12- Mar-2007 5 Description: The present invention relates to a device and to
a nethod for electrolytically treating electrically conductive structures
that are electrically insulated against 10 each other on surfaces DFMar20@y
formwork pieces in conveyorized plating Iines. For manufacturing chip cards
(smart cards), price tags or identification tags for goods, foil-Ilike
plastic is utilized, the electrically conductive structures required for the
el ectrical function desired being produced thereon. 15 Conventional methods
utilize for exanple a copper coated material fromwhich the desired netal
pattern is produced using an etching process. In order to |ower the cost of
this nethod-and to pernmt manufacture of structures finer than -.those that
may be achieved with the etching process, there is an intention to 20 produce
the netal structures using electrolytic deposition. Such a known nethod for
manuf act®¥ring antenna coils is described in U S. Patent No. 4,560, 445.
According t %%Ehﬁkn*he metal structure is produced on a polyolefin film
usi ng a met hod sequénce invol ving the followi ng nethod steps: swelling,
etching, conditioning the plastic material for subsequent adsorption of 25

catal yti cal active.metal . deposjti the catal yticglly active netal,

pri ntiynlg a lrﬁgﬁeé%%ﬂygn?lgp,{g%?esdforéagylp%gnﬁ%aﬁﬁbg@@%@gﬁ@éﬁqﬁ

cat al yti cal trgafied bléetricadypondGSiveaiiREtUres afdt afd BlcetrRaty Mavidted BRbmLt Pl ating.
Processes for netal BI ating strips include inter alia electroplating nethods.

For 30'Gmn§acieatner agPs of eWipdfarpavark pircesdn canvRyeszed pladingiibRent s have
been wused for this purpose as conveyorized plating lines, the material being
conveyed therethrough and brought into contact with the processing |iquid
duri ng tranEpomanufaeturingoehip gredse(semart cards), price tagecerddentificatibe dagoloyt i ¢ net al

roatnent, 9008 HHBERESE 1 RESCEalTelt Ay REDBBER s oig iR Tbhilsd ' ©
el ect r odes, forghe elegiricabfunetion dicsirgd ekbingtprodgceahtiietdun. count er el ectrode, or
t he coupger el ectrode only within the
Conventional methods utilize for example a copper coated material from which
the desired metal pattern is produced using an etching process. In order to
lower the cost of this method and to permit manufacture of structures finer than
those that may be achieved with the etching process, there is an intention to
20 produce the metal structures using electrolytic deposition. Such a known
method for manufacturing antenna coils is described in U.S. Patent No.
4,560,445, According to this, the metal structure is produced on a polyolefin film
using a method sequence involving the following method steps: swelling,
etching, conditioning the plastic material for subsequent adsbrption of
25 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
- 30 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 setve this purposé. For electrolytic treatment,

1



processing liquid in the processing lines. 5 DE 100 65 643 C2 describes a
device for electroplating or for electrolytically etching conductive
strip-formwork pieces in which both the contact rollers serving {oMar-2007
establishing electrical contact and the counter electrode are disposed

wi thin the bath. The problem of such arrangenents is that the contact
rollers are al | plated within the bath so that there is.a risk that
the metar 100EDSERICE SHRra et it e clesTpdes Totatne R BRTREITR o 1. For
t he pur pose eddctandel gHdifeaounttutedithder bathedeResét decrodmbhigaddthintidhi n t he

el ectrol yte bath, V\q 03/ 03“1%158 A descri bes an el ectroplating equi pnent for

r ei nf or ci ng PEPCEISNG AW 1y RPreeesHaiNes- t hat have al ready been configured to

be 15 conductive on a substrate in a reel-to-reel equipnent for strips in
whi ch an_ anode and a rotatiayg?contact roller are located in an el ectrol yte

bath. OnSi t PE&i0R 65tG3ed desras 2 Hevisa fenalaeteoplating eiier glactiobiticely i s
connected t L3 . | d t he side
turned avvayQétl“%ﬂglﬁl%;3 ?(ﬂ;&r}]}dtqog St eﬁgg@?@ﬂééﬁ.bev&ﬁg@ F E{eh @%%cgﬁ?&gglhér}ge This is
made possi bisentiyg frgsiatilishipgtelectdonitcantack @nd dhe eountar electmderrsi mil ar to t hat

of the coll r..Qf .a.direct rrent, motor. As a result. .fhe,nmetal deposited
onto the co%ﬁ cFeﬁwﬁﬁ{%ﬁ%ﬂn?'&%Brcf‘bé%logtg%magﬁngﬁQEHtSo'FIté?tetHﬁrcloﬂgacﬂormal
oper at ijpn gaﬂﬂebe apd téi!'csblfrﬁ_ditaDfJrEItekhtywﬂl_‘iie\r’tbd're1 betH ﬁtﬁtmtmeiiﬁb r{s}k&h@ﬁﬂeaﬂé@i (6_- A
maj or di sadvantage of this nmethod is that the contact rollers are subject to
heavy wear éifpﬁs'?‘?é%ﬁrl‘tp tE«p Cf’ﬁfé‘cbﬁﬁl]%@?ﬁ"aﬁ?ﬁ gensitve8per ati on of 25 netal

pl ati ng and depleting. This is the reason why very conplicated and expensive
coatings are to be used. A basic disadvantage however is that only surfaces
that are cof@ithe perpeseof aveiding eerdueina meeiakdgpdsés enasathedas wikinithe t r eat ed,

structures ' | ' e ; L rable for
pr oduci ng fgpalcexMf}%ﬁgf@ﬁ?@fﬁ%@%%ﬁ%sﬂ%%%e&eﬁﬁglte g{r%@%?ﬂ@@%g?fp%}%ﬂéﬂ't her ef ore
di scl oses areiafdarcing @i dlextropiating stracturdésethat havaalréadys beére confijured do beeat nent
of el eci%i cal Iﬁlgﬁonduc't i ve structur electrically

Tnsul at 68 agaMURBRY A SURRFTST dppaeusehedtiraett RE sy agtreld foi |
material, i anvbé eRdtdtatigedomactirsllaraiy fyetedih ah eRtelta Batha On itdsigggh a
tumed toward the substrate, the contact roller is connected to the negative pole
of a direct current source and on the side turned away therefrom, to the positive
pole of the current source. This is made possible by segmenting the contact
20  roller in a manner similar to that of the collector of a direct current motor. As a
result, the metal deposited onto the contact roller during one revolution of the
roller during normal operation can be stripped off by changing the potential
toward anodic. A major disadvantage of this method is that the contact rollers
are subject to heavy wear as a result of the permanent alternating operation of
25 metal plating and deplating. 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
30 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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processi ng equi pnent while being contacted with the processing liquid. During
transport, the material is conducted past at |east one el ectrode arrangenent,
5 each consisting of a cathodically polarized el ectrode and of an:ﬁgqg+§ Ay
pol ari zed el ectrode, the cathodically polarized el ectrode and the anodically
pol ari zed el ectrode being in turn contacted with the processing liquid. A
current source causes current to flow through the el ectrodes and the

el ectricall )élec@ﬁ&ﬁﬂy(iﬁédlﬁteétdg'éﬁsﬁ'éS% otH2® of|stplabesep eRRickllp IRatédkal ded from

each other in 10 such a manner that substantially no electric current is

al | oned to fa3§rah inewhicy th %Bi%é‘ﬂ ig penvexed @ppberMEnNNGBRtRrthMghad ect r odes. A
di sadvant age réges%reﬂg é@ﬁdﬁmgnt \Qﬁ“@ﬁélﬁ@%ﬁh&&éﬁﬁﬁ Bt é@é%rsstﬂglhﬁﬁfdabu‘f'iﬂaos' ted

can only have a r oatin ness since aS a restdlt of the“el ectrode
arr angement trapsport, tbed@@feﬁaltlé@onductedleaahm lmcbnl@mleq:tsocw aoangamertast i n

parts, dkss s conduct ed
past theécag Iﬁ‘éﬁ%gﬁ%’%gﬁ;}:?g‘ gcgﬁ%BE%Bg%gaﬁf@B%@?é’\g'ﬂ %}hoéﬁ%ar“gvi ous

feI ect Irode apoﬁmigedmlﬁdrodu ffBle d%ﬂlh?ﬁch?llyq:olﬁuz%@lieiédﬁ‘odeien@tHebaﬁocﬁcml_yat i gg devi ce
or platingt e.et surface, o anar ieces such as printed circuit
boards in whP W@ot@m%'”ctlﬂﬁ{)‘é?ﬁt%@e M‘@Vgé RSPCQWQZEQ‘@G‘%FFUP%e net al
bei ng all 0W§6uﬁc@ d?a%l@%'chrr@ﬁttloqﬂﬂvﬂ‘ﬁoﬁ h@%l@étrdaeslaﬁwdfhec‘ér@étﬂéén with the
cathode and the electrol yte._For establishing electrical cont act out si de of

the el ect r oFgR@UGWR|strugBheacthe @Bcfé@cées afedbﬁr@@y@h!ajqietaé@rrafa@cm@t@@r iMhe
rollers @r esuﬁ?é'rﬁ&hﬁ&%é@s&d%?arﬁh@%é WettiCofrint i9% |6(ﬁé‘x§‘?% ﬁéw%%kﬂ;gg rollers.

Thi s devi ce owever 1s not processi ng s rm wor | eces and
i nsul at ed 2bewtaancthertes. on:uésilﬂ@ pokarizéd emctrpdepn&ehsaivdatageeofftbe ndikod

el ect rochem L QC f,flexi Ie Stri ving one
conducti ve gé??r}? gef’ﬁ%% thgiaygr% g% gﬁ"?ﬂ%’? op Ir]aé'F 9 @983085&9 de of the
el ectrol yt ethnms@mma réslif ¢frtive @rsatrade &eraw@eﬁiaent hﬁatéltlé depositer] swpunded are
rotat ably di sposed hin the el ectroly anode rol |l ers %@e t her eby

provi ded” wi ¥ & hand Eae? isetisn. @t least in raaresdﬂrsyol\'ﬁém%wn Rg the g Rd@Skeeps t he
strips spacgt fofehibhs s esHliuRtedSHR: kh@cﬁhéaleanaﬁpaanm§1e%trsdeapart fromthe

anode. It is not possible to treat surfaces having structures that are
el ectrically insul ated agai nst each other though. 3 12-Mar-2007

As opposed to the previous electrode arrangements, U.S. Patent No. 6,309,517
describes a plating device for plating the entire surface of planar work pieces
such as printed circuit boards in which the cathode is contacted outside of the
20 electrolyte, metal being allowed to deposit as long as the material is in contact
with the cathode and the electrolyte. For establishing electrical contact outside
of the electrolyte cell, contact rollers, brushes or glides are used. The rollers are
sealed toward the electrolytic cell by means of sealing rollers. This device
however is not suited for processing strip form work pieces and insulated

25  structures.

DE 100 65 649 A1 proposes a device for the electrochemical reel-to-reel
processing of flexible strips having one conductive surface that has a cathodic
contact roller located outside of the electrolyte. Special anode rollers around

30 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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As a result, the known nmethods do not permt to electrolytically treat
surfaces with small structures that are electrically insulated agai nst each
other and that are deposited on an electrically insulated work piEBcMar3047i |
strip formin strip 5 processing or conveyorized |ines. The problem
underlying the present invention therefore is to avoid the disadvantages of
the known el ectrol ytic processing devices and nethods. Mire specifically it
is an object of the present invention to find a device and a nmethod 10 which

pernmi t contifuigyss@t,a6é 'kﬁb%h'rﬁeﬂ"lbé@%‘?ﬂ gimé BolecbffitdilGfla utaaduct | ve

structures that are electrical I nsul at al nst er on surfaces of
el ectri cal | ywithsmeklstivgtures Itha%@tf @ elegtricaly fnﬂuiaﬂed agbineteac othkeand dwsnt

it act ur | RierpPeid Brrert QRGuRatl ReRLTatlhiels BRI BRRRARASER et ur s

and enpl 5yeq3raee$smg)uponw&yoﬁie@ﬁne§1i p cards that serve for exanple to mark
and automatically identify and distribute goods in distribution stations or
as electronic identity cards, e.g. for access control. Such type electronic

conponents ari ;bl@bté?nmméflﬁmbuh@@réﬁénﬁmveﬁiléﬁ &ér@fbﬁ@ls&@eﬁvﬁlcﬁlheVery | ow cost.
Still another object of the present invention is find a nethod and a

devi ce whi cKlisReyapEagRs ‘Pftflédl‘nPWF slestiadictRipresping ﬁﬂ‘('@%s and mateeds: M@Bl s in
the printed bbﬁfébﬁ &@gan'ogbjo&t 6%@5@9&&%%&% fihQid Feiey 5 R9 ath&hBd

electric circuits ch as toys, I n autonotive engineering or In
comuni d€t i ovhicke pecmlt soni BUOUm@eptr@mireatmm of emaf) etadtiitslly chedaeivece i n

accordance Wt h ance with claim24.
Preferred e%@g}tﬁgﬁ&lﬁ%t %r%t eét{f@a\}lgﬁ%n.g‘%ggggw&ég%&% g]elrl Opﬁyﬁtgﬁﬁ%P i nate

c: aims. | th m!mtrnwlwns?dtuh@MzL mamrias@dfumnet blﬁpcﬁ@fethlefpregéritmel@ﬂdn}iéﬁﬁ) appended
clainms, the,_ ar forns the" inc ural referents

unl ess the é‘&ﬁ %Ftw épgérq%)’“%ﬁ WP'&B&@”M QE“EW#J&!H%&’B’Q/ fleatefiglys. for
exanpl e, I el Wih 8uck hifefddridiicie ¥RidtuRsafRSehpRYSE s aaco‘-ihMé?ltV‘m k

pi ece, reference to "a contacting electrode” incl udes reference to two or

more of 18ucief ebim eards iatsanie fasexampigmte mads andagtomalicalinidentbans ysi s
region” incly ﬁﬁutfe @tfo%rﬁﬁedw%tﬁbﬁtm é%énéﬁ%r & 45 ééfﬂ}{gﬁ Mlt §ér8§$ g 1!6?0' |

regi ons. Furt erence piece 1nc
access control Such type electronic components are to be manufactured on an

uitra large scale at very low cost. Still ancther object of the present invention is
to find a method and a device which may be utilized for manufacturing printed

20  circuit foils in the printed circuit technique and printed circuit foils having plain
electric circuits such as for toys, in automotive engineering cr in

communications electronics.

The present invention provides the device in accordance with claim 1 and the
25 method in accordance with claim 24. Preferred embodiments 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

30 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



segnents or panels and the |ike. The nethod and the device of the invention
serve to electrolytically treat nore 5 specifically small electrically
conductive structures that are electrically insulated against eack2-Maheo07on
surfaces of electrically insulating strip formwork pieces, nore
specifically of plastic strips (plastic foils) provided with such conductive
structures. Such type structures have dinensions of a few centineters e.g.,

of 2 - 5 cRectRlydie reWibks. FRERS réfarenke thLASKSRECOMcRRIeB Siofl%id, $aif f aces) or

on one side only.. In the first case, suited provisions for performng

el ectrol yt | segrentnenpangls and thelkemde on both sides, in the latter case, on
one side only. 15 The nethod and the device of the invention may al so be used
for through plating or nmetal plating e.g., holes in the work pieces.

i nsul ated sflihednethed and thendevigedef the investioo skerys tecaectnalytidally trestmore be

i Js s J . ) d ; h
e capacht oreoaOaN S8 eigPlait HofTuctie Sy SS M B T aRica R TREETE ° he”
i nventi on cagpinss eachbtiarast swixeesof slegiitally irkuatingstig fein wbeasitcey)e

tacting el ectrode f k piece and at |east one el ectyolysi
Cagi on. 1n fHESSRCTeaNy e Bosoren (Becicide) bR MRbud) SUGHE and t ne

work  pi ecestrabi@iréQ 8 §fe WrliBturdehRIPGiBRHsthsl dfdictl cditfn&eR &6t bhg
el ectrode is 25 prevented fromcontacting the processing |liquid. the

contacting ePd#y ode and the electrolysis region are spaced such a snal |
di stancgqapart that small electrically conductive structures that are
electrically insul ated agai nst each other and are to be processed on the
surface of The vabréqtiecasatdrybe psadeasedignboit sides (syrfdaasironon konpisideesnig.an be

electrolytically.treated. W.thin.a ocessing lin 30 sever al el ectrode
arrange rr)e/\ nlt gn Mﬂ rséc%qes SolEd p&@sng@%kﬁgeﬁ'@n%gl,é!?gtm'yn%@g%’tg%gnt §%éﬂ%ﬁ such
type procesgidig om beth stdgs e tieomer tash, ion @rﬁéi@é-onﬁh? spaci ng (di stance)

bet ween the contacting el ectrodes and the electrolysis region is to be as
smal | as possible considering the size of the insulated 5 12-Mar-2007

15 The method and the device of the invention may also be used for through
plating or metal plating e.g., holes in the work pieces. Insulated structures on
one side of the work pieces may for example be contacted with insulated
structures or e.g., semiconductor components such as capacitors or chips,
provided on the other side.

