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20 on a nonconductive substrate. For example, these methods can produce
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 transport path and continuously in a transport direction, the
object to be treated being contacted with a contacting electrode arranged outside

30 an 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.
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It is an object of the invention to provide a device which ensures a sufficiently long
25 contact time even for short structures, so that short structures can also be
provided with a sufficiently thick metal layer.

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 the electrolyte solution, metal ions are
deposited on electrically conductive surfaces of the substrate to form a metal
layer. To this end, the at least one cathode is brought in contact with the
35 substrate's surface to be coated while the substrate is transported through the
bath. According to the invention, the cathode comprises at least one band having
at least one electrically conductive section, which is guided around at least two



-3- rotatable shafts. The shafts are configured with a suitable cross
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longer time than is the case in the methods known from the prior art.

So that is also possible to coat regions of the electrically conductive structure on
25 which the cathode configured as a band rests for contacting, in a preferred
embodiment at least two bands are arranged offset in series. The arrangement is
preferably such that the second band, arranged offset behind the first band,
contacts the electrically conductive structure in the region on which the metal was
deposited when contacting with the first band. In order to achieve a larger
30 thickness of the coating, preferably more than two bands are connected in series.

in one embodiment, respectively successive bands arranged offset are guided via
at least one common shaft. When the bands are respectively guided via two
shafts in this case, as seen in the transport direction of the substrate, the rear
35  shaft of the first band is simultaneously the front shaft of the second band. The
advantage of this arrangement is that it is possible to economize on shafts and the
bath can be kept shorter. Besides the arrangement in which respectively



bat h can be kept shorter. Besides the arrangenent in which respectively PF
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advantage of, 3y RARAs R0 bb ohf drPHE Qlbsfatl&iiQbpekfvdi Bbvdrdf pipet wor k
the band. The coating takes place in the holes of the network. So that it is also
possible to coat the electrically conductive structures in the regions on which the
network rests, even for the case in which the bands are designed in the form of a
25 network structure it is advantageous to arrange at least two bands respectively
oftset in series. It is also possible to connect two bands designed as networks
directly in series, the networks then respectively having different mesh widths
and/or different mesh shapes so that regions on which the front network rests can
also be coated. Furthermore, it is also possible to provide one band configured as
30 a network, the band having regions with a different mesh width and/or a different
mesh shape. Bands with individual holes formed in them are also to be
understood as a network in the context of the present invention.

The advantage of a band designed in the form of a network is that the network

35 can extend over the entire width of the shafts. It is not necessary for a plurality of
narrow bands designed in the form of networks to be arranged next to one
another.



35 can extend over the entire width of the shafts. It is not necessary for a
plurality opgrobddosododAMEs designed in the formof networks to be arranged
‘next to one another. PF 0000057900/HMS -5- So that electrically conductive
structures which are as snall as possible, i.e. even structures |ess than
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the substrate's positions ex the in VI dual holﬁ%s of the network,
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band to be the electrically conductive substrate or the structured or full-surface electrically
conductive surface of the substrate. When respectively at least two bands are
arranged offset in series, the gap between two bands arranged next to each other
is preferably as wide as the band arranged offset behind. Since in the case of a
25 Dband configured in the form of a network, the coating takes place on the
substrate's positions exposed by the individual holes of the network, it is not
absolutely necessary here to arrange a plurality of narrow bands in network form
next to one another. In this case, it may be sufficient to use one band which
extends over the entire width of the substrate.
30
In a further embodiment, the at least one band alternately comprises conductive
sections and nonconductive sections. In this case it is possible for the band to be
additionally guided around at least one anodically connected shaft, although care
should be taken that the length of the conductive sections is less than the distance
35 between a cathodically connected shaft and a neighboring anodically connected
shaft. In this way, regions of the band which are in contact with the substrate to be
coated are connected cathodically, and regions of the band which are not in



additionally guided around at | east one anodically connected shaft, although
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structure on the substrate is ended.

As bands with alternately conductive and nonconductive sections, for example, it
25 is possible to use linked bands in which the individual links are fastened to one
another, for example by brackets. A corresponding number of electrically
conductive links are mounted in succession according to the required length of the
conductive sections. In order to produce an electrically nonconductive section, at
least one nonconductive link is inserted between two electrically conductive links.
30 Besides the structure as a linked chain, it is also possible to provide at least one
electrically nonconductive flexible band as a support, which comprises electrically
conductive sections fitted electrically insulated from one another at predetermined
distances. A suitable conductive material here is, for example, wire or foils which
are wound around the support or else flexible or rigid foils which, for example,
35 may also be provided in the form of a network or have holes which are connected
to the support. The connection to the support may, for example, be carried out
using adhesives. Besides the embodiment with a single support per band, for



el ectrically nonconductive flexible band as a support, which conprises

el ectri cal Ipg osstiedredd/Mmssections fitted electrically insulated fromone
"anot her at predeterm ned distances. A suitable conductive material here is,
for exanple, wire or foils which are.wund around the support or else
flexible or rigid foils which, for exanple, 35 may al so be provided in the
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wi th which the substrate can be rotated. The rotation axis of the device,
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narrow and long as seen in the transport direction after the rotation. The
rotation conpensates for different 25 coating tines which are due to the
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SRS ‘& %Er‘iat%r; stuh]f%ce to be coated when electrically conductive structures which are
initially wide and short as seen in the transport direction of the substrate are
intended to be aligned by the rotation so that they are narrow and long as seen in
the transport direction after the rotation. The rotation compensates for different
25 coating times which are due to the fact that coating already takes place upon the
first contact of the electrically conductive structure with the cathodically connected

band.

In order to coat on a plurality of sides of the substrate it may preferably be rotated
30 in the device, with which the substrate can be rotated, so that after the rotation the
surface to be coated first points in the direction of the coating.

In order to coat both the upper side and the lower side of the substrate

simultaneously, in a further embodiment at least two bands are respectively
35 arranged so that the substrate to be coated is guided through between them and

the bands respectively contact the upper side and the lower side of the substrate.



surface to be coated first points in the direction of the coating. In order
to coat botpF haosPesi/HMmsde and the lower side of the substrate
"sinmultaneously, in a further enbodinent at |east two bands are respectively
35 arranged so that the substrate to bg-coated is guided through between
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conductive hole wall is at least partially provided which is coated by the method

according to the invention. In this way, it is then also possible to coat the entire

25 wall of a hole. If not all of the hole wall is electrically conductive, here again the
entire hole wall is coated by the metal layers growing together.

So that the metal which deposits on the cathodically connected shafts and/or
bands can also be removed again during operation of the electrolytic coating
30 device, the shafts in a preferred embodiment can be connected both anodically
and cathodically and can be lowered onto the substrate or raised from the
substrate. While these shafts are raised from the substrate and are not in contact
with the substrate, they can be connected anodically. While the shafts are
connected anodically, the metal deposited thereon is removed again from them.
35  Simultaneously, the at least one band running around the shaft is also connected
anodically so that the metal deposited thereon is also removed from it. The shafts
which are in contact with the substrate via the at least one band are connected



substrate. Wile these shafts are raised fromthe substrate and are not in
contact Wipposdts796HME € they can be connected anodically. Wile the
"shafts are connected anodically, the netal deposited thereon is renoved
again fromthem 35 Sinultaneously, thg.at | east one band runni ng around the
.shaft is also connected anodically so that the netal deposited thereon is
al so renoved fr r;hl The shafts which are in contact with the substrate
via the at aél?%dﬁ Yie band are connected PF 0000057900/ HVB - 9- cat hodically.
In a further enbodi nent, the shafts may also contain a plurality of
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the electrolyte solution during operation of the device. Suitable materials for

making the conductive sections of the band and the shaft surfaces, or the shaft

regions which are in contact with the at least one band, are for example metals,

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

With different poling of the shafts, on the one hand, the anodically connected
shafts may be used as anodes, and on the other hand it is possible to provide
30 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 respectively be arranged between two cathodically
connected shafts. On the one hand any material known to the person skilled in the
35 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



are provided, it is necessary to arrange additional anodes in the bath. The
anodes ar epflhagtossrobetHMs Y arranged as close as possible to the structure
to be coated. For exanple, the anodes may respectively be arranged between
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-t he person skilled in the 35 art for insoluble anodes is suitable as a
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[handbook of printed circuit technology] Eugen G. Leuze Verlag, 2003, volume 4,
pages 332 to 352.

