PF 0000057941/ HMS AS ORI G NALLY FI LED Device and Method for Electrolytic

‘Coating 5 Description The invention relates to a dewy
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and continuously 1h a transport direction, the object t0 be treated being
contacted with a contacting el ectrode arranged outside an 30 electrolysis

region so thple mvBREHR fu%e%ré%@ﬁtéssto@%étﬁéh tR th@%le?&tr%l?ﬁlé icealing/ of goNducti ve
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metal | ayer.invéritiege netal is deposited on the electrically conductive
structures only so long as they are contacted by the contact electrode, it
is only possible to coat structures 35 which are so largely dimensioned that
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conductor tracks on printed circuit boards, RFID antennas, flat cables, thin metal

foils, conductor tracks on solar cells, and can electrolytically coat other products

such as two- or three-dimensional objects, for example shaped plastic parts.

25 DE-B 103 42 512 discloses a device and a method for the electrolytic treatment of
electrically conductive structures electrically insulated from one another on
surfaces of a strip-shaped object to be treated. Here, the object to be treated is
transported on a conveyor belt and continuously in a transport direction, the object
to be treated being contacted with a contacting electrode arranged outside an

30 electrolysis region so that a negative voltage is applied to the electrically
conductive structures. In the electrolysis region, metal ions from the treatment
liquid then deposit on the electrically conductive structures to form a metal layer.
Since metal is deposited on the electrically conductive structures only so long as
they are contacted by the contact electrode, it is only possible to coat structures

35 which are so largely dimensioned that the electrically conductive structure to be
coated lies in the electrolysis region while being simultaneously contacted outside
the electrolysis region.

A galvanizing apparatus in which the contacting unit is arranged in the electrolyte
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engagi ng in one another. PF 0000057941/11 M5
It is an object of the invention to provide a device which ensures a sufficiently long

contact time even for short structures, so that even short structures can be
25 provided with a sufficiently thick and homogeneous metal layer. The device is
furthermore intended to require less space.

The object is achieved by a device for the electrolytic coating of at least one
electrically conductive substrate or a structured or full-surface electrically

30 conductive surface on a nonconductive substrate, which comprises at least one
bath, one anode and one cathode, the bath containing an electrolyte solution
containing at least one metal salt, from which metal ions are deposited on
electrically conductive surfaces of the substrate to form a metal layer while the
cathode is brought in contact with the substrate's surface to be coated and the

35  substrate is transported through the bath, wherein the cathode comprises at least
two disks mounted on a respective shaft so that they can rotate, the disks
engaging in one another.



-3 Conpared to the electrolytic coating devices which are known fromthe
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correspotils The disksiste donfigured withalcreds @cﬂbrsMatclﬁbdﬂattnak&apeicthm&strhﬂee for a
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substrat e, amdick the cathode configured as disks or disk sections bears for contacting, at
least four shafts with disks may be arranged offset pairwise in series. The
25 arrangement is preferably such that the second shaft pair, arranged offset with
respect to the first shaft pair, contacts the electrically conductive structure in the
region on which the metal was deposited when contacting with the first shaft pair.
In order to achieve a larger thickness of the coating, preferably more than two
shaft pairs are connected in series. The engagement distances may furthermore
30 be varied as desired. It is also possible to vary the spacings of the individual shaft
pairs as desired.

The number of disks arranged next to one another on the at least one shaft
depends on the width of the substrate. When the substrate to be coated is wider,
35 commensurately more disks must be arranged next to one another. Here, care
should be taken that a free gap respectively remains between the disks, in which
the metal can be deposited on the electrically conductive substrate, or the
structured or full-surface electrically conductive surface of the substrate, and a



PF 0000057941/ HV5 -4 disk of the shaft |ying behind can engage. The size of
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coated. In a preferred enbodi ment, the disks are supplied with voltage via
the shaft. To this end, for exanple, it is possible to connect the shaft to
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The distance between two inter-engaging disks depends on whether the disks
25 have the same or different polarities. With the same polarity it is possible for the

inter-engaging disks to touch, for example, while with different polarities it is

necessary to provide a distance between the disks in order to avoid a short circuit.

Furthermore, it is also necessary to ensure a sufficient flow of the electrolyte

solution through the intermediate spaces between the disks and the space
30 bounded by the substrate's surface to be coated.

In a preferred embodiment, the disks are supplied with voltage via the shaft. To
this end, for example, it is possible to connect the shaft to a voltage source
outside the bath. This connection is generally carried out via a slipring.
35 Nevertheless, any other connection with which a voltage transmission is
transmitted from a stationary voltage source to a rotating element is possible.
Besides the voltage supply via the shaft, it is also possible to supply the contact
disks with current via their outer circumference. For example, sliding contacts



di sks with current via their outer circunference. For exanple, sliding
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f n th
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25  solution could flow only through the gaps between the individual disks.

Instead of apertures in solid disks, it is also possible to provide disks in which a
ring is fastened on the shaft by spokes. In order to permit electrolytic coating, it is
necessary for the ring to be made of an electrically conductive material on its
30 outer circumference. In a preferred embodiment, the entire ring is made of an
electrically conductive material. The spokes, by which the ring is fastened on the
shaft, may for example be made of an electrically conductive material or an
electrically insulating material. When the spokes are made of an electrically
conductive material, it is preferable for the voltage supply of the ring to take place
35 via the shaft and the spokes. When the spokes are made of an electrically
insulating material, for example, it is possible to provide a spoke which is
electrically conductive so that the voltage can be transmitted from the shaft to the
ring. Besides this, with spokes made of an electrically insulating material, it is also



electrically conductive so that the voltage can be transmtted fromthe

shaft to the ring. Besides this, with spokes nade ofpgpgg S417/A09 Y
insulating material, it is also PF 0000g57941/ HVMS -6 pOSdS-dI()%Fe to c§onnect

the ring to the current carrying shaft via a current conductor, for exanple
a cabl e. W tpossibisctor ¢arakttythe miagltathenguregnbrarsying shaftswalaswrrﬁmgomﬂletqro appl y

the vol tage glf pRehbi tc.%bFth\h{h'r{P& SAHit) Hetat #’sﬁcﬂée |?l%dalsc{)|9c553 y the ring

surface is cont act e I ng cont ac SUC as a rus OI’ der to
be able to clevpltage diwctytorthe yipg sudass: Tadhinend.fer example. Hering %lrrfaﬁerSal i ons

fromthe el egdnigthed ﬁrtﬁ@'shﬁrh%&oﬁtébtfs%%@a'EﬁIsﬁ' | ayer, the disks are
respectively connected cathodically in the aforenentioned exenplary

enbodi memts. Oning to the cathodic connection of the disks, nmetal also
deposits on fhgder tbibeidbld iaaraerfyqrueerbstrdﬂﬁmangrot mecmaf,tea:é uﬁthmeialsme

anodically ipn order t ep osrte enetal )i ze them
This may. 1 ofommniecroEE SHREon fo 5t redh Tishs e ke ab dePertiebe abie to
carry out decmﬂrebﬂedmthodmanguml thg atgremantioned exemalapy efmbodiedntse o tent t he
di sks can be,r rake ont t ks which
are | owered @ﬁ?’gﬁlqgj'c é&%}g ité%ﬁ@ Sﬁ%‘l %‘gpalég\ggp‘gﬁs t?' 'l“ 'tdg-li%refg}es

cat hodi cHl | yneosksdry ta txmrw;ctsﬂhe digkis @ahodicalyrimiosked td rammvtertbe demsutednmtair e

coected  anpialize FAFOHAY hAF, GRERIALERLLCARTRERTHSH Sl Ph ar e

| owered onto |ve res on the
substrat e arerdeaihdei akle |ty C%Wn@tdcd%detalheﬁtlohedtemr @peramnedn aApretfrereecg ame