20
The device of the invention comprises at least one arrangement comprising at
least one contacting electrode for the work piece and at least one electrolysis
region. In the electrolysis region, at least one counter electrode and the work
pieces are contacted with the processing liquid. The contacting electrode is

25 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,

30 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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structures. In determ ning the spacing between the electrolysis region and

the contacting el ectrode, the spacing between the begi nning of the

electrolysis region and the site on the contacting el ectrode thatl2-Mar-2007
establishes sufficient contact with the work pieces is essential. This :
spacing is to be mnimzed. It 5 should be chosen so that even electrically |
conductive structures of for exanple 5 cmmay still be electrolytically

treated w t Istryotes.dpudatermimimgsherspacigg retweeaf tHehelectoolysis régign end the odes and |

of the electr 1S heqi ' o reliably nmetal plat ven, smal |

struct ures tcﬁﬁt%g'bg eé?%tqcar‘%'é@?e%égci'% %ﬁ%egttgﬁ bégﬁﬁ“}&q Oﬁt&‘?r??%‘?rr? 'S The smal I er
t he spaci ng rbgibwesnl thbesiteant thetdontactial efddtedeshanestabishesatflontsi s regi ons,

the small er thar?gi Ejt;_le,céence}sﬂ i,n the coatir_llg?_&ﬁt]hi ckness between_ the end areas

(as vi ewed iCH”F WHIBE WK RIFCeSHS gRReidial ) Misepading istebaamininizes. Br t he

structurgs WRbaly BBEh&SerisE e ol eledfican} RBhdIAR eStidGIdE Bt cRaiple ont act
with the contacting el ectrodes while being 15 sinultaneously in the

el ectrol ysi $ ¢agnanstilbbe gtagjrolytigefwireatad witi gnaghiesud$. t he conveying path

t hrough the device of the invention. A |layer that has the sanme thickness in
the end areas and in the central area may be achi eved when the spacings

bet ween t he Thimamangement efcthe @dotacting eleetrddes aad af ¢hes elestralykistrbgibnt he
structures can al . electrically contacted b t least.one contacting 20
el ectrode a?e{'ﬂgs &%qulagfye@ggﬁgjaée 83%%35?@&?@5&6%#33@@9 Pf“ar?h'!c his is only
possi bl ¢0i f iridifatad Hdeinst @achithareThé sivallyr thargpackig bdtweba tisPashtasidoet ween
the contacting electrodes are snall., As the object of the invention consists

in metal peiagieges anddhelectiolXainpainnse g Inalleithg diffefeness ibdhei neters as
uniformy a 7! #RA&NH t i | ectrodes
shoul d not Eggﬁ%ﬂgéﬁ%lsﬁj éavt\\/k gg?\tl netd;?ge%gi(?ﬁg%w éﬁn&ﬁ?}d@rﬁfﬁﬁ?gﬁadvam ageous
enbodi ment &@nspetksandths eantul ateas ofiteastructuees whishavay hg duede thetst, one of
t hem bei ng di ' okl . ' LRa.t hrough an
cl'ect rol yai 08 SitvEhelt fie i oufics ML BB g B BBeb SR B ¢ nspor
sect i on151 nsimultanebashdhites eldchelysidvegicader onlya deteyminedi distancesbieiher ol yti c

treatnent as nentioned, . the transport ction,l eadin t hrou t he
ool Sopuing pEl it TR etor G inyRBion oh iy A iAsiBe 5ATE,  shor
that the el eGékriesalihYhe endupéay and lif thelcehaal avea rhay BEJshR{BYH viepchei cal

contact with one of the contacting el ectrodes. .
spacings between the contacting electrodes in the device are so small that the

structures can always be electrically contacted by at least one contacting

20 electrode as the work pieces are conducted through the line. This is only
possible if the structures are relatively large or if the spacings between the
contacting electrodes are small. As the object of the invention consists in metal
plating structures having dimensions of but a few céntimeters as uniformly as
practicable, the spacing between the contacting electrodes should not exceed a

25- few centimeters either.

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

contact with one of the contacting electrodes.
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6 12-Mar-2007 In principle, a plurality of enbodinents for inplenenting the
principles nentioned herein above is conceivable. A particularly preferred
first enbodinment consists in providing at | east one processi ng nothiMar-2007
containing the 5 processing liquid and the at |east one counter el ectrode,

t he work pieces being conducted therethrough in a horizontal direction of
transport without direction change. In this case, the work pieces may be
conducted either in a horizontal or in a vertical orientation, an inclined

orientation bei.ng al so possihbl e. rocessi ng nodul es each conprise at
| east one pHSRH p'@natprll‘é'?ﬁWtqu@“@Bngr Weﬁ‘ﬁét'@%%@@“ﬂﬂ'e?he exit side

ther eof 1 of nidiioned hePSinabv & BINCBHbNE A PEABEBAY Blof@Rddlhernd 1o exit said

nodul e. In this enbodi nent, the contactin es are disposed on the

passages. Tﬁ@‘b@ﬁéﬁ@mf(ﬁWﬂﬁgS rne@rpawgaatéeasimea@rocewmg\mqwﬁe@ﬁam@gﬁheu| es.

Thi s enbgdi gpd(ye e

el ect rod%)s S? ﬁp %\/tg?‘égst?ogé %érgnt%%? fqde Eﬁ%‘gféﬁ?@%&%ﬁn@ of even
very snal | sOmduIItem ﬁ]ﬁreﬁevml'aln a;hohzmgtaieirmcbonsﬁtragsporbwuhem dimegtibe di sposed
In series. ano seco | ment _there i, S _proy, a east, one tank
cont ai ni ng ﬁ ﬁ%@@gﬁ" tﬁ?d}ﬂﬁn‘g péﬁ?ﬁstrﬂ%y B? CPBQ%‘E"QBH?&"‘%W@ é?”%ﬂ WY ode. The
conveyi ng 2fh @&éhlcehot%htet‘bﬁ bt mcudedmmmr@e;ﬁ@@ch@é@énmé% through the
surface of the a\wdmtotheta , Wthin the liquid to the counter

el ect r odes Bfﬂfeﬁ?'a pediies eagh COMPHES EAIRRAST ARG RARSAdROR Hie aRtEANge R | qui d.
I'n thisi{gasgpg bh@ 228585 bhHe et @rabrtﬁ&%omrq é%ﬁg idcked tb BRRA L € proxim ty)

to the surface of the processing lig out contacting the latter. The
cl oser to tp®ceasingcaodietand tbueqmsaldtmedlzls h‘bﬂﬂi%l@mbngmmr‘écﬁmmﬁ@lng t he

count I d

count er ef <BREAFSE: Ao RhoRATEH s phibaBeE i SRR R W R °°,
better the tm_cl_tﬁelmod:?sxsyng moalues. §hsCEmitmdlmlea?bélyth1@Q&$$eveea yeiadrpact
structures. anks to | s,arrangenent., Cco el ec may nore
speci fi cal | §TBRAIYNERTR ftetg ﬁ‘P‘i"‘E‘P?FSg'agEé’fﬁ'P%ﬁ{éﬁﬁP JegioD t}gaﬁ)ﬁ of the 1§ quid
at 30 t{®sepmickssinglof eheh RehNemapBretuRS, Balérd é@M?f@%SprbB@stace of the
liquid. Inasnuch, the cgnsideratigons made herein above apply. |In placing

squeezi ng eduiesgnay bgidisngsedds sefes subst ant i al | y upward oriented conveyi ng
pat h above the

In another, second embodiment there is provided at least one tank containing
the processing liquid and the at least one counter electrode. The conveying

20 path on which the work pieces are conducted passes through the surface of the
liquid into the tank, within the liquid to the counter electrodes and from there
exits the tank through the surface of the liquid. In this case, the contacting
electrode is disposed (in immediate proximity) to the surface of the processing
liquid without contacting the latter. The closer to the surface of the liquid the

25  contacting electrodes and the counter electrodes are disposed in this case (the
contacting electrodes outside of the liquid and the counter electrodes within the
liquid), the better the possibility to also electrolytically process very small
structures. Thanks to this arrangement, contacting electrodes may more
specifically be disposed in immediate proximity to the surface of the liquid at

30 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



liquid surface level not far froma direction change into the horizontal,
entrained .7 12-Mar-2007 processing liquid may be stripped off by neans of
the rollers or the air knives and returned to the tank. However, t h&Mar-2007
contacting el ectrodes nust be spaced a m ni num di stance apart 5 fromthe
surface of the liquid in order to prevent said el ectrodes from being brought
into contact with the liquid. To achieve as intensive an electrolytic

treat nent asprecessibgldiguidmaay dbeedyipey ofpby mdanstdiitte mitbodomibetaintyivent er t he

tank t hrough f e liquid, 10 traverse the liquid, exit the
t ank throughaécﬂge@wrefdztégh%?'{ig passi ng through deviating neans such as

deviating rollers or cylinders several tines. The m ninmum size of the

i nsul ated structures to be processed is re specifically determ ned by the
i ni num spacli'lﬂﬂei’?lra?h‘? go:gtgcﬁrég ﬁlgﬁﬁ'%&%%mlyg{) %éﬂa&‘éa mi'é'rrwﬁfﬂéf&%m%ga!@'gct rode
and the @unfémh thé 80Hhedef thERyu M GRiBY EPFelBs: S eReFolss AbnPbdiAgon the
spatial dinmensions of the contacting electrodes as well as on the distance

separ ating tlreugbhinizeemtgelwil thediiéd.f rom the el ectrolysis region. It is

t heref ore advant ageous to configure the contacting electrodes as rollers or
as a plurality of reels that are arranged in a closely spaced apart 20

rel at i onshi ploachisvevasintenbiveran ¢lectsolylic tremthrenh as ippgsibley éveycanvmlyingdi anet er so

that the spaging,between.the | ongitudi nal es of the rollgrs or.pf the reel
el ectrodes W h?‘?ﬂﬂsé ‘#"BFE}%’P@V%BBEF@ em%ﬁ@ucgﬁé%ﬁ“ffﬂc%g{p@rlﬂﬂu 1.
Thanks t1Q t heaversartiachqud f engberahk thiadgitihe suifage RehileGaisengthrcRighct rol yti c
treatnent of structures havi nl% dj nensi ons on the order of 2 cmor even |ess

may be 25 aciRviRing MeRBS sUER RgHeYRting ARllers g eiRdRseMaraldRS ng bet ween t he
el ectrodes by using for exanple round contacting el ectrodes that are as

smal | as possible is often marred by the resulting nmechanical instability of
t he cont act i Hip @lirgwunedige of tbe msglat@%aﬁfwtuwltmbevmeﬂe@edds imEreont act i ng

e ey e il 6 R LA B8 o3R38 S GomEB o Y,
fit agaitbst thbeootartiagtalenireelecarid theemunteneteciodbi The migimurhepaciagd at need
even pressi n&p}erzlt @ig)eirgﬂé lox ﬂt'lg ggét?a? dimensions of the contacting electrodes as well

as on the distance separating the contacting electrodes from the electrolysis

region. It is therefore advantageous to configure the contacting electrodes as

rollers or as a plurality of reels that are arranged in a closely spaced apart

20 relationship on an axis, the rollers or reels having a very small diameter so that

the spacing between the longitudinal axes of the rollers or of the reel electrodes

and the electrolysis region may be chosen to be very small. Thanks to the

compact arrangement that can thus be achieved, electrolytic treatment of

structures having dimensions on the order of 2 cm or even less may be

25 achieved.

The attempt of reducing the minimum spacing between the electrodes by using
for example round contacting electrodes that are as small as possible is often
marred by the resulting mechanical instability of the contacting electrodes, more

30 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.



s 12-Mar-2007 Instead of rollers and reels, brushes or electrically
conductive, sponge-like devices that w pe the surface of the work pieces can
be used as contacting electrodes. 5 The contacting el ectrodes arelbMarg8t7 by
gravity and/or by the application of a spring force onto the surface of the
wor k pi ece. Wien adjusting the spacing between the contacting el ectrode and
the surface of the liquid in the second enbodi nent, the contacting el ectrode
i s not all owadteatidoftrollérs dndonegls;, biushes ooeisttricaiy thndingtiver speweHikg sol uti on.

I f the contagt.i I e 1sefar c.exanple used as, a cathode |n.an
el ectrol yti cg%{% ﬁgg%dﬁoﬁ'\eoéﬁﬁfaﬁg(%g@ %f@eﬁ%ﬁ‘lf’%p? nggagccppt?&ggg nust be
protect ed agsiecisddesrdesired netallization. It has however been found out

that the spacing between the contacting electrodes and the surface of the
processing liquid cannot be kept 15 constant in practice. As a result,

di fficul g esThayomabify BRRfodds Hid hradsédiby Igga\";\}g?%jn@?ar bmﬁé%g ftdtRiniias i n the

spacing are due to changes in the surface the processing liquid in
t he processisRjingdrrce erbdhe sHraes oblderprkpignsd for exanple by air being
blown into said tank. Further, the liquid surface |level may be |owered by
evaporation or by processing liquid being dragged out of the tank 20 by the
wor k pi eces \WWhenadiubstingribeghacihg betwessthienmpntaaiingkledroderandothbesurfaemd, t he

liquid surfa | evel,.can al sq j ncrease n dr ed pu r.repl eni shed
processi ng ﬂﬁﬁﬂ?ﬁq?@!P %Fﬁgﬂui%“Pﬂ@"?ﬁﬁﬂﬁef@négﬁﬁ%ﬁ&%hpg?ﬁ?@ﬁﬁﬁg%ﬁgnl it has
been fouod adhRbraaghtintd Gontastwith the frocessity s6iotiom Pthetdoptsdiingace of the

| i qui d between the contacting electrode and the processing liquid a

. . d
partition meEBEFOdMETORPrIMBICUREA % ChieeRdn ab clreliolytic mestal darRARPNbuL
protects thergeedaghé ESn@bﬁﬁgﬁ(éfé@ﬁo.cﬁé&ﬁ?u@?bé‘g[(?‘l@étbg%g@fﬁft DRdedifeRcessi ng

he wor owed to

liquid. In order for t pi eces to be e conducted into and

out of the pneledizstion. It hgaihawever kegraiound iovihthat treepaning belwesnitbe 30 passage

openi ngs su I [ r ' . ted, Such
a partiti on%ﬁcetﬁlg%%t}%”re%%n%@ es(El SEQ%QW% ég?%&éiﬁi%@é{ c?ﬁa%ctgé]@%b er plate
I N whi ch5sudiongt=sitdi plaxticb ey afresult diffidlities may iariek whenvedjestingrthispl at es may be
provi ded, said two_cover Pl tat es, Qei ng ¢l osel a/ sPaced t oqe;[ her r?o

spacing. These variations in the spacing are due to changesin the surface level

of the processing liquid in the processing tank, said changes being caused for

example by air being blown into said tank. Further, the liquid surface level may

be lowered by evaporation or by processing liquid being dragged out of the tank

20 by the work pieces conveyed through the processing liquid. On the other hand,
the liquid surface level can also increase when dragged out or replenished

processing liquid is returned to the tank.