25 In order to electrolytically coat the electrically conductive structures on the
substrate, it is first delivered to the bath of electrolyte solution. The substrate is
then transported through the bath, the at least one band of the cathode resting on
the substrate and thus contacting the electrically conductive structures, the band
preferably being moved with a circulation speed which corresponds to the speed

30 with which the substrate is guided through the bath. The substrate may be
transported through the bath using a transport device, for example, as is known to
the person skilied in the art. It is nevertheless also possible to arrange the coating
device so that the substrate rests on the at least one cathodically connected band
and is transported through the bath by the movement of the band. In particular, it

35 is advantageous to transport the substrate through the bath with the at least one
band of the coating device functioning as a transport device whenever the
substrate is intended to be coated on the upper side and the lower side. In this



30 with which the substrate is guided through the bath. The substrate may be

t ransport edpg bogomdroddyAM®t h using a transport device, for exanple, as is
"known to the person skilled in the art. It is nevertheless also possible to

arrange the coating device so that thef substrate rests on the at | east one
.cathodi cally connected band and is transported through the bath by the

novenment of the, ban rticular, .it |.S. advant ggeous to transport the

substrate t?ﬂSSUSW ﬁlﬂ)éztr%tgtrﬁa\%%orﬁge\gqe ]Ngiesbe'gﬂ@ resggﬁg)ngq ﬁ}eh(geva:cga?q ng devi ce

f unct i oni ngwhish & restaroypbe totitrdegicewhiea evigatrateh s them renspiredi thraughdimeled t o be

coated on t ic{éprgr%eﬁ’no%mﬁﬂfjofttﬁgb%rw side. In this PF 0000057900/ HVS -11-
str evi

case, the su rests on one ce while being pressed onto the device
on which it rests by the other device. The substrate is then transported

through g hegedigad g tﬁ%ﬁd% er BRAATTB .sOEeJén‘-ﬁe%?Q%o PosSRR 147 %t ié&%t Qﬁé‘ds for

exanple,” it 1s nevertheless possi b I'east one furt her
transport rigrther jganeperhrel. eWQlﬁ’l"yPE%‘?f@P'¥t gonsists PtepR celestagallyy iNSHEENGt i ng

material, tﬂafernaﬂﬁpﬁéﬁspbh%esslhﬁiré@ttﬁrdubhM@athh&cbﬁ\bfﬁnatmﬁq mgg@bn@n of at
| east one band one ad transgort i kew se

possi bl e. T??é‘%‘ﬁ'wo%tﬂe?ﬁt O"F@;QHQBB‘?"t"Eﬁ”BP‘?'%' éﬁﬂ'fer"\ﬂ%e *t?m%téef fze of the

substrate tmaﬁ@onoansequﬂm déﬁenﬂ@a@t t‘r@ oite tohehd @ity to b@lcbstedmhe be
sel ecte so t hat

ne tra ro ways 1,0 col t with the
subot r alte.  sAACRGL ihe FepdTEe AR el oo, b AP HE SP afhe BB AR e
el ectrol yt | glwagsain oontadt wethdthessubstiéisf uanesss thet fiangpodntako pltacemysiagtbe be
carried out I.n . 0l L.0di y
arranged Olal |Sdg°'£ E‘% %%@%Iﬁ@sc%aﬁrgB%@ﬂ%%?%irétreghlh%g&dﬁggﬁ\ﬁu iﬁl&gér’ ooves in
whi ch ar e tbecarietl @ab usiog thebaindingrandsunwimging nalhwb@htls ofeferablyartaogedt e by t he
shafts and/g&tS,ggtﬁg‘\%tﬁand takes place when they are driven. 20 So that the
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20  So that the substrate is not on the one hand raised from the electrolytic coating

device and/or on the other hand pressed against the device from below, and good

contact of the substrate with the cathodically connected regions is thereby

simultaneously ensured, at least one pressure roll or pressure band with which the

substrate is pressed against the cathodically connected regions is preferably
25 provided for one-sided coating.

A good contact between the cathodically connected band and the substrate to be
coated may also be achieved by pressing the band onto the substrate via the
weight of the shafts around which it runs. It is also possible to produce an

30 additional application pressure by pressing the band against the substrate by
spring mounting of the shafts.

The shafts are preferably driven outside the bath. In a preferred embodiment, all
the shafts are driven. It is nevertheless also possible to drive only some of the
35 shafts. When a transport device independent of the cathodes is provided, the
bands may be driven by the substrate lying in contact with them, no shaft around
which the band runs being provided with its own drive. It is nevertheless also
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also possible to make only some shafts electrically conductive and the remaining

shafts electrically insulating. In this case, it is also possible to connect one shaft

anodically and one shaft cathodically, while the other shafts are insulated. In this

25 embodiment, care must be taken that the distance between the cathodically
connected shaft and the anodically connected shaft is greater than the length of
the electrically conductive region of the band.

In order to demetallize the cathodically connected shafts and optionally bands, i.e.
30 remove the metal deposited on them, they are either connected anodically during
production pauses or raised from the substrate and then connected anodically. It
is necessary that no contact of the shafts with the structures to be coated should
occur while they are being demetallized. Otherwise, the structures to be coated
would likewise be anodically connected anodically and the material already
35 deposited on them would be removed again. When the at least one band, which
forms the cathode, is constructed segmentally from conductive and nonconductive
sections which run around anodically and cathodically connected shafts, in a



connected shaft and the anodically connected shaft is greater than the
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shi el ding on e ca
on them, it is also possuble to provide shielding on the cathodically connected

shafts, which reduces the metal deposition on the shafts. Such shielding is, for
example, nonconductive cladding of the shafts which covers the shafts in the

25 regions where they are in contact with the electrolyte solution, the cladding being
at a very small distance from the shafts surface and the shafts being exposed only
at the positions where the substrate and/or the bands are contacted.

In a further method variant, the substrate to be coated is rotated through a
30 predetermined angle after passing through the electrolytic coating device. After
the rotation, the substrate passes either through the device for a second time or
through a second corresponding device. The angle through which the substrate is
rotated preferably lies in the range of from 10° to 170°, more preferably in the
range of from 50° to 140°, in particular in the range of from 80° to 100°, and more
35 particularly preferably the angle through which the substrate is rotated is
essentially 90°. Essentially 30° means that the angle through which the substrate
is rotated does not differ by more than 5° from 90°. The device for rotating the



shafts, which reduces the netal deposition on the shafts. Such shielding is,
for exarrpl PF 0000@sYaBoMy e cl adding of the shafts which covers the shafts
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connectin lural ity of devices. ac ordln to the invention in series 15
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appl i cati ong, 4hoib Ofy &3 rdth8 HiBhicatBn®lor 4 fle TROURTES of HSlCoontacts. Here
again, the respective layer thicknesses can be adjusted by selecting the
throughput speed and the number of devices with the same electrolyte solution.