ti e, Dy tneoBsheneRBNRKSIR 1ofaidte nofl BeSuubRinaR. R IRkl i

substrate Fevi ous eposited on themis removed agai n.
i s possi bl e, disif V@U@é.‘rrﬁiee |0W9é%%@@tq \hﬂ pUPHrate épavs ins Néiﬁtca\ﬁﬁttl’ﬁ |09§”Qﬁt%¢s

| owered gt Ocatﬁ$tﬁca3|9bﬁhriélﬂr% s ﬁhkﬁrd’r‘é‘trﬁbé/d h@h‘reth@ sib@tfréteV&ré leohhettél Sks
rai sed fromthe substrate. ~Preferably, however, | east two successive

shafts with @psfically. nT'E?USEh@SgﬁaH'&dH’F’&k§°’E§C§|déj’$'@s%€}? AtReloyersshtedhont o t he
substrate, i éhl:f%frdtéf tHeOeIQMﬂbéilyfo%hHuélﬂetsﬂuﬁtQ?és oretreCéuus&atbl ate Gathddihily e

substrates wh a ssed t hroug wo di sks wi t

cat hod, ¢ conttRiaanEd ety caaeion: BaaRedtis by 4o S eridnol te

i nter- engagl d:lrgksdwlsrkﬁ db et touth ehesstistrael the mbtespreerubgy dapeitetMonaheraie passed
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30 engaggO n?cwe\é}%éarﬁ Coating of these electrically conductive structures
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the substrate and alternately have a shaft with its disks raised from the substrate.
Preferably, however, at least two successive shafts with their inter-engaging disks
25 are respectively lowered onto the substrate, in order to avoid failing to coat
electrically conductive substrates which are passed through a gap between two
disks without cathodic contacting. As soon as two successive shafts with their
inter-engaging disks touch the substrate, these substrates which are passed
through a gap between two disks are contacted by the subsequent disk which
30 engages in this gap. Coating of these electrically conductive structures is
therefore also ensured.

In a preferred embodiment the disks have individual sections, electrically insulated
from one another, distributed over the circumference. The sections electrically
35 insulated from one another can preferably be connected both cathodically and
anodically. It is thereby possible for a section which is in contact with the substrate
to be connected cathodically and, as soon as it is no longer in contact with the
substrate, connected anodically. In this way, metal deposited on the section
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or nmetal/ pI aptthe sbafandithe disksdy edversing ﬁlerﬂ)@@fﬁyﬂf dlee shafts, der exampie um are

preferredy ic8l +medPahiddtciddihqdi Sks do not di ssol ve when they are
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mat eri al y\/m ch !s conventlpnal for insoluble anodes and is known to the
person skil | gdeinutme fraft whieh BiceéiBétaRally cah@Gttive parts of the disks are made is

preferably an electrically conductive material which does not pass into the
electrolyte solution during operation of the device. Suitable materials are for

25 example metals, graphite, conductive polymers such as polythiophenes or
metal/plastic composite materials. Stainless steel and/or titanium are preferred
materials.

So that the disks do not dissolve when they are connected anodically in order to

30 remove the metal deposited on them, the material which is conventional for
insoluble anodes and is known to the person skilled in the art is preferably used
for the disks and the shafts. For example, titanium coated with a conductive
mixture of metal oxides is such a suitable material.

35 In a further embodiment, the electrolytic coating device furthermore comprises a
device with which the substrate can be rotated. By rotation, electrically conductive
structures which are initially wide and short as seen in the transport direction of
the substrate can be alighed so that they are narrow and long — as seen in the



for the disks and the shafts. For exanple, titaniumcoated wth a conductive
m xture of metal oxides is such a suitable material. 3‘60{)@0@-’7%{,“@%

enbodi nent, the electrolytic coating degi.ce furthernore conprises devi ce
w th which the substrate can be rotated. By rotation, electricall

conductive Hanspeftdirgstionn @fferaiotationi Thexratatiop; aeeneneaten frtditierentealing, t he

transport di faes whlkh@fe did® ﬁﬂé%étrtﬁét%oﬁﬁ\'ﬁ\%%é'eleﬁﬂ%ﬁlfys&n"dt]éﬁvetéﬁ%tu?é € narrow
and long - as seen in the PF 0 transport direction - after

rotation. Tha'easlyddkegplacsHpondha trst santach mth thegathedicaly panneciedediskani ch are

due to the fact that coati ng of the el ectrlcally conductive structure
al ready t connect ed

f t
i sk B A BB BB IIRe shasan bFtsst ethaSbelioh e AR D ARSI co for a
second ti nre throughher smugahdaoseqmndmgcdemepﬁmamme theaughewhidth theasubpsteate lis ough

whi ch th t ot 100 t
170, more pr ERpdoreipn] s e Bafe of o, 1558, 170088 PR%GaPY A IFE: T < e
range of frorang@ of froh0f° tand0hir partipdart in ¢he angy opfremeﬁﬁém yo@"hen(ar'@lr@ t hr ough
which th . [ [ t 0 - 1

that the angpaiene s, dlerbRbl e dhalh (FRAGRNMALA MneCoultRRTIS Rolaled'ss TR0
nmore that? 5 esseniigly 90Thesseeliallyed( aneanstthat theg angle th@umwhmhéhmybsj@t%mr r anged
i nside or oujsSiydfed HSeéjﬁBlhdmérn?]Ph%‘?é e W%mtdﬁa ?ﬁ@%evlé 45 r%fatnh?%iUbSt rate

again, for exanple so as to achieve a greater ﬁer th I'IESS e netal

| ayer, the r%‘ﬂ@ﬁfﬁf?nma)h% areanged inside fb'é?‘ﬂ%%l"&'l’%i { Qrgert Recoghiteatde 0 be 15

coat ed. V\hensnaa@ﬁ ﬂm@rsu‘ébﬁ'&fté@@amff& Bﬁarﬁplé%braéttgabl‘ﬁe\lvéqé 9%@9 Iéybrlﬂﬁclﬁééé ed, the
rotation aX|s is arr %2?3 t?‘ﬁso that after tatlo t he su%@t te i s

posi ti oned i Af becpeta! ! a{Ptaf'ﬂ'éax@Lﬁ?'Q‘f'@ PEME8 EPH'G‘”HP QP%EP PRxt

poi nts i15theoaled.ecti on of the cathode. 20 The | ayer thickness of the netal
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possi bl e to b@ldure by the method according to the invention depends on the contact time,
which is given by the speed of the substrate through the device and the number of
shafts positioned in series with inter-engaging disks arranged on them, as well as
25 the current strength with which the device is operated. A longer contact time may
be achieved, for example, by connecting a plurality of devices according to the
invention in series in at least one bath.

In one embodiment, a plurality of devices according to the invention are
30  connected in series respectively in individual baths. It is therefore possible to hold

a different electrolyte solution in each bath, so as to deposit different metals

successively on the electrically conductive structures. This is advantageous, for

example, in decorative applications or for the production of gold contacts. Here

again, the respective layer thicknesses can be adjusted by selecting the
35 throughput speed and the number of devices with the same electrolyte solution.

in order to allow simultaneous coating of the upper and lower sides of the
substrate, in one embodiment of the invention two shafts with disks mounted on
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di sks, the disks may be sinultaneously used for transporting the substrate.
Suff|C| ent

When only one side of the substrate is intended to be coated, the substrate may

25 either rest on the inter-engaging disks, in which case the lower side of the
substrate is coated, or be guided along the lower side of the disks, in which case
the upper side of the substrate is coated. When the substrate rests on the disks,
the disks may be simultaneously used for transporting the substrate. Sufficient
contact of the inter-engaging disks with the substrate is achieved by pressing the

30 substrate onto the inter-engaging disks, preferably by a pressure device. Pressure
rolis or belts, which are guided around shafts and pressed against the substrate,
are for example suitable as a pressure device.