To circumvent this problem, it has been found advantageous to insert in the

25 region of the surface of the liquid between the contacting electrede 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

30 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. Altematively, two cover
plates may be provided, said two cover plates being closely spaced together so

as to form the slot.



as to formthe slot. 9 12-Mar-2007 The el ectrode arrangenents of the

I nvention may further conprise sealing nenbers such as sealing walls with
sealing |ips and/or scrapers for retaining the liquid in the procEBs¥ang007
tank. Squeezing rollers may further be present, said 5 rollers retaining the
liquid, for exanple when the foil is being renoved fromthe liquid, while
reliably guiding the work pieces. Such type sealing nenbers nay be provided
both at the passages provided in the processing nodules in the first

enbodi nment | ' ' Tt . second
enbodi nment . G@a‘% %@ggg?!:éﬁgﬂaﬂggﬁgﬂgéeﬁ}é@& o‘%ﬁébgmﬁggﬁﬁgﬁg@@ﬁ%%&%@@ossi bl e the
10 |iqui d wimainbersheuah as sealingswalls wijih sealir ligsaandior scrapémifagretaigingd i s

al | owed, as ks &S ' , et in toych wt he cont actin

el ect r odes. t%%\‘/'glrjgjl’nsu‘%ﬁ%c(sé%gt@zt?wg %quéw " ﬁ%@l m%lfﬁlur ef@?sofe?éﬂ}' %ﬂq%o be

st acked @ne rolfersaptadiing hiee Bqdie) for erainpRf wh&g tha il iebbing sembved frongtheot at i on.
event the processing liquid from

15 1f it is pot i bl.e t | i abl )
getti n;g Nt dﬁatcbﬁ@?ﬁehﬁeﬁemgp@i%\éf&ﬂm@c@ SUChdWReSeqing cBRBPHE TAYui d t hat
has exited theprofldeelBdthe e poHa88s PRVIEERTRE driGe<shiY MBkLIRE iPtHetirsodes may

be renoved by providing continuous or intermttent washing or spraying. In
order to ef famabedifent of thesavemionmnstivdbe mgriitiogunembers eftiee seernttt i ng

el ectrodes, ' . ' t .S, for

el ooty odes oM PR SBe rlind Boh 1AM S ltoReBl BRSubBe by 107 o
at nost 18nd liguief witksiblthie aleciintysis EgiornRmthat hbgemainitte liquie isallowed, ae faront act i ng
el ectrodes qui ckl rains off so, that efficient renoval _of the processing
liquid is e°r_68€“£ o0 ORf It Wit e copBreiog ieﬁf‘tf_fﬁof’_aﬁri PUESUNas exited
the. el ectr @queksingeellareYsedingabRérsPmayediBy Bd stitkal lone®inStop W tHokeF 25
knives for exanple. If the contacting el ectrodes are configured to be

rol lers, th&oiBpktheydpesally\pesl duringyotatient r eat ed on one side only, can be
electrically contacted by nmeans of a contacting roller and of a confronting
current-less roller (supporting roller). 30 Wien a conductive pattern is to
"be prodidged lohisomtpossiids o nefiably pnevantitg pracessiag diqdidgrarn dediingriotoi ded on

Chyor e SRR SR (B alflopeR BEBLAMRE M AL SHbS v
electrolysis region and reached the contacting electrodes may be removed by
providing continuous or intermittent washing or spraying. In order to efficiently
rinse the processing liquid off the contacting electrodes, the work pieces may be

20 transported in a plane that is for example inclined to the horizontal at an angle
of at least 5°, of about 70° at most and preferably at about 15°. Rinse liquid
delivered to the contacting electrodes quickly drains off so that efficient removal
of the processing liquid is made possible. Aiternatively, processing liquid that
has exited the.electrolysis regions can also be removed by air jets, using air

25 knives for example.

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 rofler and of a confronting current-less roller (supporting roller).

30 When a conductive pattern is to be produced on both sides, the contacting
rollers are to be provided on either side of the werk pieces.

it is advantageous to configure the contacting electrodes and the counter
electrodes to be elongate and to arrange them in such a manner that they

10



el ectrodes to be elongate and to arrange themin such a manner thatthey 10
12- Mar-2007 extend over the entire useful width of the work pieces. For this
purpose, they may nore specifically be disposed substantially paral}-ari280% he
conveying path. In the case of the second enbodi ment, the deviating rollers
may al so be utilized 5 for establishing an electrical contact. Roll er-shaped
contacting electrodes may preferably be nanufactured froman elastic

conductive nmeitehd@ver Hy énﬁ]%li%%fuﬁwuﬂtﬁ%‘ﬂﬂm ?«oirl@p“b&éé\ai&rth@ plehosd)itigdy current
onto the surface of the ces on the one hand and to reduce the 10

spaci ng bet wEE&Y P Wféf@ﬂ‘yﬁ’& ?%PF’O?H‘P?‘%H@“M paralipldethe cpBYRYIRG BRGNS on the
ot her, since the contact faces between the el ectrodes and the surface of the
work pieces that determ ne these spacings are not narrow el ongate areas as

this is the tdthe crasewfthgpacens] papadimant thacesiating rollers saay alpe dsiuilieed| ast i ¢

contacti ng ”%tr%[s{aﬁlépﬁnbead@bg{ ﬂtcgf Atk G conposite materials, nore specifically

15 conposite materi a roman elastic plastic material having a | arge
anount of electrically conductive fillers. They consist of elastoners as a
bi nder such r3 outchou e, or_ot her. el StIC E StICS that nar e

el ect rochem ©3 ﬁ?ry&aﬁegb@@ %ﬂ%‘igo‘?le%n deSdpey pEeg@raF Yol frdured TR anthe

bi nders al soelagti¢ boted e usiteviel. THROBENGS beé!bWtb'trdB@ferfaJ\bér%mgHe as they
are being used in the 20 electronlcs mapuf act uri ng sect or e electrically

conduct i ve feYret qnio thepurdars of the wark pigses watthe caphangranthtorgdusatiteur i ng.
The et alg bl giditg GERRAS he dobtddi ;({b’?ﬁcﬁbg%ﬂd O Bielciol Bisreghfiistdh e al so

cal l ed inclusion conponents, prefe consist o or m of
powders, fi bether, armjﬂh@scorttwufamlsetwgphm@e lectrbdé®and the sutdane ofdhber forms.

The anmount t nount s up
fo 90 o by wipbiothe b Setarfe iste sPRbbS AR PLERbW e Bteas 01 the
met al pl ast |‘ams:|erm@sasev\dteo@as<ﬂmrabdt Wide a&éas:tnstead:msue ghattic i ncr eases
These two val u s are ag% te to tma ?E i catj on éaSQ concertn Al'l of the
30 el ect r och@H %‘étfrlgymé‘ A arreigipiastt fampeste giatenals durre TRFINFa¥nduct i ve
are suitggdl ERhpbat@atiiiis fRsrmedffidrh ah eldaticrgtadticl mblepabhavifg Baargexanmpl e
titani um ni obi um pl ati num gold, silver, special steel and electrocoal.
Pl at i num pl a@reauntefiglegtrically conductive fillers. They consist of elastomers as a binder

such as caoutchouc, silicone or other elastic plastics that are electrochemically

stable and of an electrically conductive filler. The binders also include

conductive adhesives that will not fully cure as they are being used in the

20 electronics manufacturing sector. The electrically conductive filler is admixed to
such type materials during manufacturing. The metal plastic composite is thus

obtained.

The fillers, which are also called inclusion components, preferably consist of

25 metal in the form of powders, fibers, needles, cylinders, spheres, flakes, felt and
other forms. The amount of filler relative to the entire contacting material
amounts up to 80 % 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

30 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.

11



pl ated or gold plated particles, such as spheres nade fromtitanium copper,
al um num or gl ass, nmay be used for exanple. 11 12-Mar-2007 As the distance
bet ween the counter el ectrodes and the conveying path for the wor k1pMaedd07 s
adjusted to be as small as possible in order to achieve uniform electrolytic
treatnment, a netal layer of uniformthickness for exanple, even at 5 high
cathodic current density, there is a risk of an electrical short being
created between the work piece and the counter electrode in the event that

t hese are nt o undesired contact. In order to rellaqﬁéagv0|d this

ri sk, the cohg'tﬁg‘?d'sﬁ@& berween g cauntsr slertiedesmath thacanyieyimg prene

el ectrical l YWﬁﬂO[IJI@@QQ!&édM&ed%%é &srhallas BS EE'nH%rd&)térathé%turhf'érrﬁr ef er ably
soft and perneable to Ii The 10 spaci hg between the counter el ectrodes

and t he vvor keb*ptase@’ﬂ%r@afrnaat Bemetdl lavar Q@wlfpﬁﬂtfhlaanﬂifefOCﬁﬁﬁmfe &veket odes with

th | at

that the Soal Eaatiodid oBREnact); 1neff'a hilCofdl RERRAMNCE Bplichedibd 12 77

t he event t hhetween tbpamrhgald:mmmetdwntmwfemodelmd’mev.kmitharkihtehearmnveyl ng
th i dj ust b . t I trod

Npe over t it RioadBerEEeamaet b boBer el B Rk Y BPumet r odes.

the coati ngsieeodes mrlmobmvmzdemand |d@epdmmblél%!§ciréaﬂmﬁarpéoﬁdmetnwrk pi ece
and of the resPectlve Be counter el ectrodes. For this purpose, the

coatings 20 ngr(@ndagu %‘P% aygBdhet is aretprably spitiand Regreabe e figWdpyNg he
count er £ eckFRAes et the Eintadsctdles BRIWRS ol BRES mAPtHURIgker on the

side of the cell walls that 1is turned away fromthe electrolysis region and
t hus pr ot r ud@iniezaddnithat ihgcounterdieciiogien sl the drmulaing ¢natibgtase bse of the

cell walls. géa#tﬂe%ﬁﬂ‘gﬁ?%Bf ﬁ{eﬂ%&?@p:@%ﬁ%&ﬁ%@ ﬂﬁa Jx%agfépg Cq%-'i &Efo%hkmﬂl Gpkhe

el ectrolysis region in urther be
provi ded wi t $urfadelsef the noels pietg. nodul e, sai d chanbers bei ng dlsposed directly
before or behind the electrolysis region as viewed in the direction of
transport. As a result, further partition walls are provided within the

processi1Tg Wb%veﬁﬂﬂlﬂt%ﬁé bﬁa@rﬁt_?ﬁéﬁﬁdelhghéeoﬁﬁt@r eleetbles wAt $he eam@yig om t he
| ock chanbers. Accordlqé , ock chanbers are defined by the partition
wal I's and byPathds agiustaghid e s smaflitaatdhe saatirgson theecounter electrodes wipe

over the work pieces as they are being conducted past the electrodes, the
coatings can preferably be wedged between the surfaces of the work piece and
of the respective one of the counter electrodes. For this purpose, the coatings

20 may project more specifically beyond the gaps formed by the counter electrodes
and the surfaces of the work pieces, be thicker on the side of the cell walls that
is turned away from the electrolysis region and thus protrude beyond the gap
width and hold tight on the outer sides of the cell walls. |

25 In order to prevent processing liquid from exiting the electrolysis region in the
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

30 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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| ock chanbers may be seal ed agai nst the outside by neans of the sealing walls
havi ng sealing |ips described herein above. 12 12-Mar-2007 1In order to
prevent particularly thin work pieces fromwarping, the counter el E=MarggRs
may for exanple be rotatably carried with their surface rotating at the sane
speed as the contacting rollers. The counter el ectrodes and the contacting
el ectrodes may for exanple be notor driven with the work pieces 5 being

roll ed on the cdediepnregenttpaxticulary thih swrls pieees &snmcwanpiyg, e coubters. The

e or eLbERSEe T SN H Bl o Bin M s e g R teny he
con?i ned. f I {madepiemapn}wem?tadﬁrﬁg afliieﬁ? Ttmlia @ht%lm%amrbshan?eﬁ ?t t he
surface o e, Wqr igces, fresh electrolyte cont.j nuous e fed from
the 10 int erqwggwgaeq%ﬁmﬁfe&m@@%?wle%ﬁé?%tpgaé\{erbwhﬁ WareREFSR}es made of
expanded 5 Meeihg adlledirefher drtfdies | Bb thatak&palkd sBRESAPEShVEintlibnblerd) T

cat hodi c curren densities without burns occurri ng during electrolytic

deposi ti on. qaunteielesiEfesgnay pecongpyieddn diffesentgss They may be farmedast i ng

el ectrode i i i nodi cal | y
(anode) . BothPoRefey an sxgended et YeHadt hoklbr EUALPLIEBALS fisg danoc o2

el ect r odes. d(Ruobided.|loaddershoqatesentrdeptetibn ofacties shemibal sdbstascdsudtitee net al

about which,_ i second . enbadi t of the invention th rk.pieces are
bei ng wound sgﬁ@ac%&i}%eovor B@ﬁgﬁoff%%ﬁ e%?}ytpdpa%ﬁgfﬁm”é’uﬁy l{f‘s‘%&\%)qu anodes
conpri sd0a heldrionobpaoentap elattrodehThércfirecessitardsledtendad Mile beeppiieied and out
of which the Iiﬂui d ré?%r%thﬁ{‘] be forced under pressure through openings in

the anode sHBfR! arfRr $ makes iRpseiieto werkiat digh pathpdiscasranhy t hus

cont i nuous| itk MitHoeRblihs Sateptingduitd Biebirasit & ng liquid. The.

di mensions of the anodes are preferably the same as those of the work
pi eces. 25 |If the device in accordance with the invention is utilized for

oo Sy 4 o ARSI 101 bep et IBORLIR ckBBILTST 200,

or i ent ed5sulrstiodi¢ally|polarizedrand the dcduatersidctmidecaendidally dampadd)i Bothar | y

advant ageousso?urmé) g'n |nn§dlut§lg %n\é\@{ag may be used as counter electrodes. Round flood
anodes or anode rollers made of insoluble metal about which, in the second
embodiment of the invention, the werk pieces are being wound and thereby
turned round may for example be used. Flood anodes comprise a hollow space

20 into which processing liquid may be pumped and out of which the liquid may
then be forced under pressure through openings in the anode shell. The to be
treated surfaces of the work pieces may thus continucusly be efficiently
supplied with fresh processing liquid. The dimensions of the anodes are
preferably the same as those of the work pieces.

25
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
norrnal to the work pieces. In a particularly advantageous embodiment, the work

30 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 io seal the module against leakage of liquid, it

13



30 pieces may be conducted past a non-conductive, preferably soft, liquid and
I on- perneabl e coating provided on the anode without an electrical short
being created. This arrangenent is provided in the processing nodi?-&&r-2007
menti oned herein above that may be equipped, in addition to the anodes, with
el ectrolyte feed and discharge lines. In order to seal the nodul e agai nst

| eakage of liquid, it 13 12-Mar-2007 is provided with walls on all sides,

said wal I s bgjprevided wittawalle opraMdidiad smdtwalmg@ﬁ;r%@mm%rom@i /Riabl y
slots, for the vvork'gleﬁes These wal rovid

slots_are di sposed on
t he entranceP&RAHBHO gxiRreisraRly siots, H‘@r theaverk Pigres. AhAse W@HQPF%N'QQSﬁpH se
the afor enenwltﬁms%@éldlgaﬁsaa@a%é en-trr?rﬁt(::)% sﬁ{;] bﬂqh%eszﬁ%?éftﬁé%@dme gr@at er

anounts of el ectrolﬁ/we from escafpl n e ce thus prevent netal to
deposit on t Rédifanabtcempdse the @ ngﬂ@@l@@ﬁsaeamh@m@emrs@hereﬁ@lm may for

exanpl e pi eces

Wi t hout dost ﬁgéyl %%’s}[’ﬁﬁlebént%ég'ﬁeﬁ gﬂ'loalﬂgs Jnd éctl‘(nﬁé J%r["l‘? %acz?ﬁ‘ ﬁénﬁlogn \g)é’eg t he

modul e. | f pand ittows ardvyentm%alttm depbsit b3 thaer eathodnbe:optambags@nemtbeﬂeé astic 10
sealing lips be ¢ ned th sealin rpller of all of the
rollers rrusts%%nge"p"@"g?rg gxea‘gg% ge‘?lwgd’f’%l W%S%%mqe 6’%‘@@5 ng of
the small cevatmwvv@rklpiéwsaw%mtdeg%yi §$hérheTIHé*ﬁ®Jilb .@fhd@fbré{ﬂeﬁtéa%m bet ween
30 and 45 mmand less. The lower |imt forthe dianmeter is dictated by the

mechani cal sBXBNY the Maskyg- r'fe@?'*‘@#lﬁﬂﬁésﬁwi“@@“ﬁ@i’ﬁh@ be prarsgsegdhasiastife wor k
15 Bi ecofy | BeAAlos el ol Ahtingd At Uealind iEhS A UmeRACh st ruct i on

with m ninal cl ngs et ween t counter el ectrodes an he contacting
el ectrodes, tdﬂers owist hetkentae baell csmssibielint drdectmuprranit poeessingosthean be

acconmodat ed | r Th d icein
ccor dance v TR RECRTEIGb U SpRAPERTRT ProRL bt Bhich PGS beleeR 3
]E)roc?asm ng | ang¢g5aanpand lesg. 'éla@tbv%r hhﬂ’a’?@tthmd:afnetaﬁs@nﬁatedaaysmeond Storage
acility e.g. tora st t he, wor ce

processi ng Z@GICﬁﬁB§ag?t@gW%f 'i‘f'tqf‘ﬁ fgdﬁﬁ,r&ggs @SWeRfPﬁgecﬁ%ﬂ%B?fstHPdYor onveyi ng
the wor kigi egggest hrough the processing line fromthe at |east one first
storage facility to the at |east one second storage facility. Additionally,
means for guiding sensitive work .

