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PARTI CULAR GALVANI ZI NG OF SJUBSTRATES FIELD OF

APPLI CATI ON AND PRI OR ART [001] The invention rel ates
to a device for the treatnent of substrates or flat

articles, particul arl DESQRIFEDKI Nng device for
substrates or for the coating of solar nodul es
according to the preanble of claim1l. [002] DE-A-1
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as a guard  electrode to engage netal wheel's or
solar mogilesvacearding tedheipreambleroftdlaim dut si de, as

contacting neans with substrates to be coated or

treated. PROBLEM AND SOLUTI ON [ 004] The probl em of
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[003] it is also known for permanent contacting purposes, e.g. as a guard
electrode to engage metal wheels or the like, which are continuous on the

outside, as contacting means with substrates to be coated or treated.
PROBLEM AND SOLUTION

[004] The problem of the invention is to provide an aforementioned device or
contacting means which can obviate the problems of the prior art and which
in particular make it possible to keep low the pressure of the substrates ex-
erted by the engagement of the contacting means, whilst ensuring the neces-

sary contacting.

[008] This problem is solved by a device having the features of claim 1. Ad-
vantageous and preferred developments of the invention form the subject

matter of the further claims and are explained in greater detail hereinafter. By



of the description. [006] The substrates run on a
passage path through a tregtment chanber, which
contains a treatnent nedium e.g. an electrolytic
sol ution. For pas- sage purposes conveying neans are
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whilst maintaining contacting, the contacting means are in their entirety
moved away or deflected, whilst maintaining contacting. As a result of the
additional flexible contacting of the surface or outside with the conductor de-
vice or a power supply or the like, despite the mobility of the contacting
means on the shaft a reliable electrical contact occurs. In a further develop-
ment of the invention it is possible for the power supply to take place via the
shaft or at least via a portion of the shaft. This is e.g. an infeed on an outer

end of the shaft with a tap in the vicinity of the contacting means.

[007] According to the invention the carrier ring need not be mounted directly

on the shaft and instead can be placed on a thickening or an additional collar



[007] According to the invention the carrier ring need
not be nounted directly on,the shaft and instead can
be placed on a thickening or an additional collar 3
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face perpendicular to the shaft and passes through the centre of the outside,
when resting on a substrate no tilting moment is exerted and there is a very

uniform contacting.

[010] In a simple construction of the contacting means, the carrier ring is in-
tegrally manufactured together with the surface or outside, namely from the
same material, preferably metal, such as e.g. copper. For this purpose either
different parts can be assembled or the contacting means can be shaped

from a single metal part.

[011] The flexible contacting on the surface or outside can be resilient or

elastic. In particular, this compensates movements of the carrier ring or out-



different parts can be assenbled or the contacting
means can be shaped from g single nmetal part. [011]
The flexible contacting on the surface or outside can
be resilient or elastic. In particular, this
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following the longitudinal movement through the resilient holder a guide-back
force is built up, particularly through the same spring or same spring mecha-
nism as for the guide-back following the radial movement. As a result the
surface or outside and therefore the entire contacting means are mounted in
movable manner on the shaft. As a result of the resilient holder they are
brought out of their deflected position back into the normal position. Advan-
tageously the resilience bringing about a return to the normal position is very
small, so that in the case of an unevenness the contact pressure on the sub-
strate to be contacted is limited and in this way e.g. in the case of sensitive

solar modules made from thin glass damage can be avoided.



novabl e manner on the shaft. As a result of the
resilient holder they are gbrought out of their
defl ected position back into the normal position.
Advan- tageously the resilience bringing about a
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[016] In a further development of the invention it is possibie to provide light

sources in the treatment chamber below the substrates. Particularly when
coating solar modules, this offers the advantage that through light action the
coating process can be positively influenced, as is known to the expert from
the prior art, e.g. from EP-A-542148. The light sources are elongated or in

the form of tubes and optionally run transversely to the passage path.

[017] These and further features can be gathered from the claims, descrip-
tion and drawings and the individual features, both singly and in the form of
subcombinations, can be implemented in an embodiment of the invention and
in other fields and can represent independently protectable constructions for

which protection is claimed here. The subdivision of the application into indi-



coating solar nodules, this offers the advantage that
through Iight action the goating process can be
positively influenced, as is known to the expert from
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the attached di agranmmati ¢ draw ngs, wherein s