25 With the device according to the invention, it is possible to coat all electrically
conductive surfaces irrespective of whether the intention is to coat mutually
insulated electrically conductive structures on a nonconductive substrate or a full
surface. The device is preferably used for coating electrically conductive
structures on an electrically nonconductive support, for example reinforced or

30 unreinforced polymers such as those conventionally used for printed circuit
boards, ceramic materials, glass, silicon, textiles etc. The electrolytically coated
electrically conductive structures produced in this way are, for example, conductor
tracks. The electrically conductive structures to be coated may, for example, be
made of an electrically conductive material printed on the circuit board. The

35 electrically conductive structure preferably either contains particles of any
geometry made of an electrically conductive material in a suitable matrix, or
consists essentially of the electrically conductive material. Suitable electrically
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the production of RFID antennas, transponder antennas or other forms of
antenna, chip card modules, flat cables, seat heaters, foil conductors, conductor
tracks in solar cells or in LCD/plasma display screens or for the production of

25 electrolytically coated products in any form, for example thin metal foils, polymer
supports metal-clad on one or two sides with a defined layer thickness, 3D-
molded interconnect devices or else for the production of decorative or functional
surfaces on products, which are used for example for shielding electromagnetic
radiation, for thermal conduction or as packaging. It is furthermore possible to

30 produce contact sites or contact pads or interconnections on an integrated
electronic component.

After leaving the electrolytic coating device, the substrate may be further
processed according to all steps known to the person skilled in the art. For

35 example, remaining electrolyte residues may be removed from the substrate by
washing and/or the substrate may be dried.



20 which electrically conductive structures are printed. The device

accordi ng tprobeoos7oueAMsn and the nethod according to the invention are
‘furthernore suitable for the production of RFID antennas, transponder
antennas or other forns of antenna, cfgp card nodules, flat cables, seat
.heaters, foil conductors, conductor tracks in solar cells or in LCD plasna

di spl f th duct i 5 gl yti.cal duct
"By for niT4 BPes 2 R BrRed et for 8 Sre’ alig o BRIRAR oFad on
one or two sindestivei tsubstrales i oedelectyieailyt mbodutdivs , sBtums| dod elastrisattpnnect

devi _ i , i J - f

product s, | Wi ER A, SRR ARl MGl PR, e Sl Bty T aces on
radi ati on, #wdlianhdevirg knowmdiadhe persen skiegictka girth§uch auxikary deyiees afsr e

possi bl e t hﬁﬁEJC t S| QhsthPRERE toP&8mRiald, "LiRGmENA&Et i ons on
an int egjr a?fgg%%l ect’rg%rﬁgacglgrgrpso’ngﬂfﬁy Af?ter I eaviong tWe aeI ec‘t ro?yti c coating

devi ce, t heUrWRAPG MSHUMBSIRC.f urt her processed according to all steps known
to the person skilled in the art. For 35 exanple, remaining electrolyte

resi dues may, be renoved fromthe substrate shi ng and/.or the substrate
o heCar | o PGB Sl amec S hEtich brony BB tlectiB Sy ent | on
for the el eatt nedyyhe asedat orgr &6 shbreet thecahinienanca thievalg eSactb gbatadeds or

el ectri [ 1 ondugctive structures on electrical,l 0 nductive . substrates
oy nelE T el ol atfmBlel e R s T TE WHG Inel s BT ERD B oo oo
to the persmgesdratdsed in the art. Such auxiliary devices are, 5 for exanple,
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systens in which the electrolyte solution self- regenerates. The device
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nmet hod knowgefidd) 0¥ VBRIMeIA | Jagks 16213860, K4, 1381, 3gdapgdpuch der 15
Leiterpl attentechni k [ handbook of printed circuit technol ogy], Eugen G

Leuze Verlag, 2003, volune 4, pages 192, 260, 349, 351, 352, 359. The
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w th rok0s thecHomsa longer contact time per unit area than is the case with rolls such as
those known from the prior art. It is therefore possible achieve the desired layer
thicknesses of electrically conductive structures within a shorter distance, such
that the installations can also be made shorter or operated with a high throughput,
so that a lower operating costs are or achieved. Another essential advantage is
25 that now even very short structures, for example those desired in the production of
printed circuit boards, can be produced more rapidly, with greater control and
above all more reproducibly and with homogeneous layer thicknesses than is
possible with the roll systems known from the prior art.

30 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.
Other than in the embodiments mentioned, the invention may naturally also be
implemented in further embodiments or in a combination of these embodiments.

35 Figure 1 shows a plan view of a device designed according to the invention with a
plurality of bands arranged offset in series,
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shows a pl af9viedhomws plan view of edeyicefcsrenadiftieSo the invention with a
plurality of bands arranged offset in series, PF 0000057900/ HMS -17- Figure
2 shows a side view of the device according Fiqure 1, Figure 3 shgws a side
View of a dIOVES SERWASHENEHLAHPIES daENEA LRGN RiteR TVEMRWIAT ch 1 est
on t he shafbands whighrest id geduves ofithplshaftvi ew of a devi ce according Figure 3,
Fi gure 1‘% shows a side view of a device designed according to the invention
with bands which rest in grooves of the shaft, 10 Figure 6 shows a plan

vi ew of a degured steswralplag viewpirmeddyiceRicgondangFiglreis a si de vi ew of a device
desi gned according to the invention with cathodically and anodically
connected shafts, 15 Figure 8 shows a detail of a band as used, for exanple,
in Fi gure 7Figmeg(iplowes gsislesview @& adavicefdagigned iaceordngi tgibel inyeanawliy to t he

invention, ¢dindMiddhl andl BRoREAYIcoRhdNedBithfeat hodi cal ly connected shafts can be
rai sed or lowered, 20 Figure 10 shows a device according to the invention in

which the upper and lower sides of a substrate can be coated, Figure 11
shows a devFigare's showdd dtallpiebardgs Liseaefor 8kalpleOih Rgwdlstrate can be

Figure 9 shows a detail of a device designed according to the invention, in which
the anodically and cathodically connected shafts can be raised or lowered,

20
Figure 10 shows a device according to the invention in which the upper and lower

sides of a substrate can be coated,

Figure 11 shows a device with which upper and lower sides of a substrate can be
25 coated, in which bands are arranged offset in series,

Figure 12 shows an enlarged representation of a detail of a band in a first
embodiment,

30 Figure 13 shows an enlarged representation of a detail of a band in a second
embodiment,

Figure 14 shows a plan view of a detail of a band in a third embodiment,
35 Figure 15 shows a side view of the band according to Figure 14,

Figure 16 shows a side view of a device according to the invention with



25 coated, in which bands are arranged offset in series, Figure 12 shows an
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band 2. 25 BirGhah §|hé’df®| ?bt%leqﬁdfﬁ' cﬁ"& @n&@%%émeﬂ%rﬁamg oF ér%‘fg%dl In the

si de vi ew reépresent ed (?ure , can be seen he bands are

respect 1%el § %ﬁh%‘d‘dafrtﬁjﬁan §fh§fW San'h?egﬁ'ﬁﬁf’ttﬁr%!% the gam: é“ctﬁge
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Side 6. In ARASeRLAEN o dfebands 2 ora frst ro s

of the second row. In this way, it is possible to economize on shafts as well as

space compared to an arrangement in which the bands arranged offset behind

20  one row are guided around two separate shafts. The coating in the embodiment
represented in Figure 1 respectively takes place in the gaps 4 between the bands
2, so long as the electrically conductive structures intended to be coated are

touched by a band 2.
25  Figure 2 shows a side view of the arrangement in Figure 1.