In order to reliably provide a particularly compact construction with minimal
spacings between the counter electrodes and the contacting electrodes, the
contacting electrodes and the counter electrodes can be accommodated as

20 compact units on common carrier frames.

The device in accordance with the invention is preferably a component part of
strip processing lines comprising each at least one first and one second storage
facility e.g., storage drums, for storing the work pieces. Such type processing

25 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

30 provided. For this purpose, sensors may be provided along the conveying path,
said sensors continuously registering the position of the outer edge of the work
pieces and modifying the means for conveying and/or guiding the foil upon
detection of nonpermissible deviations.
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pi eces so that they keep a precise straight course, for exanple |ateral guide
rollers and neans for nodifying the position of the conveying reels, be
30 provided. For this purpose, sensors may be provided al ong the é%ﬁ@@?ﬁwa
path, said sensors continuously registering the position of the outer edge
of the work pieces and nodifying the nmeans for conveying and/or guiding the
foil upon detection of nonperm ssible deviations. 14 12-Mar-2007 The device

i s nore specThédevicg lsmmcbredsp‘e@fﬂcdkﬁpQﬁteHlfBngms?ﬁng)mdélldh T Worlki (BE®RSs ihn strip
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pol yol efi n angP J?rrf‘ﬁé'c &S Vet %)Jé%' Yheflgmayr examels eprsist of POIYESHT Bt hyl ene
and polyvin d)ly@f@hﬁrarﬂjeof(tﬁé/@bnvé'th.%sftﬁéﬂe%f r]‘ﬁd{rer@é%lfﬂlaw 8f ;%Weﬂ)l'eﬁlé%ﬁses

rangi ng for exag&l:lﬁ rom 15 to 200 pm oils for exanplée may have a

t hi ckness of PeIVinylchiotide (7 Ve pdirdiolly may haY@ Ob\@pntmqmﬁsa%%@ngmoaew ce as
clai med nay eshfds@l 9 P a%pl'? | ped
structures o%%rﬁg%tlc f0|tl% n%qg"rﬁl g)IVd fgﬁ?ﬁ; té;(%e con age%ms' 3%%ufg§ are 10
used as ant e’ttm%@ kmadegesdingidn thedpplicatiommaset | ess data transmi ssion on a
data carrier (Smart Cards). Carriers conprising such type antennas nmay for

exanple carry an integrated circuit that is electrically wired with the

antenna so tTas deenberatsrc'tlammd sy racreespatifidaliybé Dl fennainaffiafidicdio t he
integrated circuit the‘y @%@Stored for exanple or the data received by
spigs

means of t hesfaffﬂegrﬁalcgw@s of JBferal HChRG railkbEaredgiaiciures gl
processi{ PeEdH 4§ ahfrmRRMRAL archRilised %r%ﬁﬁ@cﬂ@% da@kidHEnfi®io S ¥AHGal Nt O

consideration other data already stored, the thus obtained data being in turn
st ored and/ orarder (repgdcangs). H@araﬁntsmn@pnsme@ecmtapa anfgrings mayfarieeample

transmtted v, | nna so that
tho.dat & om oG4 HSoREE Uit PR s BbAEA Kifd Rl (hESFHraRaThE"ED T
antenna on tdélectlistpuisesagenarated iBibd ahtgpeacsé sectiortheistegrayed onrcwlmlnm'be be

eadabl e pri B8RS aPS T ATRE A o R 2JEo Rl By bR GRIL08 8 son
rel at ed dgnt apr@aéggeﬁj 85 ancé]eaﬁcglsi rfadsses and 25 identity cards for access
control or as identification rreans for autonotive vehicles.
Signal processing permits to convert the data supplied, taking for example into
consideration other data already stored, the thus obtained data being in tum
stored and/or delivered to the antenna. These data, which are then transmitted
20 bythe antenna, can be received in a receiving antenna so that the data emitted
may for example be compared to the data received by the antenna on the data |
carriers. Such type data carriers may for example be utilized in goods logistics
and in retail trade e.g., as contactless readable 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 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

30 such as for toys or wrist watches, in automotive engineering or in
communications electronics. These materials may further be utilized for active
and passive e[ectromagnetic screening of apparatus or as screening grid

materials for buildings as well as on textiles for clothing.
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Further application fields of the foils provided with the electrically

I nsulated netal structures are for exanple the manufacturing of sinple
electric circuits 30 such as for toys or wist watches, in autondpggépzm”
engi neering or in conmunications electronics. These materials may further be
utilized for active and passive el ectromagnetic screening of apparatus or as
screening grid materials for buildings as well as on textiles for clothing.
15 12- Mar - 200€ daTheadira caabeireade fram foits smatead polyester failss poljoladn fuilsy est er

foils, polyalefin foils.or l yvipyl chloride foils,. o i ch .the
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accor di ng t BUiRRsestha, ﬁrpéo‘ﬁ‘é‘?‘{ @&'ﬁ@eﬁ@ bRt giHatwes e ManUiRGIUreHHEINGr i nt ed
panel s, &nt ghddishee bR ERidedS 066HAMNY t6 A SFRANY ﬁ&térﬁsy pRsduRedeh&eon e

respective data carriers. The integrated circuits may then be deposited onto
the foil segndlinle panted peneigtiplo discreletfoll segmpeatstedrasiprydingriadis sided t he

| ntegrat ed 13«{ :%'ébbﬁﬁ\?‘eo&éﬂatc%‘i‘rieré tﬁ’é‘ﬁuirt]%aférdo&rgﬁﬁs i H%esd’%gsgé%hioy be

utilized or "this purpose. The grated crr S can eposited not
only in thetHeofoihsegmants Bng thémetdi strudotesyaectnieelly pormdctetitotheh a carri er,

but may al sg,be deposi t. ont carrier such as a TAB carrier d pl aced
onto the 1 oMSetb Sl Tondipd: AaBRIRE Hrocas dndluire pbedfidlte Al5ef act od.
the foi{0 sefyrenis prapods THY inkgested cirtlits ddiehd Hapssird wRloahCArthé &rm srai d

segnent being further lamnated 15 with another foil so as to forma card

with the anf&Aithsbnag npbyelpanpddad Wilbracaipesibut 28y §iso basleppaitad i cal | y
isolating s ' Bﬁ%% a in the

foll ow ng rrgwr?gér ?é§%r$ggﬁ%§i rr%tcgﬁflfeg:aﬁa |C€Qﬁ1§0§?@e élf ?8#5%??1 strip form and
has for examigwated eirduitidrasskeansglgtingaliyrapmizmed, the fpil segmentdaitbte of 20 cm 40
cmor 60 c ' | - r d i | 1. 'S wound.
A e, trScRr Rl M W 0 SR e e bR obalrb St Bhately that or
exanpl e15 25with aactherdbib s0\aartofam acaminwitic thevaritenng dsing walded thdreith. ont o t he
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,

preferably prokgadfically, the electrically isolating structures on the data carrier can be
manufactured in the following manner:

20 The foil material, which is preferably in strip form and has for example a
thickness ranging from 20 - 50 | and a width of 20 cm, 40 ¢m or 60 cm, is
provided on a storage drum around which the foil is wound.

At first, the strip is provided with the structure to be produced in that for example

25 an activator varnish or an activator paste is printed onto the surface of the foil.
For this purpose, said varnish or paste may for example contain a nobie 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

30 agents. The varnish or paste are printed preferably by means of a roiler 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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pal | adi um conpl ex. The varni sh or paste nor eover contains a binding agent as

wel |l as further current constituents such as solvents, dyes and thixotropic
30 agents. The varnish or paste are printed preferably by neans ofl2éMam2(0&r
onto the foil conducted past said roller, nore specifically with an offset,
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activator pHore!kLadigtogs pr natRif fyYips oniRamay misogamiisedyV urdialrs fithen
(preferably bYHdlﬁ@Hbeﬁﬂh"tﬁ@fal:tlvé@%nﬂmdr'ﬂ% SRR At B 1By PERHIQEIGD! Y

di sposed in a drying tunnel through which the strip formnaterial "is
conveyed. A\Uﬂdﬁr gipnoefdd¥ aadiaortmyeierably withou!, Soﬂmt)sﬂ'hepeﬂdﬁmﬂ mat eri al

h ty 4t I be f d
| eachesynoLbfrat bfe BIALAR GBS o g TR RS B e 1 o 1o
i s unwound farm hmtsmiomdom'&wdohﬂahﬁlmg bassmittdaeidaﬂnngstat.uotl‘ieattrptﬂ:rmlS sai d
terial i ' d t hed t The, st
T AR SR oeh R, R SRR, o
activator paﬂhmdﬁomaatumleﬁﬁtewaemdm titenfirst Biia @ﬁinﬁcrbmwm@hltue metal plated

in order to form.the net tructures. 20 For t gse, the foil that
has been prmﬂevaa'v(ﬁyﬁwwegée?h%%wdmmoghwmch tbegrﬂ el lwﬁseﬁlﬁdeﬂromthe

St or ages r UEHANARARAICYAdod BRAUABICKBR ILPreckOSENHLIERpBEBGASS Ny stat] ons

of a processing |line e strip formmaterial ~being guided over (deviating)
reels and stretched (reel-to-reel nmethod). In

The strip form foil that has been printed with the activator varnish or with the
activator paste is first electrolessly and then electrolytically metal plated in order
to form the metal structures.
20

For this purpose, the foil that has been printed with the activator varnish or
paste is unwound from the storage drum and conducted through various
consecutive processing stations of a processing line, the strip form material
being guided over (deviating) reels and stretched (reel-to-reel method). In

- 25  principle, it is also possible to convey the strip form material directly 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

30 usually is a strong reducing agent in an aqueous solution such as sodium boron
hydride, an amino borane such as dimethyl aminc borane or a hypophosphite.
In the reductor, the oxydated noble metal contained in the vamish or the paste
is reduced to metallic noble metal, for example to metallic palladium. After
reduction, the strip is fed to a rinsing station where excess reductor is water
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with water, 10 Next, the strlpformnaterlal is fed to the device of the

i nvention i nSRFAYIRSINEWIAVRtERect ri cal | y conductive structures are

sel ectlvgéy coated with further copper. Al of the known el ectrolytic copper
pl ati ng baths can be used for electrolytic copper deposition, for exanple
bat hs cont ai Nexty thy stiipHfospimateriakisifed to the devicd, of tbe irteintioe iswhichrihe aci d,

i d | f traf) i id A ti | ited bath i
2subrari o apby etrCHNA RIS R AR <5 35 sPrecll Rl cbuf i firpelppiperang ' °
smal | a:jmunt Alll of tﬁ]kn?m;:ﬂelmromblcogpemmmg flﬁﬁsﬁaﬂfbeaﬁseﬁﬂlﬁ&él_?ﬁtréwhc}f ]chr g
co ounds (6] ol e er _CoO oun olLyvin cono e Su uric aci
bagﬁ is pr e?‘é‘?‘i‘%‘%ﬁ éﬁ@f‘eﬁ’rﬁr}ga’m% @H%erqp%ﬁpfﬂ@ﬁpﬂ%%lﬂﬂ%ﬂ%@ as high
20 as pogsi blr%tﬁars@émmﬁ@a@ar sfMo Qﬂﬂlﬁbtabrd érfteierJ&eS&% é&[dwﬂ mp‘éhnéum?wf oi |

strip is conveyed through h the device of I nvention is cat hodi c
current suited bath is a sulfuric acid bath that may contam copper sulfate sulfuric acid

and small amounts of chloride as well as additives such as organic sulfur
compounds, polyglycolether compounds and polyvinyl alcohol. The sulfuric acid
bath is preferably operated at a temperature near room temperature at as high
20 as possible a cathodic current density. If the speed at which the foil strip is
conveyed through the device of the invention is 1 m/min, a cathodic current
density of for example 10 A/dm? (active structure surface) could be adjusted so
that copper be deposited at a rate of about 2 um/min. With a line of about 2.5 -
7.5 min length, a copper layer of from 5 - 15 pm thick can be deposited in this
25 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
30 possible since a copper layer exhibiting good propetties (high surface quality
such as gloss, lack of roughness, uniform coating thickness, goed ductility,
electric conductivity) can stiil be deposited under these conditions. For this
purpose, what is termed reverse pulsed current is preferably utilized, i.e., a
pulsed current that comprises both cathodic and anodic current pulses. In
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principle unipolar pulsed current is of course also advantageous. Using

reverse pul sed current, the pulse heights of the cathodic and anodic current
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kept largely constant.

20  After the foil strip has been passed through the metal plating device of the
invention, the material is again conducted to a spray sink in which excess
deposition solution is rinsed off. Then, the strip material is transferred to a
device in which it is contacted with a passivation means that is intended to
prevent copper from tarnishing. Prior to winding the strip form foil material onto

25  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
30 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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20 After the foil strip has been passed through the netal plating device of
the invention, the nmaterial is again conducted to a spray sink in which
excess deposition solution is rinsed off. Then, the strip materi al2-Yiar-2007
transferred to a device in which it is contacted with a passivati on neans
that is intended to prevent copper fromtarnishing. Prior to winding the
strip formfoil material onto 25 another storage drum the material is dried
in adrying station. For this purpose, the apparatus utilized may be sinilar
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a horizont al rocess ng Irn Cross
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4 5 cr ose: i bAGTOS eelpPal R Yshe Y Poolo et SR A B B es si g
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another variant; Fig. 5 a cross-sectional side view of a horizontal
processing |ine aRPtheEYRdRHee . with the present invention in a second
enmbodi ment ; ghi G SsLEASH i HHY line in
accordance WIF a?g Fi g. SH?ﬁﬁgéggetﬁaﬂe Hﬂuﬁﬂgﬁééé gﬁﬁ'&iew%%t%ﬁ&%f t he

hori zontal pr oce‘@'ﬁhﬁ@ presenbinventon & a W@ncsembcdlmﬁ;sectl onal side view of
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t he second e
15 Fig. 5 in 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 embodiment in
anather variant;

20 Fig. 9 a cross-sectional side view of a modified implementation of the horizontal
processing line of Fig. 8.

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

25 cathodically polarized contact means and anodes employed as counter
electrodes are provided for the purpose. Aiternatively, 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 aiso be utilized for
carrying out anodic processes, for example for anodic etching, chromatizing or

30 anodizing (for example anodic electrolytic oxidation). In this case, the strip form
foil is ancdically 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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formfoils in the devices in accordance with the invention and that 25
cathodically polarized contact means and anodes enpl oyed as counter

el ectrodes are provided for the purpose. Alternatively, the device can of

course be Utigl, HaRGtbess @ﬁrsmenmdwéntqsf@ﬁé d6@EE Rhccdra@RAK tg ocesses as
wel | . Further, theﬁj‘gw ce tﬁaaccor dance with the invention may of course

al so be uti|Ny@Rian, dsyice shewndn Hheokigs T8y ek specigdé f or anodi ¢
et chi ng, Chré’ﬁﬁbksﬁia‘?@y%at@ﬁtﬁ’é‘@&hél aige of Rk ARYRED *rﬁlsarﬂeghsc rﬁk%&{- P@bﬁé&é c

oxidation). I'n this case, the strip form san0|ca arized. A
cat hode is umpHulgeM sthe deying laﬁveelaemavwien tmen dirbetion tgfstrarw@gdr aﬂﬂmtfher ein

after, | | ke

il ust rat es a { W% m?é(;tglfstrrlgﬁ e%ﬁr{ﬂﬁ i)ﬂ%ﬂ%‘t trulg@ %%C%ggﬁgegyma\(lhgt he

i nvention. Tdimepsipasah thbe)rdmnfcmf&e\tmnﬁmetersfmeffmge tremyedrofiewsgéethki cal |y
appr oxi mat el tch ac f the de Th| means, that the

di screte rm‘ﬁ[ﬁng irﬁ"ﬂﬁ(g& 3&9? *h&ﬁ%s"@@ é ﬁwln'r‘\aX 5 CXPTRIG F‘Bn of
transport, & benttihedepgthaoffteavatid MBHEIES (nfthi! @htdxt ¢fd taaded @ R
structures respect ively having dinmensions on the order of a few centineters

are to be triesizedl ”\f&/@ddﬁﬁeﬂ‘ﬂfeon(ﬁ‘@@é@ phihestruciaps porthe felh@tripdndhd of a
singl e %dmv@[d’c\ﬂgﬁ fﬂcr%%&ﬁe? Beperfdon'hg vblﬁﬁlgtlﬁf*r}thgiff%l jl"% Bgr' ous modul es

(in this context e reader 1s referre to size epends on the
size of the wocmaedr #domexarhiglefadioll stripr1 paving @veidthier 64 dnlis pfoadseediirscr et e

T foi ostri Ang UggBn e sghele Mol M g3t s el SRR BRIRE Sraer 46 (he T
di 3 clr et eMrmd'glsels, t?é mosiuled Mcarbq%refeaaw didhgate ;irbcsssimgidewc%tr?t extesdl t, the
SUbst ant | af 15 bRTHIENY Perresao B eedton i anmanit GikeCToRr Reosopit Bnatedns por

denot ed 1515 HyarArrdh e Wig.M 'Bv@rtﬂéeﬂ#@hr&th%f%fd’lel wi dth of the foil 1. The
foil 1 is preferably provided in the formof a strip which is unwound from a

reel that has not been illustrated herein and which, after having been
conveyed ' Thg foil 1 is preferably provided in the form of a strip which is unwound from a

reel that has not been illustrated herein and which, after having been conveyed
through the device of the invention, is wrapped around another reel that has not
20 been illustrated either (reel-to-reel).