1 girpctanyi ew of inventive contacting nmeans on a shaft
in the passage direction. Fig. 2 A greatly enlarged
representation of the contacting neans of fig. 1.
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[019] Considered in the passage direction, flg lis a
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contact i NG neans an are o
and rest on the top side of a substrate 16, such as a

r r rin circuit board. Fig. 1 shows
DETATER RESS KR TN G dstk vBGOIMENTS 20 are
arranged on shaft 30 for a substrate 16, e.g. for a
per se known better surface distribution of the
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shaft Em‘ ahfi@esPBH URbabpdaYé OFf 22dubdtraless16) §ch@‘é§5é Ié%bi?artr?:oduie or
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a prmtqugg,qql%tt keargs Figy ’lcgla@\gﬁsrthgt fwawxtaposed contacting rollers 20
are arranged on shaft 30 for a substrate 16, e.g. for a per se known better

surface distribution of the electrical contacting. The electrical contacting on
shaft 30, which is made from metal or which is at least electrically conductive,
takes place by means of the conductor device 21. It is also possible to con-
vey in juxtaposed manner several webs of substrates 186, in certain circum-
stances whilst also adapting their format, so that different formats of sub-
strates can be worked in precisely adapted manner. Thus, for the passage
path there can be several juxtaposed conveying rollers, where the substrates
are positioned precisely between said rollers. As a result they are secured
against lateral displacement. The resting of the substrates on the conveying
rollers can also be such that in this area the rollers have a conical construc-
tion, as can be gathered from fig. 1. Thus, a céntring and straight alignment

of the substrates with the conveying rollers take place. The laterally project-



stances whil st al so adapting their format, so that
different formats of sub- $;rates can be morked in
preci sely adapted manner. Th for the passage path
there can be several juxtaposed conveying rollers,
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the conveying rollers can also be such that in this

area the rollers have a conical construc- tion, as can
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in connectlon with the force with which it rests on the top of substrate 16.

[022] Helical springs 32 engage over both ends of sleeve 22. In each case
the helical springs 32 rest directly on shaft 30 with a remote, narrow end 34,
advantageously accompanied by non-positive, frictional, immovable connec-
tion. This connection can be further improved by a groove in shaft 30. To-
wards the contacting roller 20 or flange 24 the turns of helical springs 32 be-
come broader and engage over the outer areas of sleeve 22. As shown, the
latter can be flattened on its outside in order to permit a continuous rise in the
width of the turns of helical springs 32. By means of a wide end 36 the turns
of the helical springs 32 engage directly on sleeve 22, very close to flange 24.
The turns of helical springs 32 at the wide end 36 can also be such that they



in connection with the force with which it rests on
the top of substrate 16. [QgZ] Hel i cal springs 32
engage over both ends of sleeve 22. In each case the
helical springs 32 rest directly on shaft 30 with a
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1 cﬁ?rceAﬁ.a result of the resilient holder the
2 anéégm%ﬁ ng roller 20 is secured agai nst | ongitudinal

di spl acenent, a certain nobility existi nlgI Ho\slgver
[ 10w flecti t t roller S
10241 3hLPE b SR b R AR A Ao Zgl e
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helical springs 32 al'so fulfil the function
enlarge| thetinnealopgening At gap Z&ntta@aulscgcmcewabmtmmh place of

the ouflgdy W5 (AR G S S WS ghePLEuRPLE"
placedcionth&cinnegy operdng \28)iezg Neitley radiafly 3e8dbaf action and it could
also be in the form of a very elastic foam or the like. Such a foam could be
introduced as a further sleeve or hose-like article between shaft 30 and inner
opening 23. Electrical contacting then takes place e.g. either via a helical
spring or an electrical conductivity of the foam or a freely connected conduc-

tor between contacting roller 20 and shaft 30 or conductor device 21.

[025] Besides compensating unevennesses on the substrate 16, the mobility
of the contacting rollers 20 relative to shaft 30 also serves to raise the same
by means of a displacement device 40. The latter engages with a hook-like
section from at least one side and preferably with two facing hooks from both

sides, below the outer ring 26 and can bring about a forced raising of the con-



mobility of the contacting roller on shaft 30 is
required, it would be possijble to enlarge the inner
opening 23 or gap 29. It i% also conceivable that in
place of the outwardly engaging helical springs 32, a

tact ro‘-’rl@i‘ 'ZWrHRPQ@BéﬁﬂeC?Gl ‘Trﬁ@ cabl &6e8e tsdd'for' FEPESVIRRSI
. c ou

. aradially resilient action and It
sired @oastmgﬁeof ﬁletdh@Iytm sobttion 14 on elitastring 264y mveiri;nag the po-
ke. Such a gam could be introduced as a further
larity %cl RAVETBPUKEELS i ke article between shaft 30 and inner
openl ng 23. Electrical contacting then takes place
either via a helical spring or an electrical
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contacting rollers 20 relative to shaft al so serves
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relatwélyoaaashtyt iough dmke@eir@ast hrerow solid pikgce? lrapdrticar, the
ut a forced raising of the con 9 tact roller
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parts ST HEdreiiretiarn<Shits Idbuiasndy of i Gpbatuction,