When the substrate is guided along the lower side of the disks, it is necessary to
35 provide a transport device by which the substrate is brought in contact with the
disks. Such a transport device is for example a belt or rolls, on which the substrate
runs. The substrate may then be pressed with a predetermined application force
either against the transport device by means of the electroiytic coating device, or



contact of the inter-engaging disks with the substrate is achi eved by
pressing the 30 substrate onto the inter-engagi ng di sip.oo6¢s704dPMSs by a
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anodes in the bat When only cathodically connected shafts and di sks are
provi ded, tsh%ﬂﬁ‘\ecessary to arrange additional anodes in the bath. The
anodes are then preferably arranged as cl ose

On the one hand, with different poling of shafts, disks or the disks' sections
insulated from one another, the anodically connected shafts, disks or the disks'
25 sections insulated from one another may be used as anodes, and on the other
hand it is possible to provide additional anodes in the bath. When only
cathodically connected shafts and disks are provided, it is necessary to arrange
additional anodes in the bath. The anodes are then preferably arranged as close
as possible to the structure to be coated. For example, the anodes may
30 respectively be arranged before the first shaft and behind the last shaft with inter-
engaging disks. When the substrate is coated only on one side, it is for example
also possible to arrange the cathode on the side of the substrate where the
electrolytic coating is intended to take place and the anode — without it touching
the substrate — on the other side of the substrate. On the one hand any material
35 known to the person skilled in the art for insoluble anodes is suitable as a material
for the anodes. Stainless steel, graphite, platinum, titanium or metal/plastic
composite materials, for example, are preferred here. On the other hand, soluble
anodes may also be provided. These then preferably contain the metal which is



as possible to the structure to be coated. For exanple, the anodes may 30
respectively be arranged before the first shaft and bepposbdsigai/ams shaft
with inter- engaging disks. Wien the supsirate is coated only on one side,
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metal's, pref %Eakfec}{ncally con c'l’lun}we ténagcguqébte é?gc?ndauy conductive materials are,
for example, carbon or graphite, metals, preferably aluminum, iron, gold, copper,
25 nickel, silver and/or alloys or metal mixtures which contain at least one of these
metals, electrically conductive metal complexes, conductive organic compounds
or conductive polymers.

A pretreatment may possibly be necessary first, in order to make the structures
30 electrically conductive. This may, for example, involve a chemical or mechanical
pretreatment such as suitable cleaning. In this way, for example, the oxide layer
which is disruptive for electrolytic coating is previously removed from metals. The
electrically conductive structures to be coated may, however, also be applied on
the circuit boards by any other method known to the person skilied in the art.
35
Such circuit boards are, for example, installed in products such as computers,
telephones, televisions, electrical parts for automobiles, keyboards, radios, video,
CD, CD-ROM and DVD players, game consoles, measuring and control
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organi ¢ conmpounds or conductive polynefs. A pretreatnent nmay possibly be
necessary first, in order to make the structures 30 electrically
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supports are, for. 5 exanp % I'ms such as polyimde fil
films orl® wkéflnrsoiarmﬂs %nn\w mias,m@&%piayaqsqr?er@owdt%tth@@r%qum 6t es are
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el ect r omagneelectraric eamapanenbn, for t her nal conductlon or as packag| ng. It is
furthernmore possible to produce contact sites or contact pads or

I nterconnections on an integrated electronic conponent. After |eaving the
el ectrol yt i cABYaleavingdéa @lectrolyic <cas4ng Maviagn\thp esubsiralee may2 de pfusbes s ed

accordingyto @béss%be&%okdiﬁg% o ét@@s RA6ARTo Sk |deRebrl B rpife aftoFor exanp e,
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and/ or the sEFPRIet r@nmng)gleHVq)|gt§ residues may be removed from the substrate by

washing and/or the substrate may be dried.

The device according to the invention for the electrolytic coating of electrically

25 conductive substrates or electrically conductive structures on electrically
nonconductive substrates may, according 1o requirements, be equipped with any
auxiliary device known to the person skilled in the art. Such auxiliary devices are,
for example, pumps, filters, supply instruments for chemicals, winding and
unwinding instruments etc.

30
All methods of treating the electrolyte solution known to the person skilled in the
art may be used in order to shorten the maintenance intervals. Such treatment
methods, for example, are aiso systems in which the electrolyte solution self-
regenerates.

35

The device according to the invention may also be operated, for example, in the
pulse method known from Werner Jillek, Gustl Keller, Handbuch der
Leiterplattentechnik [handbook of printed circuit technology]l, Eugen G. Leuze



The device according to the invention for the electrolytic coating of
electrically 25 conductive substrates or el ectrical | proapdisTohy/ans ruct ures
on electrically nonconductive substrat es.may, according to requirenents, be
equi pped with any auxiliarX devi ce_known to thezperson skilled in the art.
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Such auxi | i aV§r@fe¢0Edvolme 4, pages d22mMf0e34h 3rhs3°% PPers, supply instrunents
for chemcals, winding and unw nding instrunents etc. 30 Al nethods of
treating the_glectrolvte solution knowm to the person skilled in the art
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solution, which is used for the coating, in this 5 case depends on the
metal with which the electrically conductive structures on the subs}rate are
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coating of fHamdbookeatlgripiteciasiduit tactiroisgy] LEGgenes. Leaze ieragwe(03, tdiempedt son

skilled in tggg&résgftﬁ:?sgexanpl e fromWerner Jillek, Gustl Keller, Handbuch
ntecnmi

der Leiterpl " [ handbook of printed circuit technol ogy], Eugen G
Leuze Vetdag, 2003, volume 4, pages 332 to 352. 15 The advantage of the

devi ce. aCCor Hhob iAo Y BB OR 2Athd AT PEEPE RBinod Sodofind Vet o1

is that the inter-endaging disks provide a greater contact area an
therefore a lothgdiventien igdhatitherinteseangaaing diske aravisigra greaten soptasiareg androl | s

such as  thogRrdpRN Iéﬁg@%éﬁ}ﬁctRH\é’Peﬁﬁﬁit atel than i PetlalE GvilPORA4 Bliéh b9 Pproduce
shorter paths 20 with greater netal buildup and nore honobgeneous | ayer
t hi cknesses. thpsg known from the prior art. It is therefore possible to produce shorter paths
20 with greater metal buildup and more homogeneous layer thicknesses. The
installations can also be made shorter, which allows a greater throughput with
lower operating costs. Another essential advantage is that now even very short
structures, for example those desired in the production of circuit boards, can be
produced more rapidly, with greater control and above all more reproducibly and
25  with homogeneous layer thicknesses than is possible with the roll systems known

from the prior art.

The invention will be explained in more detail below with the aid of the drawings.

The figures respectively show only one possible embodiment by way of example.
30 Other than in the embodiments mentioned, the invention may naturally also be

implemented in further embodiments or in a combination of these embodiments.