in the side view represented in Figure 2, it can be seen that the bands 2 are
respectively guided around two shafts 3. The shafts are in this case arranged
successively in series. The substrate to be coated may be in contact with the
30 cathode 1 either on the upper side 5 or on the lower side 6. In this case, care
should respectively taken be merely that the electrically conductive structures to
be coated face toward the band 2. When the substrate to be coated is guided
along the upper side 5 of the cathode 1, the cathode 1 may simultaneously serve
as a transport device as represented in Figure 2. When the substrate to be coated
35 is guided along the lower side 6, a device is additionally provided with which the
substrate is placed against the bands 2 so that an electrical contact is made
between the lower side 6 of the cathode 1 and the substrate to be coated. This



shoul d respectively taken be nmerely that the electrically conductive
structures pp gobSos7oabsms ace toward the band 2. Wien the substrate to be
coated is guided along the upper side 5 of the cathode 1, the cathode 1 nay
sinmul taneously serve as a transport deyice as represented in Figure 2. Wen
the substrate to be coated 35 is guided along the | ower side 6, a device is
addi ti onal Iﬁ‘grow de ‘%th whi ch the ?bﬁé{e&%‘e I s placed agal al nst the bands
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Is preferably a transport device. Such devices are, for exanple, conveyor
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enbodi nent Ferelectdeallyg dontactiFigthe dands 2 § tha@nbodiment capsesenitas istidures1 ar ound
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el ectrol yt i eatbedicallygFurthesmers, 81s alro aeassible mmcqr@e@trﬁeacbéhﬁféa@amoﬁwgﬂy al so be
provided in the bath. The cathodes 31 nay be arranged either between 10 the

shafts 3, as represented in Figure 2, or else above or below the band 2. A
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rolls. Contact with the substrate takes pl ace here only through t he band.
I n contrast t hi ure epresen e Vi,ew.an re a plan
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2. By hol ding rooves avoi d axi al
di spl ac&prendesgignachas eylingrical opllst N@e dands £ st jon the rCﬁﬁb@th‘iﬁhwthnthﬁhl ch the

depth of thg lgsrﬁ%’?ahkég pffébrer fse tﬁr@uqm%et l'Sﬁrﬁt'?ﬁ%%anést% tﬁi@”ﬁlg%re gs

represent ed ere e shaft 3 also rests on't substrate. t1 onal
contacting éeesans aside: igw asddgure § a glan view oéﬁafetm@d"neﬂm @uwcéﬂ theshows a

further enbggdhdent aef hé16 il §ebvay Bbiif tﬁ@aéﬁaﬂg .’Sje'l’héi%étﬁc@‘rﬂlgmové @ot he
i nvention in eIZGPSGC'[I onal rep rg‘gentatl on. ITEI’I represented in

Figure 7, aRT&i§r@By qagspondsoRdhiewiol i3 Géf‘%rzea"ﬂ t*!?0 §u 90YerR 8 i s
coat ed pt hprefelaplyae ttehiciness ¢ eciurdi 21 Byt ibiding tHerbedis i2dR thel Bidoves 30,

it is possible to avoid axial displacement of the bands 2 on the shafts 3. In an
embodiment in which the depth of the groove 30 corresponds to the thickness of a
band 2, as represented here, the shaft 3 also rests on the substrate. Additional
contacting can thereby take place through the shaft 3.

25
Figure 7 shows a further embodiment of an electrolytic coating device according
to the invention in a sectional representation.

In the embodiment represented in Figure 7, an electrically conductive structure 7
30 on a substrate 8 is coated with a device designed according to the invention. The
device comprises a band 2, which is guided around a plurality of shafts 3. The
shafts 3 are arranged in an upper row 9 and a lower row 10. The shafts of the
lower row 10 are connected cathodically, while the shafts of the upper row @ are
connected anodically. The voltage of the cathodically connected shafts of the
35 lower row 10 is transmitted to the electrically conductive structure 7 via the band
2. By means of this, the electrically conductive structure 7 is likewise charged
negatively so that metal ions of the electrolyte solution, in which the substrate 8



device conprises a band 2, which is guided around a plurality of shafts 3.
The shaft spp oab6osobd/ies 1 N an upper row 9 and a | ower row 10. The shafts
‘of the I|ower row 10 are connected cathodically, while the shafts of the
upper row 9 are connected anodi cal |l y.psghe voltage of the cathodically
.connected shafts of the 35 |ower row 10 is transmtted to the electrically

duct i t 7 band t |
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by reference nu Is represented by a solid line. 10 I'n addition
to the anodﬁ@;‘lﬂ'l”? connected shafts of the upper row 9, anodes 31 nmay be
arranged between the cathodes as represented here. The anodes 31 are, for

exanpl e e d as flat rods. So that there is no shqrt CII’C |nthe
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el ectrical I tive seiI tqras 12 and el ectrically nonconductive
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conductive sectlon 12 is preferably greater than or equal to the distance h

bet ween two L.cal o a r..t hor t
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The transport direction of the substrate 8 is represented by the arrow 14. In order
to press the substrate against the band 2, pressure rolls 21 are arranged below

25 the substrate 8. The substrate 8 is guided through between the pressure rolls 21
and the band 2. The required pressure force may be achieved on the one hand in
that the pressure rolls 21 are mounted firmly and the shafts 3, around which the
band 2 runs, are sprung-mounted and pressed against the substrate 8, or in that
the shafts 3 are mounted firmly and the pressure rolls 21 are mounted a mobile

30 fashion and moved against the substrate 8 with the required pressure force. When
it is intended that the shafts 3 of the upper row 9 and of the lower row 10 can
change their position, it is preferable for the pressure rolls 21 to be mounted firmly
and for the required application pressure to be applied onto the substrate 8 by the
mobile shafts 3 of the lower row 10.

35
Instead of the individual pressure rolls 21 as represented in Figure 7, it is also
possible to use a band which runs around shafts and which, for example, is



30 fashion and noved agai nst the substrate 8 with the required pressure
force. Wienpfrigoobes790bsiMed that the shafts 3 of the upper row 9 and of the
Tower row 10 can change their position, it is preferable for the pressure
rolls 21 to be mounted firmy and for2ihe required application pressure to
be applied onto the substrate 8 by the rmbile shafts 3 of the | ower row 10.

