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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 o be
coated lies in the electrolysis region while being simultaneously contacted outside
the electrolysis region.
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havicBBtaining 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
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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



shafts in this case, as seen in the transport direction
of PRe0EVBEIN0MHMS the rear 35 shaft of the first band is
simul taneously the front shaft of the second band. The
advantage of this arrangenent4is that it is possible to
econom ze on shafts and the bath can be kept shorter.
Bessubtesssive@anads am\gar@ bifset Arevduiicz viestpest bvetymmbn shatt, it is

000005 TSROLEMR, ice® Y5C S3LLE, AP BLS HHBS' 9 ! 38bociVey

pos@p@ne@d@r& shefisd & $ush %‘L%@ég%ﬁ%l 'S/'Sa‘\dv%[\%%&ﬁé@ Ygs to

r esweénme@ soltMQWVBe @h;aa t@m the samﬂmearmuang mg:mm ,
i s advan ous .S

T hab bR, FE LA REY e B8 shelf AE Ik el AP e &R R ESHRY.

coametayalso gepesis on the banc§cﬂﬂddhg shaftst eorderatpt rgmavﬁdthiqwr@etal

band%. iffitGis %@&%@5& 94 csrﬁ{ebpmg %ﬁéﬂsyand tH@fbaﬁdsaérﬁelcQ@p Aich $he° n

h
E e pata are Bk T AnGi UieReaTeny ot R b fepmztebly
banudiveinadiacadd togethwtheith theiz shisitncks) e mised Spetthiesebstrate and

1811 @6}9@&(31! %Hi@é\ge iy tf%\'ﬂd§ I]ﬁ‘{]éeﬁmgt &etdi |§\§IH& Cthé Vrgfsé(d bands

I ndi vi du et her heir shafts can rai sed
fr oﬁ'ﬂ‘l“ﬁ%‘e%%% PP%{?%E X B PRk AL dee BletHeRYY &8[‘?"5}’“"%‘1“!‘38”33
b an Y gmet ed ithay trer remoldl @iihegiepbsitet anesa drobathe $ands and shafts

oo %r{ @RE @H&{ é{urfﬁg %&%onﬁé“&pe?éﬁ@ﬁtWﬁérPthQ%ﬂ'?]f{sfl:%nﬁét %gtra.gé‘oau y

tiv ruc
of VA aelp&8F P thands F@?ﬂeﬁﬁé ofafidia SafiRe 1§ IP&?"[‘@" tE‘a‘Mh'Ch
15 ak esspéaicly dluetargive Waintis) u@ﬂaﬁgel&w@ff@dtl @8. gleinvithg rbaf bise
cannot r e U
conﬁ%’f‘c?gﬁs'lc;ﬁ%f %etﬁ 9gRe 8‘2059{3}] provi %MdS%aRS g%luwg‘ﬁ\hbel%emoved
r esperaipresugtigregesssi ve bands arranged of fset are gui ded
via at |east one comon shaft, the netal dep05|ted on

the b d ft I d

b oL paeaient 5 3 Bt afe BB RS A nevarh Atugurp Jas
20neathanthghad the neworlr KrusturaisttoateonlyTéreall @Qioas vh tieagjectidally

t hec&ﬁﬂlﬁ%kstrﬁ&t[u"é%ttbl bE chateli RAthd Quﬁétr%ré rés%géti%l? cQ\teréJ‘@y

electrlcajgﬁ/ con gg{tlve structures éth

subdterban SLCHeH BEET PPy InclBg &P 0153}‘9 'ieﬁ"é‘“ba t ‘f*“rﬁéS 3'30

coapossipld mkeat bk atetricallyt dvediutiVe stnaturédie the tegonk on Smichhiad

It | SwBhSBsts Flé?éﬁ'f&? G {Re ﬁi%ﬁlclm% lﬁsh%&r@'o‘é@tbﬁé’d uﬁ %bdruﬁﬁ bV&

structures In e regions on
28y e fEPETK $IREIUERLE dS PW%@E%‘W%‘H@'@QQ&@ lgpg M@&agﬁ’ﬁeffsp‘?ﬁ'v%é
f or pitat iraséesNRtisvakl psidinle taitennett W RV OEAGRAUS tdworks

arr BP&%y sler‘?&sﬁhet H&wgﬁgqﬁer{ &%BS&&&%%%%P%\@ f{(;:?e% riddn widths

serl es. al'so esi gned

as ﬁ@q/wfr@gemmqse @h@ryemsa e FRQECSS op ENHAbVEPIR Setwgetyests can
res pee b ¢ehtyd. IRavthétthotl, ftfiesienposamaito wralidaone @AY €dnfigured as