Figure 1 shows a plan view of a device designed according to the invention,

35  Figure 2 shows a side view of a device designed according to the invention,

Figure 3 shows a side view of a device designed according to the invention in a
second embodiment,



installations can al so be made shorter, which allows a greater throughput
with lower operating costs. Another essential advantpggobgos7oaimHmsy even
very short structures, for exanple thogg.desired in the production of
circuit boards, can be produced nore rapidly, with greater control and
above all nore reproducibly and 25 wi th honpgeneous |ayer thicknesses than

i s possi bl e pighke 4 BRowsPd bhaFitiEaBinkRAEk mbliMsd bRg, prior art. The invention
will be explained in nore detail below with the aid of the drawi ngs. The

figures respectively show only one possi bl e enbodi nent by way of exanple.
30 Ot her thaFRigure $ Beovedrh ik nesigsedratdording th the reventiorewith bmlnnidml sedtional |y al so

be i npl enent urth odi nent,s of t hese
enbodi ma?s Sgﬁnﬁﬂﬁ’én?a‘jﬁ%&gﬁ% onslagﬁﬁ\«;f@ﬁ}rgyte °H§W‘8e é cg according to
the invention, 35 Figure 2 shows a side view of a device deS| gned according

to the inven | [ f a device designed according
to the invenﬁgg%?ﬁ'l’:d"ggjésg%’ﬁ%ﬁ%%ﬂh%é’gﬁemﬁﬁ%gooom941/ HVE -14 Figure 4

shows a shaft with a single disk nounted on it, Figure 5 shows a disk
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i nsul ated from one another distrib over e circunf erence, gure 6

shows a &&nt Bembey; of first giske ﬁ@r%aff?@ﬂﬁd A Hrsy shatt fukhe qshse%ﬁféﬁm%“‘ée%l an vi ew
of a device H%Eh&aeﬂ tRE SIRAfEN MhtaosphblﬁanVﬁé‘E[bﬁhg #\is sbibctstndethatdisis 4 st di sks
2 are arrang\%ﬂ ﬁ first shaft The di sks are reigee tlvelg nmount ed on
the shaft 1 W° aéeéi‘)%\%q%’go%a SFHQ”%E%%‘I A28 ‘?"Sa%l"éét $6AGRHP 4hili%s 4
which are fas¢sonadisks 4isserernd sshaht a first disk engmgespattivdly endyestpweay 6 of
the second sks 4d|§]sgs§I ected so that a first disk 2 can respectively

engage betwe did disks 4. 15 In the embodi nent represented in
Figure 135t he flrst di sks 2 which are nounted on the first shaft 1 and the

d di sks; 4, whi : _ h
the same w dlneHHRaRdy IR ridlfe ToRE M RS el GRRRKFon, Tave
di fferent wi therfigst shafttihang basecont] dikks dwhishare nwuitad oraipersespratshaltcd v be 20

provi ded on g%?eétné hfav&‘/‘ﬁ‘ré %}rﬂ% $chh. i Eme%l’g‘leegé éf@hﬁ&s@lé fo ré\ﬁaé Qidkd he width

of the disk n th I rst t are provi € secon or disks
wi th differemith qifferents wigites. ntp uthise Bassn ctﬁi@ @fhaﬂwal \vﬁﬁhmﬁm@peﬁtwwdw]‘erent

wi dths ape MpriidRE onWhedMafSRAI disks witth a WEGRSAACH difféYs fidietHé Wikiln&iage bet ween
two di sks on the secon

disks on the first shaft are provided on the second shaft, or disks with different

widths are mounted on one shaft. When disks with different widths are mounted

on one shatft, it is necessary for the distances between two disks on the second

shaft, which engage between two disks on the first shaft, to be selected

25 accordingly so that the differently wide disks can engage in the spacings.

Preferably, at least two shaft pairs with inter-engaging disks may also be

connected in series. The shaft pairs may then be aligned mutually offset. It is also

possible for the disks of the front shaft of the rear pair to engage in the spacings
30  between the disks of the rear shaft of the front pair.

The distance 3 between two first disks 2 is at least as great as the width of a
second disk 4. The spacing 6 of the second disks 4 is likewise at least as great as
the width of a first disk 2. The distance 3, 6 between two disks 2, 4 is preferably
35 greater than the width of the disks 2, 4 respectively engaging in this spacing, so
that electrolyte solution can flow through this spacing in the direction of the
substrate to be coated. The engagement depth 7, with which the second disks 4
engage in the first disks 2, depends on the spacing with which the first disks 2 and



shaft, which engage between two disks on the first shaft, to be selected 25
accordingly so that the differently w de di sks can engRgeoo0s784FHMSACI Ngs.
Preferably, at |east two shaft pai rs wig- inter-engagi ng di sks may al so be
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di sks 2, depends on the spacing first disks 2 and
00000579411I—R78h9f"_’§$d'tsh%2§€€M%P§Q§'SHS éut%b? Hltﬂéf?d'éd to contact the
substrate. For |nstance it is possible for the disks 2, 4 to engage with
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touch the second shaft 5. Wth an equal dianeter of the first 5 disks 2 and
t he secondd his_case, t d s 4 al touch .t first
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be different evi ce accordi ng
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In the seconghgGirsikhaft 1 an-mﬁ’e ﬁ%a%Ea@% !léﬁﬁe‘élo‘égﬁ 0§eth6r Wetctinltaﬁﬁ;:)cf?rlrtg%]E rically

conductive structures coat frate llace with
t he spaci ng Bt firpledigks %Ia”ﬁhtﬂe §eFandsdigis ﬂwthﬁae fsplps‘g{at% Kef the spasing ‘H’éh second

shaft 5. Thewﬁlcﬁ%ﬁé fitsP ARkO erarid e BLAMd Hisks B AbUthsthefsubéthe id d&iotscgf t 1 and
the second shaft lie, [he cl oser together the contact points of the first

disks 2 and f %reg%%%era &s 4 with the substrate lie. The spacing with
which thgofirst disks 2 and the second di sks 4 touch the substrate is
denot ed by [efere ce. nune

rise b by Lt SRR R S
means of a tbalhsqﬂoelectdﬂwemmlﬁn bhhemeansid Eotransport device 32. The transport
device 32 in the embodiment represented here comprises an endless belt 33
which runs around two shafts 34, 35. The distance between the belt 33 and the
25 disks 2, 4 is selected so that the substrate 31 with the electrically conductive
structures 30 is pressed onto the disks 2, 4 with a defined application force. The
electrically conductive structures 30 may optionaily be pressed onto the disks 2, 4
by mounting the transport device 32 fixed and, for example, pressing the disks 2,
4 with a predetermined application force onto the substrate 31 with the electrically
30  conductive structures 30, to which end the shafts 1, 5 of the disks 2, 4 may be
resiliently mounted. Alternatively, the axles 1, 5 of the disks 2, 4 may be mounted
fixed and a predetermined application pressure may be exerted on the substrate
31 by the transport device 32. To this end, the shafts 34, 35 of the transport
device 32 are preferably mounted resiliently. Instead of a transport device 32 as
35 represented in Figure 2, a plurality of individual shafts arranged next to one
another may also be used as a transport device. Instead of the transport device
32, it is also possible to provide a second device according to the invention which
comprises at least two axles with inter-engaging disks arranged on them.



device 32 in the enbodi nent represented here conprises an endl ess belt 33
whi ch runs around two shafts 34, 35. The di stance bet pp@ootdsrobetms3 and
the 25 disks 2, 4 is selected so that tqg-substrate 31 with the electrically
conductive structures 30 is pressed onto the disks 2, 4 with a defined
application force. The electrically conductive structures 30 may optionally
be pressed ont erdeh @hses the tréinsgn, nmiurﬁdsagretimedmreaﬂmﬂnﬁe deles CIesSé’nfixed
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el ectrically, conduct ve st ucturﬁs 30 is ossrble Fnodes 36

0
are further RBFEMBY §5i4a5d BWOd*FFf’é“ aﬁg‘@e%n@esr?éy filig TQusp0fd
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are preferabl rran n the vicini the el ec cal l.y condyctive
ot ruct ur e s0ctamde DRE Eres 11134 SO 1 s BTheR S0P I AR LRAEE ¢ 1o
anodes 36 dopasbn skilkedhintthe ael Bt aricdas may bedmdumsoluuesmdlsomblee 30 since
otherwi se the netal already deposited on it would be renoved again. Besi des

t he enbodi nent of the anodes 36 in the formof flat
The material for insoluble anodes 36 is known to the person skilled in the art. For

25 soluble anodes 386, it is preferable to use the metal which is deposited on the
electrically conductive structures 30.