35 Instead of the in I du Jy gssure ent e |gure 7,
it is also %igFtSpgg?Xheugagh rgREgs\%ean :Fs[%' ?’(% Eﬁémﬁ}ﬂng Cai%édp Ych for
exanpl e, i scédubd@0057900/ HVS -21 constructed |ike the cathode represented
in Figure 2 but without being electrically conductive. In a further

enbodi nent, another electrolytic coating device may be arranged 5 bel ow the
substrate 8 asiugher embedimept, aanothes alentiolytio Kcoating wavige dagike betaieangadstrate 8
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Figure 9 shows de view 0 device designed according to the Invention
ina furthéan 3\%6’&0@@@ simgitangousie o 16 HERaTEife Feljlsdewer Bee-i n Figure 9, the
shafts of the anodically connected upper row 9 are arranged offset with
respect to }:he shafts of .the cat hod| cal l%% connect(gn | oper. row 10. The
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anodi cally connected shaft can be gui ded through between two nei ghboring

cat hodi & |y connected shafts and a cathodically connected shaft between two
anodi cal | y tothe enttedinsdrd rérreselited imrFiguws 9] el shafs glithe a@rod?epllyemmacteue fact

that the " SUBLdocl otdlE dAREa M G 308, fipednaidf e SliRldg’ the

upper row 9 | WS B T S ik es 0SSl eposited
on the cat hommtadylower r@Wn‘t@e&hedISHmeﬁ@)&twewetwoearr@d@allxemmeched@bafm,nuous

pr oducti on BéﬁJebth’wo EchBBﬂcél Iy, %ﬂect%@%h%ﬁé hﬁgéIB&EWeﬁ%gﬂfe%&?tr%P hts of the

| ower row 1 are rai se resente arr ows e shafts
of the Uppepnpdionlly @nr@epf@wew(ﬂt gan heesulégédh@tﬂlgbyb@twee@rtwgmgelqlwﬂomg the sane

time, the pehmba.kamyoéoﬁneetea@ia% dndl a 'cBMRGRERY é@'ﬂe‘aeéd aﬁéfﬁbetm\éﬁrmag the
upper row 9, these’'shafts are connected 25 cathodi cal qyrg;tan af ter rai sing

the |ower rantedigallyioqeagctatshafts. he aEews A5 i HIJUEN D HERIES hhat§et he
pol arity ch@ﬁﬁt@a of 1B RIweh oW deRaA Ibb&au@@d hh@tﬁﬂﬁfaﬂé oﬂfhetlr,:@er Hﬂpgrcaﬁ ®w 9 which

were previ Oﬁ’ ey ec? O?I%gcr%aellgesaﬂogclas%%le ¥or e rr}m%\{\élf epos}teci3 on “\1% cathodically
20  connected shafts to be removed even in continuous production operation. To this
end, the cathodically connected shafts of the lower row 10 are raised as
represented by the arrows 15, while the shafts of the upper row 9 are lowered as
represented by the arrows 16. At the same time, the polarity of the shafts is
reversed so that after lowering the upper row 9, these shafts are connected
25 cathodically, and after raising the lower row 10, these shafts are connected
anodically. Owing to the polarity change, metal now deposits on the shafts of the
upper row 9 which were previously connected anodically but now form the lower
row 10 and are connected anodically, while metal is removed from the shafts of
the lower row 10 which were previously connected cathodically, so long as they

30 form the upper row 8 and are connected anodically.

Besides the embodiment as represented in Figures 3 and 5, in which all the shafts
of the upper row 9 are connected anodically and all the shafts of the lower row 10
are connected cathodically, it is also possible to provide at least one transport

35 shaft which is electrically nonconductive in each row. Preferably, the transport
shafts are respectively the first and/or last shaft of a row 9, 10.



row 10 and are connected anodically, while netal is renoved fromthe shafts

of the | owpi dgagogndboofHms Were previously connected cathodically, so |ong
as they 30 formthe upper row 9 and are connected anodi cally. Besides the

enbodi ment as represented in Figures 32and 5, in which all the shafts of
I he upper row 9 are connected anodically and all the shafts of the | ower row
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20 | owered onto ﬁe substrate he polarity of the shafts is
simul t aléously reversed, so that the shafts 20 are connected cathodically

as soon as {Rqye %o@ﬁﬁerﬁ hepreabibé aﬁe‘?e 8t»he é}'{&ﬂst@néﬁatfot ﬁlel&tﬁfrﬁtec%”ec'[ ed
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AStAERRCIP TR ERIE TN L R T TS U T O e
Figure 20 CQihtcemp(mdstreﬁell&STrH@bblahiy)oflﬂ@a $iiedts is simultaneously reversed, so that
the shafts 20 are connected cathodically as soon as they contact the substrate 8,
and the shafts 19 are connected anodically as soon as they are raised from the
substrate 8. In the embodiment represented here, a plurality of bands 2 are
arranged in series on the upper side and the lower side of the substrate 8. The
25 bands 2 are respectively guided around separate shafts. The successively
arranged bands 2 are preferably arranged mutually offset.

The embodiment represented in Figure 11 corresponds substantially to the
embodiment represented in Figure 10. However, a cathodically connected shaft
30 19 and an anodically connected shaft 20 respectively form the rear shaft of a band
2 and simultaneously the front shaft of a further band 22, which is represented
here by dashes. In plan view, the arrangement of the bands 2 and of the further
bands 22 represented by dashes corresponds to the arrangement represented in
Figure 1. Here, the bands 22 are respectively arranged offset behind the bands 2.
35
Figure 12 represents an enlarged representation of a first embodiment of a band
designed according to the invention with electrically conductive sections and



enbodi ment represented in Figure 10. However, a cathodically connected shaft
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A further embodiment of a band 2 is schematically represented in a plan view in
Figure 14 and a side view in Figure 15. The band 2 represented here comprises
two flexible nonconductive supports 26, on which conductive sections 32 are
fastened at a regular spacing. The conductive sections 32 may, for example, be

25 fastened on the conductive supports 26 by adhesive bonding. The conductive
sections 32 may be either rigid or flexible. In the case of rigid conductive sections
32, their width is preferably selected so that they can run around the shafts 3. To
this end, it is necessary for the width of the conductive sections 32 to be less than
the radius of the shaft 3. If the conductive sections 32 are intended to be made

30 wider, they are preferably made of this flexible material. A suitable material is, for
example, a likewise flexible metal foil. The nonconductive support 26 and/or the
conductive sections 32 of the band 2 may also be provided with holes or designed
in the form of a network.

35 Besides the embodiments of the bands 2 with electrically conductive sections 12
and electrically nonconductive sections 13 as represented in Figures 12 to 15, any
other structure known to the person skilled in the art from which a band, which
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pol ymer support in order to form 5 electrical ﬁ&con uctive sections 12

and el ectri d%QP'Qe%H}ﬁ‘&‘&NDEﬂWQN@L@eWPB‘?&O@@e neiyork gUGHEPe, the el ectrically

conductive sections in the formof a network may then be connected to the
nmeshes

f a nonconductive sectjon w.th the aid of .S _gui ded
Thr ough 1Phe FSHIP JBAaHS RO TBIdsRERtL a it Folenpt berind 16 e Branidng s hov
an enbodi nmerit whichathel ehaftse3 d%écgrs&dcted dromdindigiduial donductivesegments 35 andiwhi ch t he
shafts 3 ar t V,
monconduct | 5 SOBNEH Sanries e crHRt agEhl S ARRE MoRe il et ve
segnents 36 mgmeatsr 36 gl aerlang&dwatt@hytelyTH‘he makess iti pospiblesiob laecoraluctive

conductive SoHIRN(53R, !‘?8 \Aﬁrfég%eﬁétﬁgdﬁ 9:; G&d Loy @laﬂbérﬁ'@ o rﬁ%}cﬁ%bo“ ng

conductive 157 segnent 3 'S separa romt e~cat y connect ed
segnent 135 tﬁpgmenh%M@tsep@ra%fmtthea@th@dicawe cepngried srgmanddbdaIa y. In
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around the shafts 3 to be configure i ndi vi dual conductive 12 and
el ectricall W'ﬁé‘hdb’ﬁd‘&é?ﬁs@é’ fopthe; %@“”mﬁéromﬁﬁﬂﬂ@t e senfigyred 13 of

the band 2 gt ifdRidial *0E&GELSE fohahd tél'&ﬂn(%(ﬂy rm@@ﬁdmﬂ@é léeditﬁﬁis ) Ehe

nonconducti ve se nt 36 of t of the ited on
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an cathodically connected section 12 of the band 2 is achieved by connecting them
anodically in a further revolution. To this end, sliding contacts 37, 38 are
preferably provided on the shafts 3. The first sliding contact 37 is used as an
25 anode, and the second sliding contact 38 as a cathode. So long as a conductive
segment 35 is in contact with the first sliding contact 37, this segment 35 is
connected anodically, and it is connected cathodically as soon as it comes in
contact with the second sliding contact 38. Besides the sliding contacts 37, 38
described here, it is also possible to use any other contact which does not hinder
30 rofation of the shafts 3, and with which the conductive segments 35 can be
selectively connected cathodically and anodically. The distance between the
anode 37 and the cathode 38 must be large enough to prevent simultaneous
contact of the anode 37 and cathode 38 with a conductive segment 35.