o1 L9050 Tl RANED 28ak | LAY, R WSS i

al 36‘9663%139‘19 eBarrsp Wil i individyrd igsd ferdad i iuthe® awe 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.
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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
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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
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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.
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a 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
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38‘ r eadditional 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
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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
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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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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 ancdically. It
is necessary that no contact of the shafts with the structures to be coated shouid
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 remcved 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
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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 90° means that the angle through which the substrate
is rotated does not differ by more than 5° from 90°. The device for rotating the
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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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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.
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according to the invention for the electrolytic coating
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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,



conductive substrates or electrically conductive

st r PEDODOBS79MO/HMSCt ri cal | y nonconductive substrates may,
according to requirenments, be equi pped with any

auxi liary device known to thé7person skilled in the art.
Such auxiliary devices are, 5 for exanple, punps,
filKigurs 2 showph Yide Ristvich erfesicé accoehreifigab s, W ndi ng and
unwi nding instruments etc. All nethods of treating the

el ectrol yte solution known to the person skilled in the
ar t Figrp Jo¥ows acpidenview @bp dpyces fesianerl aeersding thithe Arugaiton with

I Nt ®dndabich pise bn theeasgent 10 net hods, for exanple, are
| so systens in which the electrolyte solution self-
regenerates. The device according to the invention may

al sogie 4spewas elan viewrof @xigwps accordngtfigure gul se met hod known

fromWerner Jillek, Gustl Keller, Handbuch der 15

Lei terpl ttentechnlk andboo of printed circuit . ,

techRUPSTIF e of 805 el =580 5 ienton wi
pag%d&%ichmlngsd@,esaﬁmeslwtz, 359. The advantage of the

jglevi ce according to the invention and the method
according, to the jnvention is that_the_at |east one band
pr 05'9%}{6? ShoW? 8RB Ved ASRYICE PRI 19YB 5t herefore a

| onger contact time per unit area than is the case with

rol ‘:gw\%uﬁ&o@ﬁ ati.gn?@e\%e\h %?%eanﬁH?e%é;%d%b&Pm i theifivehiion with

t her €f ore possi red t hi cknesses
of @thqallwq arogigplyrepiartedshalifet ures wit h| n a shorter
18li stance, such that the installations can al so be made

Shoﬁp&."e g%ho QSH%EQ{%&A&%J%@'? rte%rﬂglghﬁﬁ‘ tqure PO that a

opera ng costs are or dchieve er essenti al
advantage is 25 that now even very short structures, for

exapgle 4 §%e adRHire#ad deick h@sn@fé@l%@djrﬂﬂg t®fhe |Wehf6r€d1 which

cirguit rds

or eGP ahodhl 131 cSRb M BrBer T REP oS SRR 6P na wi e
2honmogeneous | ayer thicknesses than is possible with the

r ol FiggyStoambwk B @whcd Q&B}dirﬁﬁo e iVenBbrt in whibn thE ubgtyY 8Rd o r

wll. be e i ne detail belowwth the aid of

t hes'a?sa%ar%'gaﬁamﬁ?@ Be; a{egs respectively show only one
possi bl e enbodi nent by way of exanple. Oher than in the
e"bﬁiﬁhr'éeﬂts'ﬁo% e QBEith hh&@h bﬁ'ﬁ/e‘? Bh MeFBMeé“&téJé@Hréfe BhrPle

emented in furth di ments or
2%orr6‘?arr’ir§’c rWﬁtbﬁnﬂégr@%WB%Qﬂ%ﬁ&lgserﬁ Fi gure 1 shovvs a

pl an view of a device designed according to the invention

o0008ETob0IIRE " AergEiP RS ERACH & dRF o B SRGR, 1

devPEROHBEYr di ng Figure 1, Figure 3 shows a side view of
a devi ce designed according to the invention with

30 Figure 13 shows an enlarged representation of a detail of a band in a second
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Figure 16 shows a side view of a device according to the invention with
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to the invention with cathodically and anodically

connected shafts, 15 Figure 8 shows a detail of a band as
usebigued? séReusp e viey aFpersies duringrthe eleetraytis seati®oa det ai |

of a device designed according to the invention, in which
he_anodjcal |l y and cat dlcaII con
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whi ¢ch upper and | ower substrate ca
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g band in a first enbodinment, 30 Figure 13 shows an

enl ar%ed representation of a detail of a band in a second
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of f %Eéce' crt]JmSpgred to anle?rrangement 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 8, 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
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Pat REFY §jati‘1~é>ﬁ ?}@tegrwlglr%g%ncglqeﬁlgpedo%qcﬁ@g\g 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 9 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