Figure 3 shows a side view of a device designed according to the invention in a
further embodiment.
30
In contrast to the embodiment represented in Figure 2, with the device shown in
Figure 3 it is possible to coat electrically conductive structures 30 simuitaneously
on the upper side and the lower side of the substrate 31. It is also possible to
electrolytically coat holes 37 in the substrate and thus obtain an electrically
35 conductive connection between the electrically conductive structure 30 on the
upper side and the electrically conductive structure 30 on the lower side of the
substrate 31. To this end, respectively, a device which comprises at least two
shafts 1, 5 with inter-engaging disks 2, 4 arranged on them is arranged on the



20 rods, the anodes 36 may al so be configured as flat nmetal or as elastic

wires, for exanple spiral wires. It is also possibl epg goag7o4MAMSANOde
forms known to the person skilled in ify . art. The anodes may be both

insoluble and soluble. The material for insoluble anodes 36 is known to the
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on the | owertheisgbstete istppntastasidyrthe disBe 2, 4on thess sbaflts- respectively, a device
whi ch conprises at least two shafts 1, 5 with inter-engaging disks 2, 4
arranged on themis arranged on the PF 0000057941/ HMS -17 upper side of the
subst r at'® 31Figdiedt ghews p shalidesigned aprardiag tathe ipyantiop withsk diskdnoupteds j t h

i nt er - engagi ggitdi sks 2, 4 arranged on themis arranged on the | ower side of
the substrate 31. The substrate is guided through between the devices. The
substrate is preferably transported by the disks 2, 4, which contact the

el ectrical | yAXisionduas irepresdriett tiniRiguré 0t codmptidess ingindtival tsbetional 11.tTiee shaft s
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4 conprises ¢oneviedwathodisally white the adfpicent seetion bhis cbinested aeedieallyi The y
nsul ated e aflahid!di thid bRBbARRNAL Ml Herihuiich d%yésn§§~{r@tgeeﬁbn1?1 wiii s, for
exanpl e, makes 1t "possible Tor sections 11 |ying next to one another to be
connect ed di ffieicenpegied Fathodizallypiseremayed sageain samithisvagetipn 1t aweact &
cat hodi czg | YeaMhebRd! HORAIPCEAE BARIVAIOBE IHe infet0 ftedl AN FRividGal The
advantage of this enbodinent is that netal which deposits on the section 11
whi | e sections 11 is possible during operation of the coating device. So that sections 11

lying next to one another can be connected differently, either its own current

supply 13 is provided separately for each section 11 on each individual disk 10 or,

since the neighboring sections 11 of disks 10 lying next to one another can

25 respectively be connected in the same way, a continuous current supply 13 is

provided with which the respectively adjacent sections 11 of the adjacent disks 10

are contacted. An insulated cable which is fastened on the outer circumierence of

the rolls, for example, is suitable as the current supply 13. Instead of on the outer

circumference of the shaft 14, the insulated cable may also extend inside the shaft

30 14. To this end, for example, it is necessary for the shaft 14 to be designed as a

hollow shaft.

Besides the current supply via an insulated cable, the current supply may also
take place directly via the shaft. To this end, for disks 10 which are constructed in
35 individual sections 11 electrically insulated from one another, the shaft 14 is
likewise constructed in individual sections electrically insulated from one another.
The current supply may then respectively take place via the individual electrically
conductive sections of the shaft 14. To this end, the sections 11 of the disk 10 are



It is connected cathodically is renoved again fromthis section 11 when it
is 20 connected anodically. This renoval of the netal pe@oosiszoa1/mams he

i ndi vidual sections 11 is possible durigg operation of the coating devi ce.
So that sections 11 |lying next to one another can be connected differently,
either its ol@FPeclivelysonn lo,amedeqtdcally gonductiveseasiipa obihg shalt 1dach section 11

on each individual disk 10 or, since the neighboring sections 11 of disks

10 lying next,to one anqther can 25 re ctively. be connected in.the sane
way, "o cont | NNGOLRE Grisuonlydh e BeERBLT Pl A i 117 SRK R TesRetiect f vel y
adj acent sectakesplatd viafa ¢ureenasijipphyed indhe ksmldl andansulated tatué abe indlividuas ul at ed
cable which | s n 0 L .ClIC ' r
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ci rcunf er encealdé cornmectdorsf t5. The cable consadtian 48 neybl as nepkesahted irekigeredd i nsi de

the shaft 30b&%rra?[§e& ﬁrﬁ) ﬁeg‘\%ﬂ%iﬁéa ;B'tf HRXAIP1E, altnbubl? itW?%%téspist‘:%é‘ibfe% ﬁrg\ﬁdé haft 14

to be designed as | Besi des the“curren gﬁp.y la an
i nsul at ed catecablerronpegtioan! 5 ongdie gndelitha ingdividuahreomerde &1 (acinacthe phaft a t he

shaft. To thys igRfderfRbidtinNateld] bAbtdeRing ot thBSks Y61 Bifls Iridy, op ek@Mpiel dual
sections 11 electrically insulated fromone another, the shaft 14 is

t
|i kewi sel®on8e [MPRE &5iNGH2i RigWhiClL i inseded HHQ ag ivsHlrtedaFalle SARIN%22dNS r om one
anot her.  TheuresHt kapply $8ppl y may then respectively take place via the
i ndi vidual electrically conductive sections of the shaft 14. To this end,
the sections 11 of the disk 10 are PF 0000057941/ HVS -18 respectively
connect ed t oFigoreeh stadwsd & gille yieeostdidisk aszorieg fodfigwd 4t he shaft 14. Wen the
current supply to the individual sections 11 of the disk 10 respectively
takes place via a current supply 13 in the formof an insulated cable, the
i ndi vi du® B dleténsglinmiantareprésentasix dnepd, ethee spreenti sapply afnthec irdividual t he
current supp . | Tk | QR y - as
represent ed F#r@]gt%?{é%zmee%%?gp ?gﬁnégs ce]’ﬂé%elnﬁ? r'@gﬁﬁ% glagﬁéﬁéédﬁ@ﬁﬂ%&m
al though it Beargesiobesuaraircemisrenceds tha shaf it Whepa pialiny akdisiss Bh t he end
of the indiviiatar@ETRR & drle AR Gr! e B! dnattlth, opBniAgSiionAMcRY
| at eral broadening of_ the disks 10. This may, for exanple, 10 be done using
a pin whi ch the Gahles t7:¢an b suidpd arskrefarakly &imed is fhe/indyidyal segementsit ent

supply 120 Fofesife Ststha shibfla 4V TRMinfviduafEsdmats Ak dird BodrecldddditRe 4. 15 In
t he enbodi nent resented here, the current supply of the individual

;
segnents 11 63P¢ A2 vigicOR1aEhonIRelons| '3ce vi a i ndi vi dual i nsul ated cabl es whi ch
are arranged on the outer circunference of the shaft 14. Wen a plurality

of disks 10 In order to improve the electrolyte supply to the substrate to be coated, recesses
16 may be formed in the segments 11. In this case, the electrolyte solution can
25  flow through the recesses 16. The recesses 16 may respectively be formed only in
individual segments 11 of the disk 10 or in all segments 11 of the disk 10.
Furthermore, instead of the recesses 16 in the disk 10, it is also possible to
configure the disk 10 in the form of a wheel in which an electrically conductive ring
with individual spokes is fitted on the shaft 14. In order to permit electrolytic
30 coating of a substrate, it is necessary for the disk 10 to be electrically conductive
on its outer circumference. To this end, for example, it is possible to provide the
disk 10 with an annular contacting region 18 which is provided on the outer
circumference of the disk 10. The conventional material known to the person
skilled in the art, which is currently used for insoluble anodes, is for example
35  suitable as a material for the annular contacting region 18. This may, for example,

be titanium coated with a conductive mixture of metal oxides.