35 Owing to the anodically connected electrically conductive segments 35, in the
embodiment represented in Figure 16 it is not necessary to provide further
additional anodes. It is nevertheless possible to arrange further anodes between



25 anode, and the second sliding contact 38 as a cathode. So long as a
conductive pregyiRBs7gtR/MMSI N contact with the first sliding contact 37, this
segnment 35 is connected anodically, and it is connected cathodically as
soon as it conmes in contact with the-®gcond sliding contact 38. Besides the
sliding contacts 37, 38 described here, it is also possible to use any '

ot her cont agt i,C oes_not .hin 30, rotation of the shafts 3, and with
whi ch t he cg%%&e%égéﬂ@ﬂlﬁén g_?d' Efe "ectively connected cathodically
and anodi caIIy The di stance between the anode 37 and the cathode 38 nust

be 1 ar ge_engughe 9 SREGYE UeSidbf PR Pl B Bt DEaode 37 and cat hode

38 with a comductive segnent dir cal Fy connected
el ectrically conductive segnents 35, in the enbodi ment represented in

Figure 18 it en@t sl’i\:ﬁﬁsew&){o&é% WQ q]déﬁloﬁ%ﬁé}?rthe afshs BoichaRedgs: It s

nevert hel ess possi bl e to arrange further anodes between PF 0000057900/ HVS
-25- the shapRrgsenteq B‘?reesil?ﬂﬁgﬁéh?'hpqqﬁ@nform of flat rods. Figure 17 shows a
side view of anodes during the electrolytic coating. 5 Fi gure 18 shows the
anodes in a

i on. when the sha 3 i ch e not d here)
change t hei r PBB &S 9h ar§ PrYiRsgE %‘%ﬁt%ﬂ“egop %‘@[ﬂcai")‘l QQHB‘?QE @95
anodi cal l'y mmtnpd:oﬁbadmrs Qeghﬁent@lcﬁcmeiﬂﬁﬂbys,cmuﬁtayvﬁarse)@mé peof the
shafts 31 the?(t c{] exa ng 10 X nst@zct ed as represented in Figures
17 and 18. ?Hﬂx‘? "EBHSP r& P HOUES, odes 31 are in their depl oyed
position. For a substrate 8 which is coated si rrultaneously on the upper
side and th i r o e
substrate S%Wgﬁﬁ%ﬁkﬁ%&%}o%%sé %e &‘g]ee'igh% Eé'u gﬁﬂg?%él%yﬁg n V#O:r %e anode
31 is pref ersabslyatarﬂr\mIQteﬁ mtamemltwouslytdmdhewpsnslde ethhﬁhlpwar $igecoat ed.
[0 thi's casguoraieanshabiubPaldleid iy PSRN 8lundosay e awish the

substrat e. rwvi se one , a short circuit cou occur when the
cat hode 1Boudhe subsiate 8 ik ceated the @aptls 3¢ imBiséarabiy asanged ap thaxside Rétheanode,

and on the %B&Pat@%%ﬂﬂsaéoai)éoe‘m m@&agedemsghba@ tﬂa”tak@r?tr%ﬁ fHeChngge soul d 20
be renoved aq%%l n duri ng‘gt he contact wt %ano e . In order to nake it

possi bl e t o FOFAAYE 1Qyeh tBe subglrate. h@théﬁ’ﬂﬂ%sors Ecfif B%ndrré\/%t@” gl odld t o the
surface of tdeeuswhei matcatiddehbudhek 3hd Sarhe eRRticalf; carslubRRrteenireds e the

25di rect | o PHeACLAT HireoBeh A RLTER SRRy PSP 1 mtf;ﬁ RhEe Bl Thi o°
makes i 20 pdesielloged agaie dongy theeoarotiwith theidnedé Bé. shafts 3 change their
posi tion. Damage
In order to make it possible to change the shafts, the anodes 31 can be moved
parallel to the surface of the substrate 8 which is to be coated, as represented by
the double arrow 41 in Figure 18. The movement takes place transversely to the
25 direction in which the substrate is transported through the bath. This makes it
possible to remove the anodes while the shafts 3 change their position. Damage
of the anodes 31 and shafts 3 is thereby avoided. In the embodiment represented
here, the anodes 31 are made of a flexible material. This makes it possible for the
anodes to be wound in respectively allocated anode winding/unwinding devices
30 40 and unwound therefrom. The anode winding/unwinding devices 40 are
preferably arranged above and below the bath, as represented here. Such
windable and unwindable anodes are, for example, made in the form of fiexible
metal bands or resilient spirals. If the anodes made of resilient spirals, a plurality
of the spirals are preferably fastened next to one another.



of the anodes 31 and shafts 3 is thereby avoided. In the enbodi nent

r epr esent ed pewjoRosidvoamgdes 31 are nmade of a flexible material. This nmakes
it possible for the anodes to be wound in respectively allocated anode

wi ndi ng/ unwi ndi ng devi ces 30 40 and unggund therefrom The anode

wi ndi ng/ unwi ndi ng devices 40 are preferably arranged above and bel ow t he
bath, as represented here. Such i hdabl e and unwi ndabl e anodes are, for
exanpl e, made in the formof flex# | References ands or resilient spirals. If
t he anodes rmeg¢hoae resilient spirals, a plurality of the spirals are
preferably fzat;satn(aned next to one another. PF 0000057900/ HVS -26- List of

Ref erences "1"°Ccathode 2 band 3 shaft 5 4 gap 5 upper side 6 |ower side 7
el ectrical | Baafiducti ve structure 8 substrate 10 9 upper row 10 |ower row
11 liquig | qngJ 12 electrically conductive section 13 electrically
nonconducti ve gect.i on 15 14 transport direction 15 novenent direction of
the shafts S14WPebSiEAent direction of the shafts 17 upper device 18 | ower
device 20 1% g@pbhggh cally connected shafts 20 anodically connected shafts

21 pressure raoll 22 further band 23 conductive segnent 25 24 nonconducti ve
segment 7 electrically conductive structure

8 substrate
10 9 upper row
10 lower row
11 fiquid level
12 electrically conductive section
13 electrically nonconductive section
15 14 transport direction
15 movement direction of the shafts
16 movement direction of the shafts
17 upper device
18 lower device
20 19 cathodically connected shafts
20 anodically connected shafts
21 pressure roll
22 further band
23 conductive segment
25 24 nonconductive segment
25 bracket
26 flexible support
27 wire
30 groove
30 31 anode
32 conductive section
35 conductive segment
36 nonconductive segment
37 anode
35 38 cathode
40 anode winding/unwinding device
41 movement direction of the anode