10 the shafts 3, as represented in Figure 2, or else
aboPE oooodsebapMHmMbe band 2. A device designed according to
the invention, with bands 2 which rest on the shaft 3,
is represented in a side view0i-n Figure 3 and in a plan
viewin Figure 4. The bands 2 are respectively guided
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solution. The liquid |evel
30 tashion and moved against the substrate 8 wuth the requwed pressure force. When

it is intended that the shafis 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



el ectrolyte solution is denoted by reference nuneral 11
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30 form the upper row 9 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.



can then be coated sinultaneously on its upper side and
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§Dat h1% n% an a¥10d|cally connected shaft 20 respectively form the rear shaft of a band
2 and simullaneously 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
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nonconducti ve
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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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
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enbodi nent represented in Figure 16 it is not necessary
t 0 ProoodeEs7boo/HMGr addi ti onal anodes. It is neverthel ess
possi bl e to arrange further anodes between PF
0000057900/ HVS - 25- the shaft23 -3, for exanple in the form
of flat rods. Figure 17 shows a side view of anodes
during the electrol ytic iggak Refrengedi gure 18 shows the
anoqes ip a position when the shafts 3 (which are not
repre@lff®d here) change their position. If anodes 31 are
provilded in addition to the anodically connected shafts 3
or =gjnggtrically conductive segnments of the shafts 3,
géheya may for exanple be 10 constructed as represented in
i gut®¥ 17 and 18. During the coating process, the anodes
31 @rwppemnsidehei r depl oyed position. For a substrate 8
whi Ghols &at ed sinul taneously on the upper side and the
| ower side they are then arranged above and bel ow t he
sub&?‘%ﬁ‘@aycc\m'é%v%ﬁtﬂft%ﬁe side of 15 the substrate 8 is
coatéeslpsttdte anode 31 is preferably arranged on the side
ft strate 8 which is coated. In this case, care
@houﬁpgi'%?’aken that the anode 31 does not touch the
substOr@wes rowx her wi se, on the one hand, a short circuit
could jiqoietavel when t he cat hode touches the sane
el ectricall duct v tructure as the anode, and on
thquterl}eé;?”c !Yn‘:fﬁ’gﬁ%%l“"é‘% g;ep():(rﬁ%rf/i ously deposited on the
st r uStalgctricalinagcorggetiye seetigbved agai n during the cont act

W t hatih@ssoiRetdh. | n order to make it possible to change
the shafts, the anoq(iiﬁ% gl can be noved parallel to the
sur f RdBOVGFepHAreetiny Mesa% which is to be coated, as

r epridgemeeentyirectidnef thewdbbids arrow 41 in Figure 18. The
rrovewa,%e,t&g@@g place transversely to the 25 direction in
which the substrate is transported through the bath. This
make® PY¥erds¥eki bl e to renove the anodes while the shafts
D chEngéehotisallyrcopo=idd shafts Damage of the anodes 31 and
shaf 1St j ded. I n the enbodi nent
repréeozaenﬁg'g%lyCﬁﬁ%@tsﬂée{@anodes 31 are nade of a flexible
mat e4'i AESSUBPY nmkes it possible for the anodes to be
wourgp furner esmect i vel y al | ocat ed anode wi ndi ng/ unwi ndi ng
devi : nwound t herefrom The anode

W noélaﬁ% g'gc\}\'/léeg?ﬁagﬁ%ngevi ces 40 are preferably arranged
Zfbhovad noneerserty@segneemat h, as represented here. Such

W ndafdrgckand unwi ndabl e anodes are, for exanple, made in
t he of[niq%f flqefgi ble nmetal bands or resilient spirals.

If tHe AREFERPHRde of resilient spirals, a plurality of
the &pwreal s are preferably fastened next to one anot her.