When only the annular contacting region 18 is configured to be electrically



are arranged next to one another on the sane shaft 14, openings through
which the cables 17 can be guided are preferably forpsfedooomg,ty@.ﬁmmg vi dual
segnents 11 20 on the side facing the sfjpft 14. The individual segnents 11
are connected to the cable 14 via contact connections 15, In order to
i nprove t he €MEBELVS) {eaindivigualsegmentsel s Meytheamads of Bk eleskicaly inpdaises 16

may be for meghatefial iR@hs Bagigib&twdén tHearinias c@ﬁtaeungtrl@gsoalmrfdomutsaaﬁqhutlon can
25 fl ow throquﬁt he r, cesse? 16. The .reces
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circunfer e”CS‘erﬁﬁt éﬁb@ncddn'ﬂkca%%dncTE@m%@Wﬁéﬁér%@Iy it8 sBfficht iﬁFﬂYé’m&@laﬁ&?ﬁ person
skilled in the art, is currentl used for msolubleoﬁnodes is for
|

exanpl e H5 sif tt%lS’PeUra‘é'd%Fj FesPertively petween dndlyidval eorsitsad? ichdhe @gnYar 18. This
may, for exaggitasting begibn t18nDU6@tWQi§I fdattd bhthas, Cthmde@memg 191 of ttHes @nm‘na:rnet al

oxi de Wien only the annuyl ar c n 18 nf

Ol des. e bdinb ToaB0 A SelkaSh, RebRR, BBmitd 3SRE! SEbESERL00, 1y
m;ty be rr:ade odeatn dlokLa sh@rabirqultébméatéra]mgn%di}mﬂgrfzaﬂ»eclted sef]wemggcamd_baet ween
t ar t he shaft ) n this case, it is
ne?eﬁgnlrieceséagﬁé/aa?caybgg'&rs/e%%eao %L?Pfiﬂt conductor either through the

electriclily conductive material or on the surface of the individual

segrent s, 5 Bl be HOLHBEREHP S LD RURY SDBois WP Yokibe WRLGHLd N t he

enbodi ment presented here 1's con |gure as ca res on the

out er ci r cunfeoogdirgto the invRetiothaft, can be carried to the annul ar contacting
region 18. Wen only the annular contacting region 18 is configured to be
electrically_conductive, in order to.  permt anodi ¢ and cathodi c connection

al ternatel y 7he puranisupelyda@ shaft thwith ﬁ’%ﬁ dPiasranged £p it GayeiopexINBlgd
respect il ytah@tpm@rma Bqined uidk ZEaBTded cisi®é tHdigath b éleatrolyeosi@iohi Ng
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sufficientl ysutrstramrtd:ebe topatdois doomtasheny. tToc this ehdl, thet fveteer disk AAToMkenadd y
connect ed se&r;ggr}se% 9ar‘;jl nadnn‘lf’}lar C(?c;[npacﬂli'agc ar'e!g%nc?@ gt Eh ls SHAdES! tmto individual
segments 19. Instead of an annular contacting region 18, it is also possible for the
25 individual segments 11 of the further disk 20 to be respectively made entirely of an
electrically conductive material. To reduce weight, it is possible to provide
recesses 16 in the individual segments 11 for the further disk 20 as well. The
recesses 16 may be formed in each segment 11 or only in individual segments 11.
The individual segments 19 of the annular contacting region 18 are electrically
30 connected to the current supply 13 which, in the embodiment represented in
Figure 8, is likewise designed in the form of cables 17 that are arranged on the
outer circumference of the shaft 14.

When the entire sections 11 are made of an electrically conductive material, it is

35 preferable for the further disk 20 to be provided with an electrical insulation on its
end faces so that there is an electrically conductive surface only on the outer
circumference. This can prevent injury from occurring as a result of inadvertently
touching the disk 20.



15 Figure 6 shows an enbodi nent of a current supply of a device designed
according to the invention. The current supply to a SRHtocbs7oat/AME sks 10
arranged on it may, for exanple, 20 tage place via a further disk 20
arranged outside the bath of electrolyte solution. The further disk 20 is,
for exanple, constructed like a disk 10 with which the substrate to be

coated is comt afdedio Eop;smltﬁeeaﬁhularheofﬁtaett erregiorskmmwlhl koKdgRe inCeHedri ses an

| d 19.
e oot o™ aSbodienridn@ente Mt s cfiet g pomtict 2 gt B preded e 32
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furt her di skpergoraskilgsl ih theTark maydicessedsasiah trmlyodmesﬂdmmtaqu 28 a0 asagnent 11
or only in iMHdwd Sidf c%ﬁ& s 11. The individual segnents 19 of the
annul ar contacting reégion are electrically 30 connected to the current
supply 13 which, in the enbodinent represented in Figure 6, is |ikew se

designed in Wﬁ@n ftRE Bhefk i€ aBhQAucied ’Fr&ﬁtm@(nﬁua’ﬂrél@&g@élly%nﬁbﬁlveoéébﬁfents
circunference of the shaft 14. When the entire sections 11 are nade of an

el ectricHl yWE‘SR@{R:F?%aWHtf@m ane Q“P"Yeé by 28 ips\datigns fe CyrErnt SHEPY [Bdher di sk

20 to be proms@Mevyblééb aifectly a6 ttid sidft ViasUling icontaets. il firthendisik 20es nsp t hat
there is an el ectri ca}g}g conductive surface only on the outer

ci r cunf er enc®ECeHFAY e Bvent injury fromoccurring as a result of
inadvertently t ouchi ng the di sk 20. PF 0000057941/HMs .20 In order to

Supply e A o SIBRAEHOM5: APickild Do ldRR 2 ol sl ™

cat hodi cl&ur b@prtovsiap pbgvvezn theaanbdims|gingdiootast 23and theaathwelic shdingttiootact s

connected 5 5 Ak ARRMHE 541bEGNen SHBRINba sl BORYEUSS! anflife St cont act
| Togosep HETanbdec sy Bt

known to the person he " ar an cat ho Ic sliding
‘contact 21 aﬁ@lrms:oatact ah mstb%gﬂeatem $hapdhe alath QBa smentﬂﬁe'f $eavidth ef a

construct ed §daghi28ds Yés@Lfﬁén Sll @(ﬁdaﬂ ‘t&?rH MndﬁPGﬂé“éégﬁﬁ@ntgﬁﬂm cur%Qﬂ‘M’ll ch are

separated from one anot her i nsul ation, the current sug al so
t ake place digkeglacy eagh tipe tﬁﬁéﬁgm@"t&95$‘F“H|tﬁ‘f§?°é'§|ﬁtt%éﬁh§s the ¢4t @%icﬁﬂ%k 20 is

not  NecEsSagohtadt 24 Ring tkdsbdid didmgdehtakpe@voi d a short circuit, sufficiently
| arge di stances 25 shoul d respectively

So that alt the metal which deposits on the disks 10 while they are connected

cathodically can be removed from them again, the anodically contact region is

preferably larger than the cathodic contact region. This means that preferably

25 more segments are connected anodically than are connected cathodically. The
maximum number of cathodically connected segments 19 corresponds to the
number of anodically connected segments 19.