The processing modules M are disposed along the conveying path of the foil 1
leading through the device so that the foil 1 is allowed to be conveyed through
one module M after the other. The number of modules M depends on the

25  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 pm thick, with the foil strip 1
being intended to be conveyed at high speed through the device in accordance
with the invention, e.g., at a speed of 2 m/min, about 110 modules M having an
active length of 4.5 cm are needed to be disposed behind each other if copper

30 is deposited at a cathodic current density of 10 A/dm? (2 ym Cu/min). The term
"active length" of a module M is to be construed as the length of the region
within the module M in which metal is deposited onto the foil 1 conveyed

therethrough.
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t hrough the device of the invention, is wapped around another reel that has

not 20 been illustrated either (reel-to-reel). The processing nodules Mare
di sposed al ong the conveying path of the foil 1 |eading through tizemdsziore
so that the foil | is allowed to be conveyed through one nodule Mafter the

ot her. The number of nodul es M depends on the 25 processing tinme required in
the discrete nodules M if a very thick copper layer is for exanple to be
deposi ted e.fhe devitajreacairdanghwithitiek inventidn ﬁlhsatréted in Big.ifpcdnsisbeoha i nt ended

to be convey he devi rdanc e

I nventi on, &ﬁfe% a({]{a%l ﬁpﬂgﬂn anﬁér:rgm %\d'sé’ﬂgﬁq ?L% p@%&%@g rwp V%"%H’g% active
| engt h of 4. cﬁ:sllemlmg’sanrkeléhmwsishnéadampbsl&ﬂnlmahldﬁd/v@aehicetﬁidé wdllscopper 30 is

deposited at cat-hadi nt densit 10, A (2 Cu/min). The term
"active Ieng‘?’%l %‘pggal:ﬁil&ﬁfoethﬁqogvpgmg a@bﬂ’%ﬁ"&?&fgg? ‘fﬁtégr%ﬁ HDf the region

within tige ngghveged/dald walls Bxiepidalg fespe&iRes) ihgn®bf and Béh'h@'tlﬁe plapereyed

t heret hrough 21 12-Mar-2007 The device in accordance with the invention

i1 lustrated the qf?‘@j’”glar@o‘?%rﬁg@'stoétf'e gireglianedfitangrednl all arsalgpipcovidetale are
di sposed 1 Nrifg (b QBARS! Bhd BRRY eaid\ ol iRin RodBALIN SIS0l AIGART AL S of 2

tank bottom and of two vertical extendfrng para
conveyi ng pdblhstip Wa enter had exitiths collgsting tankota. ﬁ'@lsascahmyledﬁgshnd thvenl | s

ool el ot o TEREeh S ald o SR ighln A i8S RdbE i Br 83 crbeind Grki2 19 P
;/girlt i g?Ir1i0end si des, efaiag wgi(: ts ?e;ngohorl zont al | % sl gtt_(le_ﬂl forsalslhovm nlgnt E:a
%on the "1 ote ol a1 Gt e rolke o e 1 diaidl the Tarizanial sl P el e | O
col I ecting tiamke dAtrancEOwainen i lefSéite Rvall tREEBT snd tseccﬁ@ley@@thraaggﬁ ek 12

t hrough the horizontal slot provided .in the entrance he I eft side

wal | ther eofcoaﬁahngstaatsﬁ?épélae harzeyal direstios end érz:mh@gzmtﬁkou@tahpn Hée
hori zont al %ﬁ@ﬁ "P@alﬂﬁgaufhc% M&?&%@du@c‘t@%ﬁrb g%asftc?bé s@ﬁﬂy | can

be gui ded nornma rection of transport so a
i ncl i nedSr eliatlined relativééo ther harirantal i nrd:a'rdi@aldttbeélqdldtlhélomrtgmfﬁthm fI owi ng of f

the surface, of ot 06 oleoldh stg b Bvbr Metheddibidabsial oPhdshg Rk Sonbiigast 1P 2
paraliel to the direction of transport. The foil is conveyed through three
processing modules M that are disposed behind each other in the direction of
transport. After the foil strip 1 is conveyed through the last medule M, it exits the

20 collecting tank 12 through the horizontal exit slot provided in the exit wall.

The foil strip 1 is advanced within the collecting tank by means of transport
means and Is also guided thereby. The transport means may for example be
the contact rollers 6 and the sealing rollers 7 that will be both described in

25  closer detail herein afier 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

30 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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parallel to the direction of transport The foil is conveyed through three
processi ng nodul es Mthat are di sposed behind each other in the d|r a9 o
transport. After the foil strip 1 is conveyed through the |ast kﬂ
exits the 20 collecting tank 12 through the horizontal exit sIot provrded |n
the exit wall. The foil strip | is advanced within the collecting tank by
nmeans of transport neans and is also guided thereby. The transport neans may

for exanpl e |G guldRine oF @5 strip!1 68 s@rargrri Irﬁ?esér?s@ré Bht b ln%t §ho?mt fethew 11 be

bot h descri bed in 25 closer det ail hereln ter If these rollers are notor
driven. In ddgianddhat eontiyweuslydatee the Pfftqlﬁﬁpttﬁtmﬁéﬁhﬁ stéRAsmokhid have not

been L1 ust b HBToFeRidIBK dih BERYGICIHEBRE b1EETRBIertbeel o that are

secured to noto ri ven axes that xt en onveyl ng

subst ant i al Ipgrmenerty keen the fall ﬂadhéean'@fcmwaylsg@ath or transport roI | ers that
are dispgsed In the same manner. The transport wheels 30 on the axes may be
distributed over the entire width of the foil strip | or only be disposed in
t he border thrgt:mtng‘quth@rdrm"hg sffrthg prodessingraogules M is allbded tbo gui de t he

strip | so that i llel to.the directiaqn transport, the
transport AEEHEM ?/’ t?ggo\ggygg&@fmeycqggmg fi%%@ﬂ@_”&[}'ﬁ\‘/%&/‘f‘ path or
fromthe prc@ﬂ@étngelaﬁmzr@lrdb@@dnnhrﬁaﬂératcetrnntérﬁr i rection of transport in
order to ensure 272 12-Mar-2007 |evel guidance of the strip 1 on a straight

line. Sensors that are not shown in the Fig. and that continuously detect the

preci se4§0Sithiflsabid RBadleE ! P Udviddoar B b ¥fidUiEd (fbskeeptcgﬂo.of the

transport and or gul ers I'n order per manent foil on the
sanme conveyidiftereatt n the Pesentszsisaghéy qre of idemtitah gonfiduratien.pr ocessi ng nodul es M
is allowed to accunulate in the |ower part of the collecting tank 12. The
liquid level in the <collecting tank 12 is |abeled with reference nuneral 15.

10 The di sciEgich procksshey MotoletMeofprises aCt@p dne acncbttargtprombrt haberg denti cal or
different. In th esent e they are of ntrc conf | uratron Each
processi ng FRRRACHY ﬁ@réareﬁ%@iw&e@as beneall tBGt JF@’FSCW”P af ohfhe o
TR i b sl oSy
portions f opmupper electrolytic cell 2 and a lower electrolytic ceil 3 that are filled with
processing liquid. The two portions are built according to substantially the same
principle. Both portions comprise anodes 4 that are criented toward the plane of
transportation and are disposed parallel to the plane of transportation on either
20 side thereof. In the modules M the anodes 4 are secured to the module housing
by means of suited holders 5. On the faces of the anodes 4 located on this side
as viewed from the plane of transportation, ion-permeable coatings (insulating
layers) 13 are provided for preventing contact between the foil strip 1 and the
anodes 4. Without the coatings 13, this could easily happen because the
25 spacing between the anodes 4 and the foil strip 1 is preferably chosen to be
very small. This smail 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.

30 Within the modules M, there is the processing liquid that is supplied via
electrolyte feed lines 11 to the inner volumes of the two portions of the modules
M. As a result, the strip 1 located in the modules M and the anodes 4 are
contacted with the processing liquid so that an electric current is allowed to flow
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an upper electrolytic cell 2 and a |ower electrolytic cell 3 that are filled
with processing liquid. The two portions are built according to
substantially the same principle. Both portions conprise anodes “¥-Maeg0l e
oriented toward the plane of transportation and are di sposed parallel to the
pl ane of transportation on either 20 side thereof. In the nodules Mthe
anodes 4 are secured to the nodul e housing by neans of suited holders 5. On

the faces ofpchigodiRiafodsd #ati ol shudilics o le P 1 haed degaie bl ane of

transportation, 1on-perneable coatings (Insu atl l'ayers are provided
for prevent iinglaled@geinsheagBotharhe foil strip 1 and the anodes 4. Wt hout
the coatings 13, this could easily happen because the 25 spaci ng between the
anodes 4 and the foil strip 1 is preferably chosen to be very small. This
smal | spaci g opderrio efedtricaliyrapetact phe steudtunee thatrdré elestatallytinellgtedc treat ment

el at i vePy IAOGH LB A e ) Skt PR e e R R o6

there is thehpimeatsn botsidaiof thetdiadtrdlyticdens R sdBXERactrﬂiaﬁWtcbﬁta&lﬁng@d l'ines
11 to the inner volunes of the {wo portions of e npdules M As a result,

the strip 1StiRAvey lpse F%th?o"@ﬁloé‘sorl‘ﬁ"@rfd”@ Adn wihisdetbeanades 4piovigetad with t he
processi ng hérgal[ych %Séh%tou%rb @étﬁeestrﬁegi {ewdtr%ryslg r%gﬂtdg%dstt]&ﬂrbgwn%ﬁe
ween

12- Mar - 2007 he ano es 4 an he st’ruct e str that are
el ectri cal | yoil héhatare ¢lecirigcalytinsidated aghinst each otheercan (beeﬁlectrlcaﬂyal I y cont act

t he strygtur I h, ot h the foil
strip | |1I|65 eﬁﬁ%a[c?]e% g"ﬁ&fhﬁa@g vtrlﬁle t@%@%@ ‘ﬁ P%%gﬂéreﬁﬂgﬁ? err%gfo out si de
of the el ectmanitiphied. 'ﬁl@lblrﬁalﬂﬂs éontidyices electrolyit trgatvonitarissite.t he strip | very
close to the region on the strip 1 in which the anodes 4 provide a largely

honpgeneous el ectrical field (electrolysis region), the structures on the

foil 1 that jRfi @<RCSHOVERIN Fig. nsudn&b@ldwon@@lar% p@@ﬁbe@tdtmrnsﬁ@arrb@n@l ectrically
10 contacted with contact neans while t e)(bstl or already are within the

regi ons nenPsEeam of the lefhmrdyleddmndmientast brusbes ddydownstrasim @eft possible. In
the caseg Shﬂpﬁté'é{a}gﬁf%n% égpféﬁ%ﬁan ﬁ’t'elsgrcﬁnt%c ofleRy %ﬁ({! gﬁghgg‘%gﬁ eam and

upst ream of tontact brushes ownstre and 15
upst r eam of enipoyddys contdol mekhs ahd beingooriented suidtantiallynbrimalikhitbe bei ng

direction of transport and over the entire width of the conveying path.

The contact roilers 6 can more specifically be metal rollers, for example rollers
20 the outer contacting surface of which is made of special steel or of copper or

roflers having an electrically conductive, elastic surface. In the latter case, the

surfaces of the rollers 6 may for example be provided with an elastic plastic

coating that is rendered electrically conductive by insertion of metallic particles.

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

To aliow the current to flow from the contact rollers 6 or contact brushes 7 via
30 the structures that are electrically insulated against each other and the

processing liquid to the anodes 4, a current source that has not been iliustrated

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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enpl oyed as contact nmeans and being oriented substantially normal to the
direction of transport and over the entire width of the conveylnq_ tp Jhe
2Hf§ 200
contact rollers 6 can nore specifically be netal rollers, for exanple rollers
20 the outer contacting surface of which is nmade of speC|aI steel or of
copper or rollers having an electrically conductive, elastic surface. In the
| atter case, the surfaces of the rollers 6 may for exanple be provided with

an el astic ]Ebrhﬂﬂcase staatm rlgFimélt thesstrigndeerdtrizha bbh’@@tdoyby:me@uetolfve by
insertion o

artic 5 The con ushes 1 be fibers made
from copper 6 %crg%rﬁeggro{%;sée @Ct Qng{?esai V%'@’b%ﬁ“é(ﬁo'i‘?fsé W Be¥e. The
fibers may add1dtlconad\g mtbeoaﬂaet:wrthwébnt)cesgﬁglhamedl:@ﬁthﬁ&lsuﬁpoberthéhaft To
all ow the curren omt{)ai% contact rollers 6 or contact brushes 7 via

30 the struepu%£rql IrEs 6:%"9 ?889 thiuspes Ad @aralasatedyaviside &f4ba regindy and t he
processi 89 Ik e Mobidieshd taedpsaid pr prébeSenb hnfdsource that has not been
(0]

illustrated herein is utilized, he po whi ch are connected to the
contact rollers 6 or the cont act brushes 14 or to the anodes 4. 24

12- Mar - 2007 tﬁm - St ' Lcally

cont act ed b?er%n@%g?ws 0 Zleaergtrl o rcd?o Qq %%@'gaéggﬁsé%@ggb%&%m@s 14, with
said roller srcﬁ:eaamlgb:qumﬁsem éxﬂtmmheammrn@lume oftmfmmmesdm ntfeonpr ocessi ng

l'i quid. For thls rp ontact r II e cont ct bryshes 14
are | ocat ed G Q%' %t rp POy %’“&ﬁdg d‘L‘J'I' g-rg]"'l\ﬂt fralfers gr ocessi ng
l'i qui d. 1@eabr e é@iwarmuah@émwé tteéorﬁéwe:@eﬁtacwtﬁ tﬁ@?'réd&sfn@'liq@fos | argely
preventing processing liquid fromexiting the inner_volune of nodul es M

and from r BiRt#iGayld e deprsited thermane Thisgs gt desitaiie. Thaiserlipgrallensdy | if the
contact rol Lgs Ere@eréglgoélaétj‘l?aﬁd)QF@}?rfgsgédJagﬁiﬁstltﬂe cerFfNé?Rll @{rfb foQg act with

t he processing |1 osite e eon I'S not
desirabl e. EHESLﬂ’eéMm@ghﬂM fitegaingt the wrtaoefsexf ths §'trliaI161sk.11I¢La:th&r’mbn:bﬁlrcsl.s relees sed

204 nat  t heoTpyEERNGHot bfsned 4, ey febisred BeRFRLY eI EHEN 8t ¢ ne
cont act 1br uthespdrtand dirikuted dvepibeashtirowitth of the dehvalyingopathforcthe ISil t r ansport

and distri but.ed1 over the entire wdth of the conveying path for the foil
strip 1.  stip1.