PF O;QQQQ&,@QOOlHNS
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
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ano8idisiancy bewaer brocgthorigpilysonpectasrstgiisire roll 22 furt her
band jghgtrconduct i ve segnent 25 24 nonconductive segnent
5 bracket 26 flexible support 27 wire 30 groove 30 31
node 32 conductive section 35 conductive segnment 36
nonconducti ve segment
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37 anode 35 38 cathode 40 anode w ndi ng/ unwi ndi ng devi ce
41 novenent direction of the anode PF 0000057900/ HVS - 27-
d di stance between a cathodically connected shaft and an
anodi cal ly connected shaft h distance between two

cat hodicall'y connected shaftsg_ L length 5 -28- Patent
clains 1. A device for the electrolytic coating of at

| east one electrically conductive substrate (8) or a
struct yred pr,J ul | -surface el ectrically conductive
surface on a nonconductive substrate (8), which
conprises at | east one bath, one anode and one cat hode
(1), the bat tevicorardindledyoliic @hingtof ol lydsk orsodledirically conductive
cont 3i nin gtsabstrlaaa(s)t orQN@rubBed bor &iRtbdfacd &l6UMcHY c@hdumwe%?éceﬂs
are deposi A e
substrate (og%1 %c?géﬁg‘gagdﬁ%?ag (}é?' g@gﬁ H&'ﬁ\/dﬁ%[?esea% ﬁ? étaog‘gt% ﬁ’g'd) en‘é
(1) is brodgfte #K HBntasepe Wit fe PRB SHpiMae entepoleyte salkion
of the sulssttrining al(i83st anmecndtdl @als irbrs whiah eeiasiots @ra spokited dn

t hrough t hejdamitdly corbQe s8R HiBst At (?s? to0OIPE bR @S afdr

(east one %ﬁéjtthfe%):m&\%mﬂ%br% hl:ﬁ%grfta t DR siEbd {o%"é"c'a}i d of
conducti ve sectl on, cho P e g i egf around ar- least: two
rot at abl e dMafthsiryis (8) 8yd thgnaparate & paspeientYropgh fhgebath,
bands _(2) anmereimrthfanq;mmie (ﬁfdosplise‘a |t saat ioes bard. (2)Theingd aviess
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device as ¥&ifSErasn cl ai m 2, wherein respectively
successive bands (2) arranged offset are guided via at

| east gne GRETRRESH8EinelB) claift 1, RG] HaG&nd S 1hd &lAEG, i)

one of cl ai :

device as dPAH in claim4, wherein the band desi gned
in the formof a network conprises sections of different

mesh ws dt hranddRle HREMANAPEM 2, wherein respectively successive bands
(2) arranged offset are guided via at least one common shaft (3).

4, The device as claimed in one of clajms 1 te 3, wherein &t least one band
(2) is designed in the form of a network or has holes.

5. The device as claimed in claim .4:, wherein the band designed in the form of
a network comprises sections of different mesh width andfor mesh shape
and/for offset meshes. B

6. The device as claimed in claim 4, wherein.the band provided with holes
comprises sections with differently large holes and/or differently shaped
hales and/or offset holes.

7. The device as claimed In one of claims 1 to 6, wherein the at least one
band (2} alternately comprises conductive sections (12) and nonconductive
sections (13).




and/ or offset neshes. 6. The device as clained in claim
4, wherein the band provided with holes conprises
sections with differently large holes and/or differently
shaped holes and/or offset holes. 7. The device
as-clainmed In one of clains,d to 6, wherein the at |east
one band (2) alternately conpri ses conducti ve secti ons
(12) and nonconduct ive . sectjons eﬂggh -29- 8. e devjce
as cl aPred 1A deyisg As 7laimgAdy sin {haepth e band (@) 4 add‘“""a“V
addi ti onal Igyidgdiardadl zleesinok @todibadipstnneste shadh 2@l | vy
connected shaft (3, 20). 9. The- devi ce as clained in

claimg, \(A'hf%ra %E\rrnlcetgalg%lakme%% ﬁaiﬁtl‘g wher |n & l%n%ﬂf(p%fg]e Gonductive

secti ons anc
(h) bet weerfetliqes gE) is|gad thaper %uahtﬁdhe diptricecBhbreeqeadhe at
shafts and l¢assvot drstiodtdile ddhrstcanceafisdhnd et there the adistance (d)

cat hodi cal |b\étuﬁes'i”&eEétﬁdéuc§l|ﬂaédi1nét‘£Bé ﬁraﬁedngrhbﬂéabﬁb%n@%dféﬁb' y
connect ed shaft The "device as clainmed In one of

claims 1 t6§ \Aﬂél‘gln the device furthernore conprises
a device W|th whi ch the substrate (8) can be rotated,

the devi.ce Theidagicaat angeabhheorensi Gemor BUY,Skikeeil ve baidb.
If. T_he de\ﬁ?rﬁt@rnﬁ:ﬁe %Bﬁ%ﬂ?@ a'&e ?%tﬂfwﬂhaﬂhggsuﬂstnta@ fﬂﬂ’can bﬁ