25 bracket 26 flexible support 27 wire 30 groove 30 31 anode 32 conductive
section 35peqadoesroct/ggnent 36 nonconductive segnent 37 anode 35 38

cat hode 40 anode w ndi ng/ unwi ndi ng devi ce 41 novenent direction of the
anode PF 0000057900/ HVS -27- d di stancg7between a cathodi cally connected
shaft and an anodically connected shaft h distance between two cathodically
connected shafts L length 5 PFE.0000057900 -28- Patent clains 1. A

devi ce. for - PrtietEnes:prBRe Aol Sopraed St adhan SPelERIC N Redhatct i ve

5 substratesi&) or a structured or full-surface electrically conductive

surface on.a; i I I conprises at |east one
bat h, one 22’653%&%2%%%%{ t\é‘gt%g@@ce% ?Orfrh%éteg\g?hﬁégont aining an electrolyte

sol ution cérengthi ng at | east one netal salt, fromwhich netal ions are
depositeg on electrically conductive surfaces of the substrate (8) to form
a netal layer 10 while the cathode (1) is brought in contact with the
surface to be coated of the substrate (8) and the substrate is transported
t hrough the bath, wherein the cathode (1) conprises at |east one band (2)
having at |east one electrically conductive section, which is guided around
at least two rotatable shafts (3, 19). 15 2. The device as clainmed in claim
1, wherein at | east one of the shafts (3, 19,



20) is electrically conductive, the voltage supply taking place via the
shafts (3, pgQooddb7o08Mms The device as clainmed in claim1l or 2, wherein a
‘plurality of the bands (2) are arranged offset in series. 4. The device as
clainmed in claim3, wherein respectivedy-successive bands (2) arranged
.offset are guided via at | east one common shaft (3). 25 5. The device as
claimed in one of clains 1 to 3, wherein at |east one band (2) is designed
in the formof a network or has holes. 6. The device as clained in claimb5,
wher ei n t hePa&antclaissi gned in the formof 30 a network conprises sections of
different nesh width and/ or nmesh shape and/or offset neshes. 7. The device
as clainmed in claim5, wherein the band provided with holes conprises
sections wi th di Afdsvisatfprytheslegrohdc eoatingiplont lgagtfanecieaticaly gpeductied hol es
and/ or of f set hoél%tra%':seﬁzgpg {RRPéd B &Brade e%@ﬁcﬂ@vﬁcﬁl@uaﬁ/e%ﬂaﬁ@d In one
t he I band (2) "a

of clains 1 to 7, where 1e at | east one ] ternately conprises
conducti ve sect i Bma NODAPNCHITHVErBHREYAIALE) | wiich sarppiisssaat (epsy ong bath, 9RR devi ce
as claimed in cl aghddeBanddfe dathddee(1paihd hatd dobtafisl bihOdadtiarte Guiuglesl ar ound
at | east one anodically connected shaft &3, ﬁ% 10,. The device (gs cl ai ned
inclaim9, wher %‘?rﬁa'f“ﬁé qtg‘ﬁ’&f Ang Metalsait.feone yhENPFlabions aes depesited 9y i s
greﬁt Sr tlhian or elqumb:(ajitymdnfhect%ﬁmlec@ 6hﬁrt]1etmibﬁ¢§a_(sh&> Bkm alﬁeteﬂa@}ertvm

cat hodi y connect shafts.an ess. t han i st ance et n a

cat hodi &1 | y conhBt B @ﬂm"?ﬁ%ﬁ%&m@?&%‘%‘%&’ﬁﬁ P CFJ‘%%&HW&@?’& shaft .
11. The devi ce atheckabsimtt i(8) and e sutstrale Is trandghrtedhtéreugh thee bddéyi ce 15
furthernore conpyrises devi ! I suhs : r ot at ed,
t he devi ce bei ng%é%@n@ga%\{ﬁe&ﬂ&n fggm?ﬁé%a?léllggset #ﬁeﬁ%ﬁ %)(h%gl_n&%ﬁe@ évi ce as
clai med i n one ofnelekctrically condutiivevsestionn which| ie giidediarobaddd legs twar e

arranged so that | 8) to be coated can be guided 20 through
bet ween t hem andr%tﬁgb%ﬁggéﬁ)%#especti vely contact the upper side and the

| oner si#?e of the substrate (8). 13. The device as clained in one of clains
1 to 12, wherei nThE@ewbahé elafndd @him 1, wherein at least one of the shafts (3, 19,

20} is electrically conductive, the voltage supply taking place via the shafts
(3, 19, 20}.

20 S The device as claimed in claim 1 or 2, wherein a plurality of the bands (2)
are arranged offset in series.

4. The device as claimed in claim 3, wherein respectively successive bands
(2) arranged offset are guided via at least one common shaft (3).
25
5. The device as claimed in one of claims 1 to 3, wherein at least one band
(2) is designed in the form of a network or has holes.
6. The device as claimed in claim 5, wherein the band designed in the form of
30 a network comprises sections of different mesh width and/or mesh shape
and/or offset meshes.
7. The device as claimed in claim 5, wherein the band provided with holes

comprises sections with differently large holes and/or differently shaped
35 holes and/or offset holes.



be connected both cathodically and anodically and can be | owered onto 25
t he substr gicoddbospgod/ameed fromthe substrate (8). 14. The device as
"claimed in one of clains 1 to 13, wherein the conductive sections (12) of
the at | east one band (2) and the shafdg surfaces are made of an
.electrically conductive material which does not pass into the 30

el ectrol yte, sol ution during operation of the device. 15  The device as

cl 2t med | nbne oneciedas SR RReERAT OF derrpL g A PREAT o
supports whi ch draad2vaitendatély oompriddsrcahduaive sacttbnagld)dndmibocandustaeond rol |,
a plurality of ds%‘éiic?r% ,13)a plurality of bands (2) guided around at 35 | east

two shafts (3) are arranged above one another or next to one another, the
fl exi bl e support passing through the bands (2) in a neandering fashion. PF

0000057300/4iM5 -g{)- HGR ch Al B heC 2\Cik 3 difRiohaii® 8.

wher ei n%t hed_"shaf?% ?%?cea;%%l%@%gﬁr u@rgdé'f rg?n%:arti g]eugi’fﬂ ) of dgﬁgc?rﬁcal |y
conduct i ve segnedidedagyndgileast ope anediely connaated Sl{Ba#@d fr om one anot her
by nonconductive segnents (36), the electrically conductive segnents (35)

bei ng connectable both 5 cathodically and anodical | nd the at | east one
band (2) belthg CB}?sci%vmaeﬁocla'mere@a%@wﬂ@m t'?'&ﬂﬁé(l( 19 thefendvstieonduct i ve

sections (13) arﬁiac_b@risn((]f) mgiebitagnmbonewmé téfﬂ@étﬂi%te(r@é (ﬁpbéthréér(lj zmet at t
noncondycti ve secti.on e n rests on a ponconductive segnen
(36 o110 he shareegfio Gaitadbary ionpednd shals “Flcter dudh BR SRBRES ) g of "o
| east one el ect rbetwédry ac oaitioditallye comeotedr ahaft @andaa redightoring anodicalbynduct i ve

surface on a nonc%?uﬂgé{%wﬁt. substrate, which device conprises a plurality of

devices as clained rhone of clains 1 to 16, which are connected in series.
15 18. A nethod for the electrolytic coating of at |east one substrate,

which is CHTICfhdubyibdl 3 BEHIGE P Bng!dt hifhs! 1 @R Wnbil 6 dei 17, Lhe
band resting on the substrate for the coating and Deing circulated with a
circul atS on  speeahemmosn copmrisependsvice wie whinke thansubstiate dB) cae Rauibstrate

i's guided throughtédend@vice g SrrantfeBbBhdiRIorSuISibE HERSAM. N Cl ai m 18,

wherein the at | east one band is supplied wth voltage via at | east one
shaft. 20. The nethod as clained in claim18 or 19, wherein the cathodically

12. The device as claimed in one of claims 1 to 11, wherein at least two bands

(2) are arranged so that the substrate (8) to be coated can be guided

20 through between them and the bands (2) respectively contact the upper
side and the lower side of the substrate (8).