In the case of cables 17 extending radially on the shaft 14, with the embodiment
30 represented in Figure 5 the substrate to be coated should be guided along the
lower side of the disks 10. [f the substrate is to be guided along the upper side of
the disks 10 so that the lower side of the substrate is coated, the cathodic sliding
contact must be arranged on the upper side of the further disk 20 and the anodic
sliding contact on the lower side of the further disk 20.
35
In order to be able to coat a substrate simultaneously on its upper side and its
lower side, it is possible to arrange two electrolytic coating devices above one
another or next to one another, the substrate being guided through between the



15 be provi ded between the anodic sliding contact 23 and the cathodic
sliding contact 21. The distance 25 between the anodpg goopos79314HMS act 23
and the cathodic sliding contact 21 mugy-be greater than the width of a
segnent 19. If the width of a n 25 is less than or equ to the wdth
of °a segnent dedoesse st f i pottarted simiangaelyen B dont e ansEs Riet Sgfnt "1
si mul t aneouslby thendisket0.t he cat hodic sliding 20 contact 21 and the anodic
sliding contact 23. So that all the netal which deposits on the disks 10
while they are connected cathodically can be renpbved fromthem again, the
anodi cal | y c&otlacy asdbe srginentspwitif ehigbl oathagiicgeontadiing of Hee @abstmﬁ takesnt act
g1 on. T8 S AR hUAL e KAy <GrdIR e SEONERL SaR L GARRPEIA] fgodi cal Ly

than are con cat maxi| mum nu

| Ca
connect ed seditiidual deviees at@*wcﬁfleesed angledt Ismmé@es(ﬁﬁryatﬁbmecsabﬁsvateé@nhect ed

segnents 19. yhRsddiRdAARRg ﬁfth&BQtlh%n%gntﬁ@ @@dbé‘rglléletg'tﬁé ||C{u|@@uﬁ’§ﬁ% whagt 14,
with the enbodj nent 30 Fepresented ure he substrate to be coated

shoul d be guisHRY{rale Bhie eoated jsdvald figniy eneydhy %%P@R? tds eyan Rasaible feEltr ate i s
to be gui ded t@begaided peipRRgitulatER thé liquid euticeklontthe disk§ ab férkkeniaeivwy. si de of
the substrate is coated, the cathodic sliding contact nust be arranged on

t he upper side of the further di sk 20 and the anodic sliding contact on the
| ower side of the further disk 20. 35 In order to be able to coat a
substrate sinultaneously on its upper side and its lower side, it is
possible to arrange two el ectrolytic coating devices above one another or
next to one another, the substrate being guided through between the PF
0000057941/ HVs -21 devices so that it is contacted sinultaneously on its
upper side and its lower side by the disks 10. So |long as the segnents with
whi ch cat hodi ¢ contacting of the substrate takes 5 place lie inside the

el ectrolyte solution, the substrate can be gui ded al ong the i ndividual
devices at any desired angle. It is not necessary for the substrate to be
transported through the bath horizontally, i.e. parallel to the liquid
surface. If the substrate to be coated is held firmy enough, for exanple,
it is even possible for it to be guided perpendicularly to the liquid
surface along the disks 10 for contacting. PF 0000057941/ HVS -22 List of

Ref er ences



1 first shaft 2 first disk 3 spacing of the first disks 5 4 second disk 5
second shaft 6 spacing of the second disks 7 engagenpploo8édizass/Haesci ng of
the contact points 10 10 disk 11 sectigs. 12 insulation 13 current supply
15 14 shaft 15 cable connection 16 recess 17 cable 18 annul ar contacting
region 20 19 segnent 20 further olistoffieferensesdi ¢ sliding contact 22

cat hodi c cur repdt shaPP! Y 23 anodic sliding contact 25 24 anodic current
supply 25 55a0|n%§30 el ectrically conductive structure 31 substrate 30 32
transport de 3 endless belt 34 shafts 35 shafts 36 anode 35 37 hol e
in the subst Babacidd ofthe B Qizkg 941/ HMS - 23

5 4 second disk
5 second shaft
6 spacing of the second disks
7 engagement depth
8 spacing of the contact points
10
10 disk
11 section
12 insulation
13 current supply
15 14 shaft
15 cable connection
16 recess
17 cable
18 annular contacting region
20 19 segment
20 further disk
21 cathodic sliding contact
22 cathodic current supply
23 anodic sliding contact
25 24 anodic current supply
25 spacing

30 electrically conductive structure
31 substrate
30 32 transport device
33 endless belt
34 shafts
35 shafts
36 anode
35 37 hole in the substrate 31



Patent clains 1. A device for the electrolytic coating of at |east one

el ectrically conductive substrate or a structured or pgyooogsiodhdfiims
electrically conductive surface on a b5agonconductive substrate, which
conpri ses at | east one bath, one anode and one cat hode, the bath contai ning
an electrolyfﬁﬂ§%P@W“bn containing at |least one netal salt, from which
nmetal ions are deposited on electrlcally conductive surfaces of the
substrate to_forma, net at hode is braqught 5 cont act

| ayer whi]
R TR sundt Dn ol Nor Y Stctivtc antion afa Bstians LagSeaTaconfudive
transported thr oughbstnlmea tred Btruonired e mlltdmﬁacablbonieallymmﬁpmtweswaacd @aat two

disks (2,-4, 10 t r e f hey can
r ot at e,( e di s?<s T%‘Q’ ﬁuc‘i’g) é’ﬁ'gitg 'Cﬁncoﬁﬁg'sé%%g heé‘l?t oge %%l o&é\ﬂ%g?gé Y
clainmed in clai m andwhercathede, qhbduatﬂ canjaioihg ginsddect(cyte 4oluti@) cm’rtwnlngt'atar ranged
next to one anoth f din

cl )z;i m 2, wherein H?gpgf‘%{ﬁ%?% iroﬁlwhl?h mrﬂeﬁ&l 'Er?s a@ﬁe&%\{ﬁ%%naﬁecﬁ ﬁnlget I(1,

5, 14) correspondsorductienstirtacest hb thd gubstete do dpanr g metaldlaygophilogha. The
device as cl aimed chiioddR kbud: &?ntécttw‘?th‘?the ?ﬁ\{é’trﬁterh 4RcdiS kS cbdteadng10) are

supplled with voltage via the sh device as clained in
clai m 4, 1Qherei n thee syhstrate (ig, tf@SPQﬂ?d ahoughethei Srth, whereip the cethpdar e nmde

at least partly OEoman@és%ttléast:Md dis@(@dulcm)\h%uméoecsn Q\‘esp\ébﬁv%hahdﬂ% g)ot pass
into the electrol te S i ng oper atlon vice. 6. The device

as claimed in one 6} ‘H?‘Q} tfpgy §an E?t%te '\Aﬁé’fsé?#reég)s%@?gt"%ﬁ oag @"Otg?f formed in
the disks (2, 4, 10). 7. The device as claimed in claim®6, wherein the disk

(2, 4, 10) cqnpri whi ch stened on t | spokes. 35 8.
The device ad ol aiHBderat snaaiped e’ & R0 laplly o ok 40558, °3o)
has i ndi ¥ddual seatraoges el o ored awthar oaldagh shaftu(1abeth)f r om one anot her,

di stributed over the circunference. PF 0000057941/ HMS -24 9. The device as
claimed in claim8, wherein the sections (11) electrically insulated from
one anot her &an bdheskeriee aedldiroed incelainodli whdrein thedistaane detvdenytwo disks

(2, 4, 10) on a shaft (1, 5, 14) corresponds at least to the width of a disk (2,
4, 10).
20
4, The device as claimed in one of claims 1 to 3, wherein the disks (2, 4, 10)
are supplied with voltage via the shaft (1, 5, 14).

5. The device as claimed in claim 4, wherein the shaft (1, 5, 14) and the disks
25 (2, 4, 10) are made at least partly of an electrically conductive material
which does not pass into the electrolyte solution during operation of the

device.