wher ei n at re arran
subst Irat e (%?te‘? @EHED‘E%%\E’J"@&“E‘ a‘ﬂ%‘“@fﬁ‘? %Té’H‘S%? m‘%s?ﬁ@h bet ween

them and the. bands (2) respectively contact the upper

3 ide and timge hmra_sﬁiaﬂ%dﬂ'f?nbb&lﬁmbﬂd@t ®her&) at (28t twd Bends
evi ce as c

e ?‘ic)azlrgr%gaﬂg@d B ne %u% iR b beltoqta(wggneadeﬂgmdts
anodi cal | y ipHE C5hvepR themardbe Baed (z)t"l’?@e"é‘%%f’?“é"tcéthpr%r
rai sed fromide hed e lowersddeef 18 pubstt8e (The devi ce as cl ai ned
in one of clains 1to 12, mherein the conductive

t ' t h 'h ft
Sort ool (i ol LBl ARy ANG PRV, WL IR R B0BH L
whi ch does PAGPNNSaied bP‘htcéth?q'Fé‘"V @rdew#-%"yeed §¥1 bR lowprediaptp ng

oper ati on ¢fe subsratdds)icc mised flom Fleeuldexb ¢®. as cl ai med in one
of clains .1 to 13, V\,herein in order to coat flexible

suppor are unwou a fir and wound
SuPpOT {5 Vol g o R b BTSSR v oltereaing e
of bands ( 2yctignsi (@R the eLinest ane bang &3 gng e shefitfaces 3ip made
arranged abpwe ev@icalyotdhelictiof na@xbi (WRiciDWees ABOPAET intot iR
flexible suppoije KRGS Qfind M i tPGRANDS (2) in a

14.  The device as claimed in ane of claims 1 to 13, wherein in order to coat
flexible supports which are unwound from & first roll and wound onto a
second rofl, a plurality of devices, a plurality of bands (2) guided around at
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. ‘

16.  The device as claimed in one of claims 1 to 14, wherein the shafts (3) are
constructed from a plurality of electrically conductive segments (35) which
are respectively separated from one another by nonconductive segments



nmeanderi ng fashion. 15. The device as clained in one of
clains 1 to 14, wherein the shafts (3) are constructed
froma plurality of electrically conductive segnents (35)
which are respectively separated from one anot her by
noncanductive segnents it (36), the electrically
conductive segments (35) being connectabl e both

cat hodi cal i {Pehanite saderbarangucyrisedmeniat(3d) wly wreecishiadoti2)
bei ng const ¢atetieslly afd Dtedicaip dnttihé Meeaserik baris2) k) canducted

nonconducti yg, §§1Q&dt19é“§ecﬁcﬂa§)(12§‘gn‘i’d RREMuctiPOSichdnaney a&’cﬂbéirﬁe

shafts (3) so. uctiye se

band (2) 1 S2bUOBR oo O ARER A op il S BB islog et e
shaft (3). bagd (ﬁn%fswé@rleam‘awt'weﬁegr@:erné@ﬁmrfytsh@ @oati ng of
at least one electrically conductive substrate or an

el ectrijgal | 'Vhe%ﬁgé"@fi thé/ Bl bR Sing s & IEQ%GQ ngb{ﬁﬂah})’c%nductwe

substrat e, 0

2o ol o red TG o g Eel FoheRe Sl R 1 doBiEEEed
in series. supsiral, whichdryicp gpmiriqes @plwehtr@ildvaa,s agolimed i ok
at | east ong chiniasitis af, ehickvile Cbnnelted B a#feked out in a device
as clainmed I'n one of clains i to 16 the band resting on
t he substrate for, .t he coat n an circul'ated wth a
i reul 01 orf* MERA eI SRl e Ezen S e Uit whem®
whi ch the sqﬁtt@tipalt"ea peyicg g d@med nwgwmshTetobé,tthﬁ bap@restfge
met hod as cdraihgrdbstatectbrathencdating \Whe behd ctdlRteatwitheasitcueia

band |s
band | s m;ﬁ@%ﬂ @mch"\%&rgsr?\é@:!slt%&gsg%% b “Jh%ﬁﬁe ) V\ﬁra&h?ﬁl‘ildeﬁe
cat hodi cal | m“@@ ‘?1%36‘? ‘ed shafts are rai sed and connect ed
anodically in order to denetallize them 20. The nethod