Furthermore, elastic sealing walls 9 are provided for sealing the module housing
against exiting liquid. For this purpose, the sealing walls 9 are secured to the
20 end walls 10 of tHe module housing so as to provide a liquid tight sealing,
preferably pressing tangentiaily against the sealing roilers 7. In the case of the
sealing rollers 7 being disposed downstream within a module M and of the
sealing walls 9, the latter are attracted toward the sealing rollers 7 by the
rotation of the same due to the mechanical friction and the static pressure of the
25 liquid within the electrolytic cell, thus providing efficient sealing of the module M
against leakage of processing liquid into the liquid free space. By contrast, in
the case of the sealing rollers 7 and the sealing walls 9 being disposed
upstream, the sealing walls 9 would continuously be lifted from the sealing
rollers 7 by the rotation thereof sc that sufficient sealing against leaking liquid
30 could not be provided. Therefore, auxiliary sealing rollers 8 are additionally
provided in the entrance regicn 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. |n this case, the sealing walls 9 fit against the
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Furthernore, elastic sealing walls 9 are provided for sealing the nodule
housing against exiting liquid. For this purpose, the sealing walls 9 are
secured to the 20 end walls 10 of the nodul e housing so as to pro¥#-dkarg007
liquid tight sealing, preferably pressing tangentially against the sealing
rollers 7. In the case of the sealing rollers 7 being disposed downstream
within a nodule Mand of the sealing walls 9, the latter are attracted

toward the seadliangsédlingiotiers ®ynd Reficidrial dehPihethoding m@auﬁmamgt he
mechani cal fyricition and the static presSure of the 25 liquid within the

electrolytlqu -, thus providing efficient sealing of the nodule M agai nst
| eakage of proceSS|ng liquid into the liquid free space. By contrast, in the
case of the sealing rollers 7 and the sealing walls 9 being di sposed

f

upstream t Hen gensidag ofithe modulgsVl thatextdnduparslisl to éhe diveetiprf ofdranshertseal i ng
rollers by, t ai nst | eaking
liquid 3 cosue%gﬁ% ?é ﬁidt%%wg{eﬁg n.}% é&%ﬁdeﬁ%&ux‘ lﬁl@ 5953? atlilg%g ollers 8 are
addi tional | )proq:essmgjlﬂqind rSinbe thareraaene uoagaobmeﬁnstfbeeleoﬂmbﬂ')scédldmw

auxi liary roltle refeﬁa fi dto,Pve aneahlc surface
ke the sedtriyreaf B rddich Fridet seilie § it eosSuy geftraiaholotn ¢ hi <
case, the sealing walls 9 fit against the 25 12- Mar-2007 auxiliary sealing

rollers 8 and effi ci entlﬂ seal the nodule Magainst leaking liquid. On the
si des of thehedgninestion ehike eQddas l\fba%b%pnﬁwr@ﬂéo Qﬁrréﬁﬁvéhledprtransport 5

seal i ng {hi pﬁn % BTN 8 tHe deliBe PEGYEIRM Y hSIgR 'éi&néﬂf%‘ BE sﬁcﬁﬁ’rﬁ' ng

processi ng ince there are no contact ans for el ect I'cal
conducti ve m@unied to the I'pwer piogtiareefitbe maslule péranit toseaduirely retaimthe tapsol utely

Fempvanl o £ SHOUEE parERGR R BBeRlioh Ao B PR R I B aPRIFh ol i ng
el enent s (ncueleahaivle)wmgfnutﬁ.ed to the lower portion of the nodule permt to

securely retain the top nodule portion during normal operation and to firmy
anchor it using e.g., readily releasable wing nuts. 15 Fig. 2 shows a cross

section1gf Figoalvhewdidioss s&dtiRCdfi@otigiev Il atcbfécting tfahkhecthah@ fllbe bath
surface level 15 with processing liquid that has run off the surfaces. The

foil strip fo#skath suracedevel dEiWih prosrssing tigwid thaf hasyn ofbtheuriaces. in t he
one The foil strip 1 enters the collecting tank 12 through a horizontal slot in the one

end wall thereof and first comes into electrical contact with the contact brushes
14 via both sides of the material. Electric current is supplied to the electrically

20 conductive structures on the strip 1 via the brushes 14. The brushes 14 extend
substantially over the entire width of the strip 1 so that all the structures on the
strip 1 can be supplied with current. It is important that all the structures be
touched by the brush fibers as they are conducted past the brushes 14. As the
structures extend in the direction of transport, they can be in electrical contact

25  with the brushes 14 while being at the same time located within the electrical
field of the anodes 4 in the electrolytic cells 2, 3.

Very close to the brushes 14 and downstream thereof there are provided
sealing roliers 7 that are disposed on either side of the strip 1. Auxiliary sealing
30 rollers 8 additionally roll on the sealing rollers 7, sealing walls 9 providing a
tangential seal. The elastic sealing walls 9 are secured to the cell walls 10 of the
module M. Processing liquid is supplied from the collecting tank to the inner
volume of the module M via electrolyte feed lines 11 and pumps and pipelines
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end wall thereof and first cones into electrical contact with the contact
brushes 14 via both sides of the material. Electric current is supplied to
the electrically 20 conductive structures on the strip | via the b2uMaes00f4,
The brushes 14 extend substantially over the entire wdth of the strip | so
that all the structures on the strip | can be supplied with current. It is
inportant that all the structures be touched by the brush fibers as they are

conduct ed pagiottshewd @*&%Sb‘ﬂoce%SInbhE;U|dS§rréﬁFﬁHoet% tﬁék@m&:tlr@ #RR v rection of
transport, they. c cal contact 25 with the brushes 14 while

bei ng at the® @Eﬁﬁﬁ’fq c W@&t'@&s\ﬂn%tmpwd?%é‘ @Pé‘@!'ﬁ'&'ai'ﬁlw field of the anodes 4
inthe electrolytic cells 2, 3. Very close to the brushes 14 and downstream
thereof there are provided sealing rollers 7 that are disposed on either

si de of the Aftef paving Regnicoadycted EEhige sel, the fodrstrirs 1 endersitoainney rol | on the

2021 g 19| EoifmE o B ARIH Iy RcR T bt WU BRI n8ETrnd e 2011 C

sealing walls are secured to ceI
liquid is suppbdesid disposetiabood Iaedtbengamahdx ptametdidranspertatiom | Tiveearmkes he

nmodul e Mvia,el ectr efedll s, 11 and, punps.and pipel.jnes 6

o N - 20074 oA PR I, G 2 EmAlY ot i STEEEq dhtiam: 67 e

col I ecting tpadmedtie ebaiidsol ¥ b ldcstel debRedr MeSpldre Bf PXhSRtatBnthE thel | wal | s
10. After havin been conducted past the seal, the foil strip 1 enters the

i nner 5 vol MRAKT 4157 Reatinas nveventingi anelpetrical shopdsan deyelopingiRdt ri cal
field ofg h?oorﬁﬂ_&}ﬁ&%hé aﬂbaeQﬁ'%ﬁthﬂlﬂe\éﬁ‘eaf‘\?ang%Bﬁa&éil(yhf‘s&’nﬁ

{8 -
transportation. anodes 4 are nad xpanded net a} sor exanpl e of
plati numplated titanium 1lon- perneable coatings 13 are | ocated between the

| ane of tra n
Bl ot cal | chag kbt ST lal e RRSHER foudhBhg i@fth RER PEGIEMSTeR", 1
elhect r |h C'?lhl yamihldupalr vesadlingabilere S, thaf ple![Vemtlselq?mhfromtethIgJihbaﬁcl)dlﬂeM pfilssed ,
t hrou e ul e nduc as no ir eal i ers
e o ovort SoliheCvis & shat o B aes . Adkhet 1B Rpa MasRiters 7 Ref Pet 5Okad {1
tangent i1d | ytoaHaidestendhRalkerd aduditicrdilySesl tﬁeambra,romrﬁ@@géﬁet ﬁun.a ®edragecel | end
wal s 10 additionally seal the inner volunme agajnst |iqui | eakage. = Once the

strip has pad8eq theslripdias ragsedthepealingiroligrs 7bt @L@ﬁughtnnt@ eastiacterthni t h
further contgehef ebhtaESrdiiers erhat SHichites thdt 2AL eRICHiEHE FiduiABd lYalndpul at ed

agai nst
each other and can no longer be contacted by the contact brushes 14 as they

are conveyed through the module M are electrically contacted again as a result
20  thereof.

Fig. 3 is a cross sectional view of a half of the view indicated at "A" in Fig. 1.
Inasmuch, the reader is referred to the elements mentioned in the description of
Fig. 1 and labeled with the comresponding reference numerals.
25
On either side of the fail 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
30 denocted by the cell walls 10. The anodes 4 and the foit strip 1 define electrolytic
celis 2, 3.

Further, herizontally 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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each other and can no | onger be contacted by the contact brushes 14 as they
are conveyed through the nodule Mare electrically contacted agai n as

result 20 thereof. Fig. 3 is a cross sectional view of a half of %‘I%a"\ﬁog%
indicated at "A" in Fig. 1. Inasnuch, the reader is referred to the elenents
mentioned in the description of Fig. 1 and |abeled with the correspondi ng
reference nunerals. 25 On either side of the foil strip 1 guided here in a

hori zont al pespectvk canteursgidng ataling, roleeders cbvbfut b)at‘n@ ﬁaﬁﬁg aills Bantdal | y
oriented and
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M whi ch, i ndfmnsp@ﬁammhn&mgennau diRied ek ByalinBaonsrs!7 wakl ard 0. The
anodes 4 and th[e%{ strip fi n)gmel ectrolytic @cel s 2, 3!/ Furt her,

hori zont al | PeRH §&§|"|‘=W& W%ﬂ 1¢8q ap t@r@j}m{ﬂﬁ g digwiditight 582k ront view, said
rollers Being nmounted on bearings 16 in one of the cell walls 10. A 27

12- Mar- 2007 _respective contour of the sealing rollers 7 is covered by the
seal i ng wal [Thegpreaessing fineidds supplisdovemitine eoltksting tank tefo fﬁeens@alqlurgeml ls 9

extend towar f aga| nst the
seal ing rol X gF@é}s”ﬂFﬁ%m \grgéalécrt'% 8?%&@2%%2“61%@ r@%ﬁ%ﬂ’“%ﬂ as to provide
aliquid ti g:ﬂpelmealandﬁs'ﬂﬂewpdmmofﬁgld elqctralyhe%aﬂmnge &rﬁbs‘ﬂbr‘ffﬁdﬂlﬁml |l ecting
tank 12 to the .inner v | une nodul e te feed lines 11
and (mot - sholgy Aot rmiSlasiin G S e PGt b2 Brich oa

el ect r ohgt e igHissteangethkeivals sdfacelRQel 18)ui d  that has run off accumul ates in
the sunp of the collecting tank 12 (which is 10 indicated by the bath surface

| evel 15). Fig. 4 shows another preferred enbodi nent of a nodule Min a

col | ecting. Faks shdws HBING: SR HRSRTCHOO! SOULBMITNAND DT Bry2: 16 AS

contrasted rmdu I on- pernea 13
i s in directl2cdoheaiaw abrraspdrelsgadbe N@V\f shdwrstrrFig. 2. The coating 13
concurrently performs the function of sealing the inner volune of the
processi ng nodule M

15  As contrasted with the module M shown in Fig. 2, the ion-permeable coating 13

is in direct contact with the passing foil strip 1. The coating 13 concurrently
performs the function of sealing the inner volume of the processing module M
against the contacting electrodes 14. In order to prevent processing liquid from
_directly reaching the contacting electrodes 14 through the coating 13, the inner
20  volume of the module M is bounded by additional inner partition walls 24. On
these inner partition walls 24 the coating 13 is secured on the entrance and on
the exit side so as to be liquid 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
25 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

30 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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agai nst the contacting electrodes 14. In order to prevent processing liquid
from directly reaching the contacting el ectrodes 14 through the coating 13,
the inner 20 volune of the nodule Mis bounded by additional innep'%f"lzﬁ?-’l on
walls 24. On these inner partition walls 24 the coating 13 is secured on the
entrance and on the exit side so as to be liquid tight. The coating 13 may
additionally be secured to the cell walls 10 that extend al ongsi de the
conveyi ng pd&ingce, Aganksetoibe lcapilleforcesdmeistheaiquertiogdthaediguid isastaited out er nost

regi on of t ' f. 25 M .this i i £ ign is not
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and estapl i gischBredEEbWANYEd Fa 18O MbIafTe BRhBEBY thd ParliBAGSalls 2NShd iR strip
material 1. Excess processing liquid can flow back to the collecting tank 12
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liquid [ d ' I Liquid th ' h
pr acessi ng. ot v€ @MpSErn B SRIRs % T he Prbfda S8 Bl oy " ne
partiti on wablcf tRe peoudskimg moedlle Myadaid 4€alink lipseb el sécured boltetcetherigmere and on

the exit side through the | ectrol yte discharge line 17 into the sunp of the
col | ecti ng @aﬁﬁhqﬁugwagw t10'§ééy£q5¢rﬁa nrﬁwtﬁog%ﬁsmi@%%mabﬁxm%

contacti ng elemRaufe Mfad RiPRAbYe Ea8PoPihd prakbssing FRuE eRitithe FidiRile M
(downstream, two sealing lips 23 can be provi d%d on the wall 10 10 of the

processi ng Hgialikanin ¥ig entesgpiragionibesauss atthedetvard roetament af ilee sHiger  and
t he outer I f ag! N arder: Lo d fr exitin
" A PE B o B BT e RR B £, 1 o
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t he nodul e Mas i € processin iqui nodul e
M t her #5t haleinativéeofehercantaet rafigr8) dretthesslecifolytiecdlisrdyd id veow smalitinof t he
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cells 2, 3 ivthuré Wwoikidce 1 from causing the strip 1 to elongate, transport rollers 25
can be provided before and behind each module M. To regulate the pressure,
more specifically in the lower module cells 3, control valves can be mounted
20 into the pipelines of the discharge lines 17, said controi valves adjusting the
pressure to be constant within the cells 2, 3 through sensors provided in said
cells 2, 3.

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

particularly high current densities.

Fig. 5 is a cross sectional side view through' a horizontal processing line in
accordance with the present invention in a second embodiment. The processing
30 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 ocne module M after the

other. The discrete processing modules M substantially consist of the contact
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order to prevent the friction resulting fromthe coating 13 comng into
contact with the work piece 1 fromcausing the strip 1 to el ongate,
transport rollers 25 can be provided before and behi nd each modull@-Npr-3%7
regul ate the pressure, nore specifically in the |ower nodule cells 3,
control valves can be nmounted 20 into the pipelines of the discharge |ines
17, said control valves adjusting the pressure to be constant within the

Icel | s 2133 thjtﬂetsge hermwidespr mpﬁ%hg an ﬁ:ai-plemﬁat:llé;salat%n 5 ahBGe hamk@t i ng
ayers copti
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view through a horizontal processing I'ine in accordance t he present

i nventi on i nc@Nt3elOAErse®hodi nent. The processing 30 line conprises a
collecting tank 12 in which there are disposed three processing nodules M
that are 1dentical in construction. The processing nodules Mare disposed
al ongsi de t hﬁhemﬂﬁéyﬁrﬁ:[epa{tamgeﬁ in lalachf amarnsier that attthedegiatmgeoltmw&e so that

the foil str| ve I ou one eMaft r the
other. The dI E‘Er el@eﬁ} §"‘%§ %}Iogcﬁt?g'tvﬁ %??%StE@Hglt@PSB‘Pﬁ ﬁ@ cont act
29 12- |var-20ﬂfostmldllgrrmrﬁontalnyfamﬂempm meye@mmmem@t RRYdRAM, € i sol ation
13, anode hol ders 5 and proces Pgwéel ectrolyte). The, praocessing
liquid fillsP%RE PagPeddn I’(&mc? Q'?equb an &he exrtart llems 6 iR theat h sur f ace
level 1517 | esrocdsding M6 gAERWS QﬁlesQﬁm@fbﬁl st § @k ef‘éct%a]-g%oﬁfé'c{é‘c‘f gy 6 are

arranged in such a manner that, at the deviating whi ch,” l'i ke the
contact rol | pdwocantast raters6. dhe vendent aaggorsftguﬂgd tobe fland gopdes tagde

substanti al | y J?Pmbéf&@) Shlefars ﬁﬁn&% ihnéll\{dhﬁn{e H?ﬁ?'ﬂﬁég%ﬁgglteg@{blﬁe IEe first module

M being passed ina verti novenen lers 6 into
t he 10 pr ocesmitingolslysuppliddhéortthe dspakitonairotdss. fTtiel flowidranpdesaoavey et ri cal | y
cont acted by,

f1 ood anodesc’ﬂﬁﬁgJ li(ﬁ’]as r‘lalt'%é:'% '%Fé%f%t 'g&gfﬁ?tgﬁ?ge‘ﬁﬁé e C"(l)%r:%‘l glur X i E:ﬁ PrGesh
el ectr ol e dfihe emtionte udik t%xﬂ@bdrﬂébté@@nbﬂ%tdﬁ@@ﬁérlc@ﬁtdéf feeps6. The flood
anodes Convelgcatgd above the bath surface level 15. After having been turned round by the
other deviating reel 18, the foil strip 1 is conveyed through the second medule
M and, after having been turmed round anew by the third deviating reet 18,
conducted through the third module M. After having been conducted past the
20  third module M, fhe foll is again turned round by means of a fourth deviating reel

18 before being finally horizontally led out of the processing line.