13.  The device as claimed in one of claims 1 to 12, wherein the shafts (3) can
be connected both cathodically and anodically and can be lowered onto
25 the substrate (8) or raised from the substrate (8).

14.  The device as claimed in one of claims 1 to 13, wherein the conductive
sections (12) of the at least one band (2) and the shaft surfaces are made
of an electrically conductive material which does not pass into the

30 electrolyte solution during operation of the device.

15.  The device as claimed in one of claims 1 to 14, wherein in order {0 coat
flexible supports which are unwound from a first roll and wound onto a
second roll, a plurality of devices, a piurality of bands (2) guided around at

35 least two shafts (3) are arranged above one another or next to one
another, the flexible support passing through the bands (2) in a
meandering fashion.



25 connected shafts are rai sed and connected anodically in order to

denet al | i zepgt B6ddos72d00/MlEs Net hod as clained in claim18 or 19, wherein the
‘shafts are connected anodically for denetallization during a production
pause. 30 22. The nethod as clainmed imgl aim18 or 19, wherein the band runs
.around at |east one further shaft which is connected as an anode, the band

al ternately, havi onductive and nongonduct. ve, secti.o ngth of the
conducti ve act i-ﬂ%sg%vé(fenﬁs Flg\@%e‘f'ﬂawet ﬁedﬂﬁn?ﬂa}?c% Vﬁ'ée{%gﬁé 3*‘%%‘35 a%

connect ed as an @metlacteshttom = plafdlitcomieaticdy asnductied hegheerta @33)hehittand
contacting the s i reegl LS o ich it
is cat hogi cal | y&@g&%@ﬁ ‘éé(lj'\g E%@%@gd%ggg%ﬁk}éﬁﬁgx%@%ﬁzﬁl&{éﬁnﬁ&n@%tﬁ cl ai med
in claim22, whel38),rthe rlectdcaly dlopdudtive csagmants 35)sbring coanectatie dwith and
connect anodi i : ' [ t ycally
connectgsglI shaftgﬁghdg'ﬁdgz\g?&eigﬁ%% '@%ﬁﬁg@% %ﬂdégsgb?gt%ﬁg%i@ge F‘gd%g?lﬁur@ e net hod
as clai med in orfeorBfcopdugting segions (33, anghraneppduydtye §9¢3@nszﬁ/ gnd beirg at ed

through a predetgisitionsd cANBE Sshafts §8) SR et ROnérivoRYEive ?@cﬁ@vtﬁﬁ,of tiagd
subsequent |y passes through the device for a d ti or through 10 a

gh the second t
second el ect r ol YR (@bresishy Yeomeoadudtiye S?ﬁ@eﬂgsgb‘lf"&%srg?'aﬁahed in one of
clains 18 to 24, wherein in order to adjust the |ayer thickness of the
metal |gyer . wth_which the electrically. conductive substrate or .the
o ect i ar 1 1 otk B e rehiRcodingtst Bf ab e AR HAR S Elae Ve
substrate i s coajubdirateher camt eledtri¢alipe corsluativeu suefdce byn i anaremasndwgtics r educi ng

t he throughput s n 0 i C : evi ces as
clainmed in one o%gﬁ%@hs%@ﬁt&go'?%%%ﬁg% %g%ﬁ%f?fﬁfﬁ@év\é%\%%ﬁgec%g@gg}irﬁ?nnégd in one
of clains 1 to 14t daimstiHe 18] which etepednpect2d ircsrtiesng of at | east one
el ectrically conductive substrate or a structured or full-surface
el ectrically conductive surface on a nonconductive substrate. 27. The use of

the devite ¥ clAimethod forothe electealiic rapating of av lgast one subgiraseiuwhichis of

conduct or trackscQRedbith 8Helict @l iclairhedRinthe dRitldihaAt& AN aRe bak®rdstidgisponder
antennas or other antenna structures, chip nodul e at, cables, seat

. card T s, fl
heaters, foil coPflid SHRSIraiiRIUBERFOAInG AR peing sirghlated Wit g circyiation

speed which corresponds to the speed with which the substrate is guided
through the bath.
20
19, The method as claimed in claim 18, wherein the at least one band is
supplied with voltage via at least one shaft.

20. The method as ctaimed in claim 18 or 19, wherein the cathodically
25 connected shafts are raised and connected anodically in order to
demetailize them.

21. The method as claimed in claim 18 or 19, wherein the shafts are
connected anodically for demetallization during a production pause.
30
22. The method as claimed in claim 18 or 19, wherein the band runs around at
least one further shaft which is connected as an anode, the band
alternately having conductive and nonconductive sections, the length of
the conductive sections being less than the distance between a shaft
35 connected as an anode and a shaft connected as a cathode and the band
contacting the substrate with the region between two shafts, with which it is
cathodically connected.



LCD/ pl asma di spl ay screens or for the production of electrolytically coated
products i rppgdodgosTedo/dMms28. The use of the device as clained in one of
‘clains 1 to 17 for the production of decorative or functional surfaces on
products which are used for shieldingiel ectromagnetic radi ation, for
.thermal conduction or as packaging. 35 29. The use of the device as clained
in one of claine 1 to 17 for the production of thin nmetal foils or polyner
supports clad with nmetal on one or two sides.

23. The method as claimed in claim 22, wherein the cathodically connected

shafts are raised and connected anodically in order to demetallize them,
while the anodically connected shafts are lowered and connected
5 cathodically.

24.  The method as claimed in one of claims 18 to 23, wherein the substrate is
rotated through a predetermined angle after passing through the device,
and subsequently passes through the device for a second time or through

10 a second electrolytic coating device.

25. The method as claimed in one of claims 18 to 24, wherein in order to
adjust the layer thickness of the metal layer with which the electrically
conductive substrate or the electrically conductive structure on an

15 electrically nonconductive substrate is coated, the contact time is adjusted
by increasing or reducing the throughput speed and/or the number of
successively connected devices as claimed in one of claims 1 to 16.

26. A use of the device as claimed in one of claims 1 to 17 for the electrolytic
20 coating of at least one electrically conductive substrate or a structured or
full-surface electrically conductive surface on a nonconductive substrate.

27. The use of the device as claimed in one of claims 1 to 17 for the
production of conductor tracks on printed circuit boards, RFID antennas,
25 transponder antennas or other antenna structures, chip card modules, 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 any form.

30 28. The use of the device as claimed in one of claims 1 to 17 for the
production of decorative or functional surfaces on products which are used
for shielding electromagnetic radiation, for thermal conduction or as
packaging.

35 29, The use of the device as claimed in one of claims 1 to 17 for the

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