as cl aitged ThHa métrddmasldaifed ¥Sclaiher @hérethNBe shRkd: Dnabend Is
connect ed as'&gﬁn'eé?%lu%uig% lada?fg?%g%hééhéﬁtl on during a
me (0]

production p as clainmed in claim17
or 18, wherein the band runs around at |east one further
shaft Whi cHrtiesmetharh et tchinedsin anteimmader, 18, hehspsmthe cathodically
al t er nat el Yeoh¢ied OstafN A trhivd amt cHMREEM AUABLIENE IS Eddr OB,
the length o) ta[ﬁ?eeth&f?ndu‘:t ive sections being | ess than

t he di stance ween a shaft connected as an anode and a
shaft connected as a cathode and the band contacting the
substrat.e winehmetha e glabmedbiet sieni® wo ishahérsin the tshafishare h
it is cathgfieerb hyodﬁawﬁ&@teﬁ@tauu%aon dﬂhﬁg IBbRRbNFRuE! al med

in claim?2l, wherein the cathodically connecte

21.  The method as claimed in claim 17 or 18, wherein the band runs around at
least one furither shaft which is connected as an anode, the band
alternately having conduciive and nonconductive sectlons, the length of

. the conductive sections being less than the distance between a shaft
connected as an anode and a shaft connacted as a cathode and the band
contacting the substrate with the region between two shafts, with which it is
cathodically connected.

22.  The method as claimed in claim 21, wherein the cathodically connected
shafts are raised and connected anodically in order to demetallize them,
while the anodically connected shafts are lowered and connected




shafts are rai sed and connected anodically in order to
denetallize them while the anodically connected shafts
are |l owered and connected -31- cathodically. 23. The

met hod as clained in one of clainms 17 to 22, wherein the
substrate is rotated through a predeternm ned angle after
passi ng through the device, and subsequently passes

t hrough t he®Y®¢icel for a second time or through a second
el ectrolytic coating device. 24. The nethod as clained in

Ione of tzﬁ! aikm Mh&d%s%%imé&h@élﬁ: of clkiths @F féﬁizomkﬁérﬁﬁ?iﬁ%ﬁﬁstrﬁtg%
ayer I C al . [ | .

o aet 1 on 1 ot fube'® o8 mneF Xl dhd baclhs latdhin e
conduct i ve ¥rsibtegradtpprsas thiapabdbe devise foy agernnd Hne et ripach

substrat e | ssazoat detjrolftivecatbptiat. tinme i s adj usted by
I ncreasing or reducing the throughput speed and/or the

nunber of uccessj vel y. connect ed, devices_as clained in
one of %81 ai ' el i‘%‘.’[g‘%‘? PATES S, o oy EEO RS ST R
in one of cldiishihe layep thiggngsgrof fhsemethidaster oftly vibich tirosledtivgllyof
at | east onenalcéet sitsahthyore dirdueitivaty sulBbivat @ueliredon an
struct ur ed QerichilflbrcHifARSuRliBRtL Laal] tge EJT&%gHgiéeiX g?iusiteﬁie

surface on a Inonconductlv substrate. 26.

devi ce as ctfyaf'?FE?f"\gnmo'ﬁ%“cE‘F tg‘? Hyrgrghepit speeg gandieg fhey pymber of
product i on wfceseivainonanctet deiddes antlaiped integlofclainesi b 1®0ar ds, -
RFI D antennas, transponder antennas or other antenna

- Struct yges a G B i Aelld AR n bhEbr afiRD] BSie B etecrraigic
. heaters, foil _ conductors, conductor tracks in solar C I s
Cor in  LCO/PRYSh alrah Pag cleticalyrondrtive sHOSRIE 9 St Phe

of el ect r ol yitdufatd sjectioally echdugivestuiateson amoamonddaivensub@idte. The
use of the device as clained in one of clains 1 to 16 for

or oduceS weineriss 4 HEFRNE & Bfeq itk L RBnt S inRcpr B
"radi at i on,PrEYPtop 9k PREHORIGTREKRCIN RSted Icrad bopyde IREHP AgieNRS.
The use of tahspoddw katenras ocbthérnm@niasirostereq fehip lcaid bdiied, @at16
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products in any form.

27. The use of the device as claimed in one of claims 1 to 16 for the
production of decorative or functional surfaces on préducfs which are used
for shielding electromagnetic radiation, for thermal conduction or as
packaging.

28. The use of the device as claimed in one of claims 1 to 16 for the
production of thin metal foils or polymer supports clad with metal on one or
two sides.