Fig. 6 illustrates a cross sectional detailed solution of two modules M of the
horizontal processing line in accordance with Fig. 5, only one half of each
25 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

30 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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foil strip | past the isolation 13 where it is netal plated before being
drawn out 15 of the electrolyte while being contacted anew at the other
contact reels 6 |ocated above the bath surface | evel 15. After hal¥gr-Be&n
turned round by the other deviating reel 18, the foil strip | is conveyed

t hrough the second nodule M and, after having been turned round anew by the
third deviating reel 18, conducted through the third nodule M After having

been conduct ggtyRasdl diBfetdr, trhidif t%g}én%tylto efr%é‘;uée% %‘a@lr{g%é?\ﬁg?ﬁound by

means of a fouith deviating reel ore el ng |na hori"zontally |ed
out of the pﬂ’@cﬁé’@gierfbandrﬁbe centgct igliensiust rat es a cross sectlonal detail ed
solution of two nodules M of the horizontal processing |line in accordance
with Fig. 5 only one half of each 25 nodule M being shown. In this case,
t he devi ce iln aspeciatenbedithdny, thieirmtidbliers22l caroalpo penformpdhné fynctioane! y t he

e 1ot or begoutr bl ror A pisBs e bl Tavbiat e atiall 50

rollers 6 frmtmbehalnecmmlluwatédantl@b F“Qhen@um@pcssatbbemsh@%rﬁﬁcﬁf\t@rm i ncrease
the mechani cal ﬁﬁl | i tﬁ*ﬁ t he cont act % lers 6, whjch are conf igured to
§,op gctfy

be particul SFP % CO erRPdesUrtare ob e'iﬂﬂ%?h"?ﬁqd qdesid y hggai nst t he

contact rol | §=xinds bé’cWéeWtﬁé%pkﬁ%x?&ﬁﬁﬁl@(po%émﬁé‘éoétﬂ{g WhkciPisar e el astic,
t hus maki ng certaln that the current 1s well transmtted even in the case of

contact rol | ¢groséed dilie mysrHingo ralizs-amihe Zootact (alleys 8 npiidissiigdhemagaingithe in turn

pen- i © i fEted OHESIENS ROBEHISHHEL MRERCIE AT BEc bR lifgcont ac

rollers n a 'specl al enbo Can ar erformthe
function of whichenobomburioa snall extent IEnmermeabnauopmbeplncheohers L'zers have for

| | t t hat | t
ool fod T iR as A ekt lis et bermaEtik Brcgihat st el BisbRace of
the roller shamﬁr@mﬂ@me% fFBh@beﬁQ@@hWoﬁﬁM@%‘t‘ed hehesgtirh@ efféétl dax teemai n

exposed. The coating, which osi ted e a sprin rolls on the contact
rollers 6, @C@weﬁdgwm.ﬁma@é\aﬁ% '%OF?élom@tmﬁi@ze@%@ d {0 g\ﬁﬁm@sa@ 388 spiral

shape, e %@ﬁg@b@,gmgbhgtq.ﬁogjlew eccg fng, which is not or but to a snall
meabl e,

extent ion-per e plnc ers 22 acting as anodes exerts its
ef fect permanently on other sites of the wor k pi eces

In order to protect the contact rollers 6 from being metal plated by splashing
processing liguid, the surface of the liquid is completely covered by a partition -
member 21 comprising a slot serving as a passage opening.

20
During electrolytic treatment the foil strip 1 is passed through the schematically
denoted anode 4 comprising an isolation (not shown herein) in the first module
M, the anode 4 almost touching the contact rollers 6. The foil strip 1 is supplied
from the inner volume of the anodes 4 through the slot in the partition member

25 21 directly to the contact rollers 6 without coming into contact with the
processing liquid outside of the anode 4 like in Fig. 5. As a result, the amount of
entrained processing liquid is minimized. Then, the foil strip 1 is tumed round at
the deviation roiler 18 and conveyed into the second module M. It is thereby
electrically contacted again at the contact roilers 6 and introduced through the

30 slotin the partition member 21 into the anode 4 for further metallization.

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

horizontal processing line of Fig. 6.
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1 and prevents them from being non-uniformy coated. The sane effect can be
achi eved using ring shaped isolations that are nounted to the anodes so as to
15 be offset fromone nodule to the other. In order to protect thelZdmraop7
rollers 6 frombeing netal plated by splashing processing liquid, the
surface of the liquid is conpletely covered by a partition nenber 21
conprising a slot serving as a passage opening. 20 During electrolytic

treat ment t hehé il stap Miip plassed batvessh thbrc@H&l&t Fd]l%r§6|‘ﬂ!¢éfeéré%@labyd mct%t;a ed anode
4 conprising_an, i in the first nodul e t he

@Ol a,[hl on gno sh er ei n)
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from the i nnge sistoftke gértrtubﬂ rﬁé%éﬁsz i %‘efr?HQ Qeéﬁ@hét'tﬁé tpbﬂitibﬁemaﬂbéﬂ 34 on

menber 25 21 directly to the contact ers comng I nto contact
with the prdé&apablg afi Qﬁfuﬁ'anfbup@t%m@fth@ h@ntéﬂbr@dieﬂs $ frlam the nrogessmg fadd.a
resutt, tfe f [ en, the
foil strlé;) 1’?‘?5@8@%%}%}!&)%0“#{\3% p’%f\’gﬁﬁ%ﬁ ?e!:l llg?@ﬂ?é&%%?ﬁ%nﬁg;ed into
t he second mafyving bith Burfage tehfef@tuysxamblectrl cally contacted again at the
contact rollers 6 and introduced through the 30 slot in the partition nenber
21 into the anode 4 for further netallization. Fig. 7 shows a schematic

detail of theigdstihistratbssalcrdgsosectionalnatdid| &icv of th“ef'tﬁacohdréni'l!a?ﬂz‘in’ﬁérﬂﬂif(éCesSi ng
line of Fig. 12- Mar-2007 . The foil st rlg§ i s passed between the
i

contact rol I@"LZOBE‘LE\‘ Hg?ceg,s@gslggclg@chrd@pggyﬁbrt ipregentinyenfien haedther and
bet ween fighe \gfight.Nhe ;er%e@éiné 'ﬂﬁé cBh&isii? RO rgotatnikelfll\é\ﬁné’fhré%e part ition

menber 21. It can be seen the partition ne

efficiently %ﬁ@ﬁ@bﬂoﬁgﬁﬁﬂ"emm Mgdhatears egchcharadierizadizye thgaTIIOdEd. 5 The
sealing li psa@c%tﬁ@&@?%’aﬂ@@%% undeS| red liquid | eakage as a result of .a

varyi ng bath surtace leve rexanmple. Fig. '8 illustrates a cross sectional
| ateral view of the second enbodi nent of a horizontal processing line in

[ ne cons st IproRSaONg BRI i Far Hedon ok RIP R I Comip e AL BL v he

and M3 t1l5a: SHi® 1 98eding xoagh aié dedicd ¥o \iitithe foibétAf is 2BgakiatdI @ESsing
arrangenen
d sequentlally through the discrete modules, starting with module M1. Deviating

reels 18 are disposed before and between the modules.

The foil strip 1 is introduced into the module M1 by means of a deviating reel

20 18. The module M1 substantially consists of a pivoted ancde roller 4 having an
ion-permeable isolation 13, the anode 4 being partially immersed into the
processing liquid. The liquid surface level is indicated at 15. The coating 13
between the anode roller 4 and the foil strip 1 serves for insulation and can
thereby be supplied with processing liquid provided from the inner volume of the

25 roller 4. The module M1 further includes a cover cap 20 that protects the
contact roller 6 against being wetted with processing liquid. On this cover cap
20 there are disposed, upstream of the anode 4 as viewed in the direction of
transport of the foil strip 1, a single first contact roller 6 that is electrically
insulated against the anode 4, and downstream of said anode 4 a second

30 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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The processing nodul es are di sposed al ongside the conveying path of the foil
15 strip | leading through the device so that the foil strip | is capable of
passi ng sequentially through the discrete nodul es, starting with tdara0Ri.
Deviating reels 18 are di sposed before and between t he nodul es. The foil
strip | is introduced into the nodule ML by neans of a deviating reel 20 18.
The nodul e ML substantially consists of a pivoted anode roller 4 having an

i on- per meabl éfiesoredali pdatirigsha?e heemaotipleled éhen Epilpstrip &b Ic;znilegmt@dcbfifh& o the
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agai nst sai d anode 4 'S pre era use ol strip |
is to be net dhat@gradisposed onéheit:d‘eelmapﬂﬂ sd‘hetcabe@laadtmﬂaﬂignn@lahed atgamsd:ont act

roller 6 are_,conbi for re conpagt tructi
S Vo - 007" i ARedA, i<k EPdlhdnid Bbndet RN oIS Bfior & BRT F Bbh By
conveyedf@ut baish teloaatbd eon ke eppbsite @ide ¢fehe abhiaat merew into the second

nodul e M2. The nodule M2 conprises an anode arrangenent consisting of a
pi voted anode roller 4 having an ion-perneable isolation 13 and of a curved

anode 4' al S%ﬂ%ﬁﬁe‘%nl%ﬂlp51 hQQb@@ﬁrﬁfé’tE&i BnitE By ihInbd@k Np.ai RCt s out of the
l'iquid surface |evel and conforms to the orientation of the foil strip 1.

Upst r eam and CI@W&@?N@%Q@I\"Q’“HQ reglntfiatathedhige masdule M3: Medule Mikist ed t wo
L 52! o CSasEhR AT de  Vortsd PAGOGRS] S ARG cor 20 <0
consi st ©% acomhathiotushes Héysdd andtant rodlesdvdiag mouhted ondine samleum@pedmgn t he
gﬁp:)ts Ist ? W(S)I gsgﬁ];asttﬁg ﬁﬁgae gﬁ ﬁ@%?r{ héc% thé)fl Ea?er el%gglcaﬁy rnsu}atecﬁ) 'ILhe ghape i pl ated

the curved anode 4" clearly conforms to that of the rotatable anode 4. This

module M3‘constitutes a preferred embodiment if the use of contact brushes is

to be excluded since the contact between the anode 4™ and the work pieces 1 is

20  more uniform and longer than at the anode 4", thus resulting in a more uniform
coating. Upon completion of the treatment in the third module M3 the foil strip 1

is conveyed out of the processing line via a deviating roller 18.

Fig. 9 illustrates a cross sectional side view of a variant of the horizontal

25  processing line of Fig. 8.

The 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
30 sides. In the modules M4 and M5, the contact roliers 6 are mounted to an

anode holder 5 so as to be electrically insulated.

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

those described herein above. The sealing member with the sealing lips 23
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conveyed via a deviating reel 18 into the third nodule M3. Mddule MB is
substantially simlar to nodule M2. Contact rollers 6 are used in |lieu of the
15 contact brushes 14, said contact rollers being nmounted on the d2Mar-2007
supporting armas the anode 4" against which they are electrically

i nsul ated. The shape of the curved anode 4" clearly confornms to that of the
rotatable anode 4. This nodule M3 constitutes a preferred enbodi nent if the
use of cont astovltt nsiFigs 7irfay &9.,se k6 lueda th BieneriahbshaoniraEig. BeintsiarFighe anode
4" and the work pieces | is 20 nore uniformand | onger than at the anode 4',

t hus resulti%g in a nore uniform coating. Upon conpletion of the treatnent
inthe third nodule MB the foil strip 1 is conveyed out of the processing
line via a deviating roller 18. Fig. 9 illustrates a cross sectional side
view of a valfissyndesstopd dhaidhe syamles arsl gmbediswintydessibegiharpiy arg forrhe

i denti cal : lﬁ%é% =t in Fig.
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sui ted for uberdai asheelcaseambinatibng bf fehturés désaibedpn this spplicdiienadibed on bot h
30 sides. In_ the ules M w.the contact . rol lers 6.are nmounted to an
anode hol ders@ggagoﬁgotpﬁrﬁ@se%get%ctg? Ia;%[ qqqs?fﬁi? g.n %e‘?/ﬂ’ﬂtﬁgﬁgeenbodi ment s
described cafisgibserelist tit®dbsardid invaritiverardmiten $heiscogehofthe ¢ppendded herein
above. The sealing nenber with the sealing lips 23 33 12-Mar-2007 shown in
Fig. 7 may &!3MS.also be used-in the variant. shown in Fig. 8 and in Fig. 9.

It is unRgerstood that the exanples and enbodi nents described herein are for

5 illustrative purpose only and that various nodifications and changes in

| ight 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 clains. 10 34 12- Mar-2007
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Ref erence nunerals: 1 work piece (foil strip) 2 electrolytic cell top 5 3
electrolytic cell bottom4 counter el ectrodes, anodes 5 counter el ectrode
hol ders, anode holders 6 contacting el ectrodes, contacting rol | elsMap2007
sealing rollers 10 8 auxiliary sealing rollers 9 sealing wall 10 nodul e
wal |, cell wall 11 electrolyte feed line 12 collecting tank 15 13

i on-perneabl e isolation 14 contact brushes 15 bath surface |level 16 sealing
rol | er bear iRRjerENceIneEigralsyt e di scharge line 20 18 deviating roller 19
beari ng surface for the upper anode hol der 20 cover cap 21 partition menber
22 pinch roller 25 23 sealing lip 24 inner partition wall 25 drive rollers
M M - M groceswikpievedidiestrigs 12- Mar-2007 Cains 1. A device for

electrolytigally treatin lLectrically conductive a structures on surfaces
of work pi e?gs (fﬁecﬁﬁbﬂg%‘aﬁé‘%r es being electrically insul ated agai nst

5 3 electrolytic cell bottom
counter electrodes, anodes

counter electrode holders, anode holders

sealing rollers

10 auxiliary sealing rollers

4
5
6 contacting electrodes, contacting roflers
7
8
9 sealing wall

10  module wali, cell wall

1M1 electrolyte feed line

12 collecting tank
15 13  ion-permeable isolation

14  contact brushes

15  bath surface level

16 sealing roller bearing

17  electrolyte discharge line
20 18  deviating roller

19 bearing surface for the upper anode holder

20 cover cap

21 partition member

22  pinch roller
25 23  sealinglip
' 24  inner partition wall

25  drive roliers

M, M1 -M5 processing modules
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each other, by using a nethod canp rising continuously conveying the work
pieces (1) on a conveying path and in a direction of transport wyRet N7
structures being electrolytically treated thereby, said device conprising:
a) at |east one arrangenent conprising at |east one electrolysis region, in
a respective one of which at | east one counter electrode (4) and the work
pi eces (1)acamsbe brought iota contact with the processing Iliquid, and,
assigned to each one of said at |east one electrolysis region, an assenbly

of at least t LEg %Fa "&‘éﬁ)‘éa%ﬁ Q:P.m ; k pieces (1),
at | east g‘r'\e \c,)\?‘d%giﬁgrf%t erggﬁ!:?i ' coﬁ?!a% |ﬁ]glfFe ec%rc%%s‘ !g ﬁg‘ of each
iassgnbl y %ﬁﬁ%ﬁﬁﬁsgﬁcm(%mswmhgmﬂ%ﬁﬁu;m Sﬁction f
eading t Mot ayds L ect | o oo B A 8lind fa5 L gn0t her one o
sai d cont acagil’én E'zq‘ecsﬁﬁ;%lgs“@ '%ﬁagtscﬁ’e @{%Va‘% @I ﬁ%’;l‘l'“"i'@f%transport
section, |piecekdé!)xn 3 earsteyingpattoandinta digsclbre of trartpertGahitie sblictassh assenbl y
being dispased outside, . hd | east .one el ectrol ysis region and, not
being in 2%%@%%%&%%:"ﬁﬂg%%éﬁﬁgggﬁ%ﬁﬁa%ﬁﬂ%%?myhﬁ%@%terized in that the
spaci ng between the at | east tw contacting el ectrodes (6, 14) of each
assenbly does_pot C a few centinmeters and (s so spall, _that small
structures arB peﬁtﬁ%ﬁ'ﬁﬁ&?ﬁﬁ*- gﬂqtﬁmwwﬁéﬁsé8“%&‘%%@5&9'%% contacting
el ectrode as the inanrksgEciee snanbwhioh dtilehsicbrieuoanteh oidebodeyd)emd. 2. The devi ce
according to cl aictﬁl?l F,ghiar acﬁgri zgg in ;nga&}eclgca raji&gh!eﬁw%onduct ive
structures of 5 Ejg BIPER | F@?l' gﬁ‘{? BT F BRI &8 ce accor di ng
to any one of t hdigpideantdiasgignkd torsacichrersfehidratiesit one electrbigsisat 1 east two
contacting el ectr S L6, A e ' {4l S8 e of them peing
di sposed on one g%ﬁbéﬁ?%ﬁq@éﬁ@%%F@?%Sﬁt?%dﬁsjﬁﬂ*ﬂ%caﬁ& | east ot her one
on the other si deontactig el worknidoesi(t), stighstone'of saldBideagbiwoce according to
claim 3, characteyi | Broblad oe deNeaelceCls ¥§$ﬁ‘iwj Wala g short that the
electrically con%j@iiggéghucj@ﬁﬁg%%ﬁﬁc%nseﬂ% Péﬁgl'e F%lé:(_ffﬁ contact with
one of the cont acyersi v rEsp M@sgmjsg. an le f"nu#hm&h?ai neThe devi ce
according to any fiigoR AERI<HA%H 4kt ShdthdPonetHRERREHARS

alechrodes (B, 14} on the other side of sald transpert section,

b} theatleast two coniacting electrodes (6, 14) of each assembly being
" disposed outside of said at least ona slectrolysis region and not
being in contact with the processing liquid,

charasterized in that the spacing betwesrs the at [sast two contacting electrodes
(6, 14) of each assembly does not exceed a few centimeters and is so small
that small structures are pesmanently elecirically contacted by at [east one
contacting elecirode as tite work pleces ara conducted fuaugh the device,

2.°  The device according to claim 1, characterized in that electrically
condustive structures of 5 cm can elecrolytically be treated.

