cﬁ9ein(th7 p&a@s&w &muid qmchf@@@ the)re "\da therarface of

R e Bol e B 120 ARG IO EEK Piski@icguore

eleemn@lty omtdutad vamaamsnﬁratwéﬁi @nemﬂamg dl¥ctrodal(6] 14) prior
uches .t he d‘l@ 33, The et hod .accor.di ng
3’%{?%/"“6'@@” dmtsﬁ ¢ lisusich angior afiar a@\ﬁsalez@edﬁald lifaig:

the conveying path is inclined to the horizontal and
that the at | east one contacting electrode (6, 14) is
Ibnt i Theoorsityod actondingrc clein 29, charaeterized, inTthat thet work pleces

FFER et oheBhBeln Bisslinds of & yoper BELEE Fio e

tank (12), through the liquid and via the surface again out of the tank (12), being
thereby turn round by deviating means (18).

31. The metheod according to ahy one of claims 24 - 30, characterized In
that an electrically non-conductive ion-permeable coating (13) is mounted
between the at least one counter electrode (4) and the work pieces (1).

32. The method according fo claim 31, characterized In that the work
pieces (1) are conducted so close alongside the non-conductive ion-permeable
coating (13) that it touches 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 aécording to any one of claims 24« 33, characterized in
that metal is deposited onto the work pieces (1).
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