6. The device as claimed in one of claims 1 to 5, wherein recesses (16) are
30 formed in the disks (2, 4, 10).

7. The device as claimed in claim 6, wherein the disk (2, 4, 10} comprises a
ring which is fastened on the axie by spokes.

35 8. The device as claimed in one of claims 1 to 7, wherein the disk (2, 4, 10)
has individual sections (11), electrically insulated from one another,
distributed over the circumference.



5 10. The device as clainmed in claim8 or 9, wherein the shafts (1, 5) are
constructed froma plurality of electrically conducti pp gpegigross/HME ch are
respectively separated from one anot hetalpy nonconductive segnents, the

el ectrically condyctive segnents bei ng connectabl e both cathodically and
anodi cal 'y afld t h&he SuiGe 1aseaigiegnia fiamy$, Wh%feghﬁﬁsﬁcaefb%&ﬁ)\ﬁéwﬂcaﬂb
contacting an el epistlatsal FrymC@ndugriotive &4t theOBorrktjedoboth dathbdicdlly. aridne devi ce
as clainmed in one of.c“ains 1 to 10, wherein the disks (2, 4, 10) can be
raised fromthe sAB%%aYe (31) and Iowered onto it. 15 12. The device as
claimed in one of clains 1 to 11, wherein the device furthernore conprises

a device g tR,whi t he. .su 4 ; ; Vi ei ng
arrangeabl e iq{r)fsi dgn%rdﬁégﬁ?sﬁtgraﬁe E)rgﬁ?.'rﬁg.Op%ﬁewﬁéﬁg@ea%%&g@hgg%r% one of
claims 1 to 12, whenrstuatedviconaevilrelty of 2ipcirisefheeanduelive segments whicheset t wo

shafts (1, 5) wthd !,egb?, } ( are
arranged opposi terbeégte:ﬁﬁ%{ he ﬁélagtgq[ ﬁgt @ﬁe%oéﬁésbty?g%ng&?%%ﬁ%gedn@&gﬁg?%d can be

passed t hrough beflRetisalyreanddpliyeazeameplssheingysoripstable bath aaghodigaiiy, and

i nter-engaged di skfodigally4and OlhedlconBtide EERHERE, of ARPESHAV Se¥peeddipct the
upper side and the | ower side o F5' su strz@safg%jz% 14. The device as
at

f the 2
clai med 1% one of CeMaFtng ap glectroally Gppductiye $ectigh flexible

supports which are unwound froma first roll and wound onto a second roll,

a plurality qf deyjces, respectively havin ast t. shaf t 01, 5)
i Db nter ”endaged et g5 BRRRedE ohe oF el Plo LG dRerst e A 2 24 ahove
one anot her or nexan berase feorothecsubsirite (81)eanddbweredpptarit. passing t hrough
the devices in a neandering fashion. 15. A device for the electrolytic

coating of at least one electrically conductive 35 substrate or a
struct ur é8 on2f ul The evigeeas cladmed daldng efonldines ilvte 4l whetsinpthey device

nonconduct i ve subgiigiforebifiisle'd SBVESTRI SRR Wikdiale/ (9] dfivpees as

clainmed in one of cr{al ns 1t , which are connected I n se PF
0000057941/ HVS - »3ated, tha dewice Being grrangrablg ivside or putsidedribathg of at | east
one electrically conductive substrate or a structured or full-surface

el ectrically conduyctive surface on a nonc?nductive suRstrate, which is

carried out i'H a dBGidNICELAFIRIMRAYIN ANG 9L clagps | Ig 1@ Whergin Bvo gevices,
20 respectively having at least two shafts (1, 5) with inter-engaged disks (2, 4,
10) arranged thereon, are arranged opposite each other so that the
substrate (31) to be coated can be passed through between them and at
least two shafts (1, 5), with inter-engaged disks (2, 4, 10) arranged
thereon, respectively contact the upper side and the lower side of the
25 substrate (31).

14. The device as claimed in one of claims 1 to 13, wherein in order to coat
flexible supports which are unwound from a first roll and wound onto a
second roll, a plurality of devices, respectively having at least two shafts

30 (1, 5) with inter-engaged disks (2, 4, 10) arranged thereon, are arranged
above one ancther or next to one another, the flexible support passing
through the devices in a meandering fashion.

15. A device for the electrolytic coating of at least one electrically conductive
35 substrate or a structured or full-surface electrically conductive surface on a
nonconductive substrate, which device comprises a plurality of devices as

claimed in one of claims 1 to 14, which are connected in series.



17. The nethod as clainmed in claim16, wherein disks which touch the
substrate are connected cathodically and di sks whi ch g godgtis7o4/AME act

w th the substrate can be connected anogfcally. 10 18. The nethod as cl ai ned
in claim16, wherein sections of the disks which are in contact with the

substrate ar-confaatef tosthroalpelalyt cating altcatj leasd ongrelaciically seduglivech are

not in contact W dbstrhR ordbsiuchired 65N B@rfé‘c%@!&ﬁﬁc%ﬂy conRétivasliace ba al9. The
nmet hod as clainmed in one of clains wherel n the disks are supplied

with voltage via P9ncoRgpgtve subfératerwé Cll?é? ﬁ"i‘fﬂe‘égu"c‘l‘ Zidruigeias ampdineer 17,

wher ei n t he shaf tef oilims 1aonBect ed anodically for denetallization during a
product i pause. 20 21. Use of the device as clainmed in one of clains 1 to
15 for thHe electrolytic coating of at |east one electrically conductive
substrate ori1a stThetoethod as clhimdd surclaioel®l wheneirc aisky witohl towahy ¢hesur f ace

on a nonconductivg, syl gt 35{.98-% thdaRaff and'FiskE Wriidh & ﬁAta}h'E% taf? One of
GClToR oF "oeoadultor ragk

clainms 1 to 15 for tihle produ inted circuit
boards, RFID ant ewittathe smubatmipoaiméecometctamd‘@allsot her antenna structures,
chip card nodules, flat cables, seat heaters, foil conductors, conductor
tracks in solar cells or in LCD plasma dis Iay screens or for the

product i Bh o18.el ethe Blejhadcas P@'”&%ﬁé&a‘m bﬁmmeselmﬁecwwythe slisks vach Use of

the device as cl aj@Bd chta@f‘ﬂltl‘Pihé:élﬁisffﬁtelarE%oﬂiﬁe(ft@d cathsmealgdéﬂatsé&ﬂom
decorative or functional surfaces on Fro ucts which are used for shjelding

el ectronmagneti c r¥dadissh whick areiof frasontem wibthe substrale cam bR £gPPRFIESs 24.
Use of the devi ceamglicallgi med in one of clains 1 to 15 for the production of
thin metal foils or polynmer supports clad with nmetal on one or two sides.

15 19, The method as claimed in one of claims 16 to 18, wherein the disks are
supplied with voltage via the shafts.

20. The method as claimed in claim 16 or 17, wherein the shafts are
connected anodically for demetallization during a production pause.
20
21.  Use of the device as claimed in one of claims 1 to 15 for the electrolytic
coating of at least one electrically conductive substrate or a structured or
full-surface electrically conductive surface on a nonconductive substrate.

25 22 Use of the device as claimed in one of claims 1 to 15 for the production of
conductor tracks on printed circuit boards, RFID antennas, transponder
antennas or other antenna structures, chip card moduies, flat cables, seat
heaters, foil conductors, conductor tracks in solar cells or in LCD/plasma
display screens or for the production of electrolytically coated products in

30 any form.

23. Use of the device as claimed in one of claims 1 to 15 for the production of
decorative or functional surfaces on products which are used for shielding
electromagnetic radiation, for thermal conduction or as packaging.

35

24. Use of the device as claimed in one of claims 1 to 15 for the production of

thin metal foils or polymer supports clad with metal on one or two sides.