3.  The device according to 'any one of the preceding claims, characterized .
in that at least two confacting electrodes (6, 14) are pmvir:fed. 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 slectrolysis region.
4., “fha device according to claim 3, }characteﬁzed in that the electrolysis
region is so shori that the slectrically conductive structures are in constant
elactrical contact with one of the contacting alectrodes {6, 14).
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inthat it further conprises at |east one processing module (M M, M, M,
M4, Mb, M5) containing the processing liquid and the at | east one counter
el ectrode (4), the work pieces (1) being conveyed there through il3-Mar-2007
horizontal direction of 5 transport, the at |east one processing nodule (M
ML, M2, M3, M4, Mb, MB) conprising, on the entrance and on the exit side
t hereof respectively, at |east one passage for the work pieces (1) to enter
and to exit $aid Mheudeviceratcohdingto ahgasé obihe wredéding icaimal enamotieizé6, 14)

bei ng dlsposed on th ass 6., The device ac ope of
claims 1 - 4! %tam é@fq’fsr?sta#g‘?aﬁtpnefpu?‘iﬁémgdﬁ ‘r‘llecsj(b@%ﬁi Mgaél? e tank
(12) contai nivg) Mﬁ)@cd@ﬁﬁiﬁmﬁhéwcﬁéh@ IR éﬁlftheaét Iéé’ﬁ&in@é‘tﬁjrﬁé’fuélé@ﬁodﬁ ectrode
(4) and that | eads via the surface of_ the processing

he conveyi ng
liquid into &‘be’ffieawmlmzyes ﬁd being ¢@nverad thesa dhrogghir A hqazgataJ gaactjon of
di sposed t e rface of
t he proce%mm %HF?%F %gg%%{ Bﬂekﬂéﬁésgwg’}ﬁ LLQWZW W!1e at’ ghgngsso
contacti ng ekegprisig, 06 thaamtrmwwosmmt mdeﬁrhwesfjrasaeetmily,td‘téeqmocess| ng

conveyi ng’ paphe o #de BT AR ak8eS LB etor e R e oy SBL 11 11 qui o
into the tanlegsidhe cohmﬂn@hietchedél(q,mqmdﬁsposémorsmé pass {n out of the

tank (12), being thereby turned round by deviating neans (18). 8. The device
according to any one of the preceding clains, characterized 25 in that it

conpri sef) papt i ti PRe MRMRE RcORNg ’eﬁ“érﬁ‘ghoﬁ@ﬂpélé?’@s PaSH aGRFacBfzePRGhifg menbers
(7, 23) for Eass ge of the work piece the partition menbers (21) being

di sposed bet rcREPHises ahlspsbpres Eﬂﬂ'ﬁt@él rpc}rgaralr@cthedu@cwmg iayid and thee
ing | h
rocesst 10| b Rt erbe Rt s ol sl i v 2

manner that processing I'Nt 0 cont act
with the at bediate oithequoteasstrigiifuéd inde thediank §12)11) thedat [@ast alevdamterccor di ng

to claims8, a t the seal.in nenber s e selected fromthe
b oun comn | SERIBES ThLd s il 144 FroeeRd oy TS S e S B et o 57
1ﬁ Mar - 2087 3mceT?ﬁhd@rmmsa@qwu¢H B@aih Codtrof tiedtankf(12), ahewt aandnd,
characteri Zecorhtgcttlng electrode (6, 14) being disposed on the surface of the processing

liquid.

7. The device according to claim 6, characterized in that the conveying path

20 repeatedly leads via the surface of the processing liquid into the tank (12),
through the liquid and via the surface again out of the tank (12), being thereby
turned round by deviating means (18).

8. The device according to any one cf the preceding claims, characterized

25 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 cne 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

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

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

lips (23) and scrapers,
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the at | east one contacting electrode (6, 14) is secured to the partition
walls (24). 5 11. The device according to anyone of the precedi ng clains,
characterized in that the at |east one contacting el ectrode (6, 1¥WMag2007
selected fromthe group conprising rollers and brushes (14). 10 12. The
devi ce according to claim 11, characterized in that the rollers (6) have
such a small dianeter and the spaci ng between the |ongitudinal axis of the
rollers (6) and the at |east one electrolysis region is so small that
electrically conductive structures of 2 cmcan electrolytically be treated.
15 13. The d&4i ceTheéevigeragconlingip ameons of tleims 8 @adihgharadterizeddndhatct eri zed
in that bet t e l,ect : pi eces
(D e di spoe 198eing GRtoebIEA e, Taf feHfed GunBRE RN 0 (15).
14. The devi &d)according to claim 13, characterized in that the coating (13)
is 20 disposed in so close proximty to the conveying path that the work

pi eces ( touch the coating (13) as they are conducted past the at |east

one counter {¢l ecThedievicé)accbhiisg m@mw@n@sfﬂqeﬁﬂabedirl%clams, éleaheerizgsor di ng
to any one of rtghe precedi gq% clainms, characterized 25 in that the conveying

path is inclindBat the atieasiane omtaging glectrdle Belfkis sglatpdiTrE the Eewr m 15,
characteri Zeéb&ﬁriéihgtroﬂérg%inﬂgbrfjﬂ?éé(gW).eS are provided by neans of which the
€ ,

at | east one cohtacting electro 14) can be continuously or
intermttently rinsed. 30 17. The device according to any one of the

pr ecedi cl a4 s, [ ri i n.Ld the at. | nge,,.co r.el ectrode
(4) andn@ne ) Iegg%]agg'ggggﬁé@iqq {r?gd&gr? ilt%&?g&i%tﬂgf@eerﬁ%éép and are
ori ented subisévansiict b gnairdidinetertandtthe spacing @gtwee mpitiehongitdivaireds dfthé he
direction of le ansport,: h38 %%ﬁg/ar 2%& 18. The .devi ce l@*&‘lcfr@i &% 0 any one
of the prece@®'RE | ;ﬁnﬂ'st,e@_ﬁ PR? £ _Olyﬁ'strﬁﬁtont'ﬁéoéf"?_ 8t 8GREEoht acting
el ectrode (6¢difbuctife calibRebsal 2 ¥mbstreslbéeslyticdlly bhltfezdgyi ce according to claim
1.8; characterized in that the at |east one
15 13. The device according to any one of the preceding claims, characterized
in that between the at least one counter electrode (4) and the work pieces (1) is
disposed an electrically non-conductive ion-permeable coating (13).

14.  The device according to claim 13, characterized in that the coating (13} is

20 disposed in so close proximity to the conveying path that the work pieces (1)
touch the 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
25 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.

30
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 parallef to the

conveying path and normal to the direction of fransport.
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counter electrode (4) is an insoluble anode. 20. The device according to
claim19, characterized in that the anode (4) is a flood anode.lzl“]]}4 T%%7
device, aiding to any one of the preceding clains, characterized “Th*that the
at | east one contacting electrode (6,14) and the at |east one counter

el ectrode (4) are disposed on a conmon carrier frame (5). 22, The device
according to any one of the preceding clains, characterized in that it
further respectively conprises at |east one first and one second storing

25¢" char A8t er o8 8Ved AEBInG BIRII dinehieced S clifer SrdlERBIRERY 52,2) ° o
conveyi n@ thisktivoaklepsbors coifacting rbecitodeh(8, th)Mb catodicaibfpoladzddast one first

storage facility to the at | east one second stordge facility. 24. A nethod
for electrolyticatly treating electrically conductive structures on surfaces

of work pbeceTheHeviddBosdrtiig! 8/ RanD s, tharh R Zd i thit W‘r@&ﬁ%@@al nst each
other, the method conprising:. a) conti-nuously conveying the work pieces (1)
on a conveymiag elasinedgd) is an ipsglybde anedeof transport through at |east one

el ectrolysis region, b) bringing the at |.east one counter el ectrode (4) and
the work pieces (1) into contact with'the pmsing liquid in said at |east
one el e0r ol Yhiedievim accor@hglid-diéim POCharaste fradchigi thgt theeaivatsk{4jiieaes. (1)
into conhacq& wi t.h an assenbly of at l'east two contacting .electrodes (8, 14),
each assBHBY #MB3Png assigned to one of said at |east one el ectrol ysis

regi on, outside of the at |east one, electrolysis region, at |east one of
said at |east_two contacting electrodes (6,14) of each assenbly being

di spos edZén Omeﬁeﬁ@%’;@m“ﬂé@ﬁeﬁﬁﬁ ang oirtha ppreading clains, *E'ﬁﬂﬂ*ﬁ_&@iﬁd rough
s 6 oo biesdy oS 5, S B 7

prevent i slgetrbde {4) Aradispbaed cnrd eorhinon cardertfrarde5Y.6, 14) of each

22,  The device according to any one of the precading claims, characterized |
in thet it further respectively comprises at least one first and one second storing
facility for storing the work pisces (1).

28.  The device according to claiin 22, characterized in that it further
comprises conveying members {18, 28) for conveying the work pieces (1)
through the device from the at least one first storage facility to the atieast one
second storage facility.

24.  Amethod for lectrolytically tresting electrically conductive structures on
surfaces of work pieces (1), the structures bsing electrically insulated against
each other, the method comprising: " -

. a) oontinuously conveying the work é:ienes (1) on a conveying p;ath_ and
 inadirection of ransport through at least one slestrolysis ragion,
b) bringing the at least one counter slectrode (#) and the woik pisces
* {1) irto contact with tha processing liquid in s&id atleastone |
electralysis segion, - :
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assenbly fromcontacting the processing liquid, characterized In that the
spaci ng between the at |east two contacting el ecirades (6, 14) of1 _%;itcrhmm
assenbly does not enteed a few centineters and Is so small that &Pt
structures are permanently electrically contacted by at |east one contacting
el ectrode as the work |eces are ¢ cted thr t he de 26, The net hod
accordi ng to Hai HIBEMS @Wﬁf%?%ﬁ@gﬂg‘?} élﬁ@g't Pg' Y @%ﬁuct i ve
structures of 5 Cﬁ%m&ﬁtﬁg@sﬂmﬂfﬁﬂﬂl 14} éafnh@‘semlbﬁﬁmngﬁmlgnm&od according to

any one of clains 24 a ed Lt | aces (1) are
at first brought PRES %%Fé%?é\ﬂ" E@Ff"'nﬁ"gﬁee%[ﬂ?‘go%@ ‘i4) are then
passed through anekiolyie atlegst@nemnaﬁetammnmﬁw agal ninto

contact with a conja n e hod,_according to
claim 26, charact® F&%‘hf’s Lﬁ&% %ﬁ%ﬁ@éﬁgf@#@nﬁﬁégpg}wg ﬁ%sen to be so
short that the el mgmlﬁaﬂsmﬂ&uﬁmIeedhglﬁuﬁﬁghﬁdaﬁeglmtmlymaant el ectrical
contact with one of ,the ta electrades (6,14 h re being
passed t hrough théagéqne?ﬂtf%qﬁ ‘Bgﬁl tf g ’% ﬁﬁﬁ%ﬁadﬁg to any one
of clains 24 - 27551@'\%&&%@!&@&%&%&5 mmc&ibn, work pieces (1) are guided in a
hori zontal dirgction ot ort t hr &4 | ectrol ySis region,
contai ned | n &/r eSRE 8?‘%8“@?@@55@?“&8 ?rt?dﬂﬁgf M, M, M, M,
MS, MS), the mrkagsmfmﬂ:)mhﬁcmﬁgﬁamaw@mumo t he module (M M, M, M,
M4, Mo, M 3) through at | east one passage |ocated an the entrance side

t her eof and bei ng- conducted, out of said nodule (A1, M, M, M, M, M, M)
t hrough at cﬂa@é&bnﬁmnmmbmgaéﬁ&eﬂmdﬁt@eﬂhﬁo o@'ltﬁiﬂtmgwwﬁﬂas sai d work

1) b | éct t f 40 12-Mar-2007 | t
e cont abl6 1) o epen PevRNgY asiiot ieen & BN HTBRRR WAL ABGTRR (M M, Mo, B,
MA, Mo, MNomzpésbiPstnithires = mnmwmmmﬂxmwaonm MB! M40 NB;

2 e é’égheqwﬁm%e%%"”e Bt e ooy occoi ng |

liquid contained In a tank (12), into said tank (12). to the at |east one
counter 28, ect riemethoddhcaRAding 1b BlIMR4) CRERRREMEd!Ih Swikiaadcikem there, via

t he surface  of
conductive structures of 5 cm are electrolytlcally treated

26. The method according to ary one of claims 24 and 25, characterized ir
that the work pieces (1) are at first brought into contact with a Gmntéetiusg
electrode (8, 14), are then passed through an electrolysis region and are then
brought again into contact with a contacting electrode (8, 14).

27. The method according to claim 26, characterized in that the electrolysis
region is chosen fo be so short that the aléctriﬁaily conductive st‘mf:tufrés 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, cﬁarar:teﬁzed in
that the work pieces (1) are guided in a horizontal direction of transport through
atleast one eiecfrolﬁrsis region contained in a respective one of the processing
modules (M, M1, M2, M3, M4, M5, M), the work pisces (1) being conducted
into the module (M, M1, M2, M3, M4, M5, M8) through at least one passage
located on the entrance side thereof and being conducied out of said module
(M1, (1, M2, M3, M4, M5, MG) through at least one passage located on the exit
side thereof, sald work pieces {1) being electrically contacted by means of at
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the processing liquid, out of said tank (12) and that the work pieces (1) are
electrically contacted by neans of at |east one contacting electrodeB&G, 14)
prior to being introduced into the liquid and/or after having exi 1ailag2087
liquid. 39. The nethod according to claim?29, characterized in that the work
pieces (1) are repeatedly conducted via the surface of the processing |iquid
into the tank (12), through the liquid and via the surface again out of the

tank (12), LN L Lhareby. ti round, by devi at i.ng. ngans. (. i met hod
accordi ng tl%&%%eoh@ﬁéﬁﬁ%; %Tgﬁ@ Ug%u@’ %g?/plgcp{atpa%}tgﬁrﬂgg&e %‘Sﬂjﬁ%g% QH,HE
el ectri cal IM3NKM; BAB) A6} anvdlor aftephavingleixied aald Aaduls)M] MR AT, Mh?rt ween
t he at Ieai‘&“.o e counter electrode (4) and the work pieces (1). 32. The
met hod accdfdi lH’@)“to claim 31, characterized in that the work places (1) are
- conducted so cl ose al ongsi de the non-conductive ion-perneable coating (13)
that it touches the work pieces (1). 33. The nethod according to any one of
ﬁl ai ms 24I 2532, ﬁ'ﬁhaaﬁ&thnﬁmdﬂmgtmanynhe trfafaims.izrxg- pa; iga:iamctemzlaﬂmd to the
orizontal ,and. that,the at, 6 J.east one , contacting electrode (6, 1 '
Cont | nuous GAGe R RIBEEL IS coRgtatedga e slarn Shine emsgo aUkhy one of
f)! ai (2411) coffain6diH A4hRK (FANIND sald Rk TR ko e BPRA bRE ARt Ne Work
electrode (4) disposed in the processing liquid and from there, via the surface of
the processing liquid, out of said tank {12} and that the work pieces (1} are
electrically contacted by means of at least one contacting electrode (6, 14) prior
to being introduced into the liquid andfor after having exited said liquid.

30. The method according ta claim 29, characterized in that the work places
(1) are repeatedly conducted via the swrface of the processing liquid into the
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 method 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 efectrode (4) and the work pieces (1),

32.  The method according fo claim 31, characterized In that the work
piaces {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 hotizontal and that the at least one

contacting electrode (8, 14) is continuously or intermittently rinsed,

34,  The method according to any one of claims 24 - 33, characierized In
that metal is deposited onto the work piecas (1).
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