so thaf 8seete, tlﬁekFénsﬁé%bh@l‘fé‘&u ré of %Bﬁi reIRIFBas SerMirhPottafit.
[ nherently flexible contacting rollers known fromthe

prior art, the construction of the contacting roller

0271 PE12 oSt 4 s glaydRplb b SPRR-SR e gavaricing
devicert] atti h/@ a theyntr@t@hb\eﬁﬂEadlthrpcﬁ@éﬁ sdu® €3 s@hich on the

articylar, the contacting roller has no
one h%&bl& QJﬂ ted toglarkofes 5 alecHaivticsratiopr tbinireatment

chamb%ﬂg@u hé cg‘dtH@SﬂH B%&Hﬁtggg?bﬁ% el '@%@Wﬁg\ggﬁel‘?w

SO app es tot Itting arts
are plagedsinnawagnaiher abtheabbitom oﬁtrlealtmem chaantergl2 mrd sn

the safiobndial SHRLALY 16T SRS pofVel S BSBE S dteling ro-
ers 20 BRYHGRCEN tRe Wp Dhisthbstites 96, SAY @Y haRRIhERd from both
figs. 1 and 3, the shafts 30 engage via driving wheels 38 on conveying rollers
18 and by means of the same are also rotated or driven. As the substrates
16 run precisely between the shafts of conveying rollers on the one hand and
shafts 30 of contacting rollers 20 on the other, conveying rollers 18 and con-
tacting rollers 20 rotate at the same speed. As a result it is possible for e.g.

only the shafts of conveying rollers 18 to be driven.

[028] Moreover, light tubes 42 are placed below substrates 26, namely be-
tween the electrodes 15 in each case. There can also be light sources over
substrates 16. These light tubes emit with radiation or emission areas indi-

cated in dot-dash line manner the underside of substrate 16, which in this



[027] Fig. 3 illustrates the installation procedure of
a conplete galvanizing deyce 11. It has a treatnent
chanber 12 with power source 13, which on the one
hand is connected to electrodes 15 in electrolytic
case &vel advamtagédusiy PResnesdlar mbauke! A2 aaréufithehsalobhiding
to conductor device 21. Conveying rollers 18 are
actionftaft be iImpreMsdbnssiraensration of she galanizingaewiwant, such as
s o.q- WA s PSRz, TRETENRR SR Bhudds Rl e

controliedtiheordep toinfludraie Ettesdeﬁaﬁsltiéﬁ 1aéds be thatdsaethdd s,
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an atGAIREI8 i ubat 21 oBindlaER, fﬁ?‘égghvitt’ﬁgﬂ o or
rectanguiarrfernneTbam’nbrmfgt thehadtion fﬁilemﬁommaismbermbbmaj The
. '-I%%Oﬂ t he ot her, conv% ing rollers 18 and con- tacting
ight tufas Bod s beeawbRPd e TBHIRSiRbod. Ae & rooul t 1t |0
possible for e.g. only the shafts of conveying

rollers 18 to be driven. [028] Mreover, |ight tubes
[029] k.5t m%&d@@ldlcumrbv\ﬁbowgth@uébembSW%316lmm entiraly below
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the e B BEGHRHESGhROM 15EER, SR BometRe 8TRI5RR. s, oo
the outdnifingé B dfasbirdhtlng 06116 36 irah iR eEasrolPHt soRidif 14D In
dot -dash |ine manner the underside of substrate 16,

anoth%ﬁ'%\reipﬁmqntsofibe ipyertion sheelesitelyie solutianiayel sendre
ower, B4Ethe §5ef 18 Stblal A BROH NN, BENEDTpg hotisive

only ofcsubstnatess1® is wetteds As@ rdsuivihes tb«pmfﬁj Ketraiab4f5 chhae-
e li ht sourges can be contraolled in

main dgy g INSrefire IBR Aot AUt 03 oF dbeis CRffet Haos Atare

free frdmcg{bgﬁolytfgrgq)mﬁgﬁl ength can be between 400 and 1100
he I'i ght sources can as an alternatlve to |ight

tubes al so be individual emtters, in punctiform

I f T
1030 Bepide of S aRtagehiR ui ilae 'moﬁerrsgéé o plsctrica)
connedticivtd poddt sede M@ fdr'ﬁ@(réh&ih% EQB8iratd 16 1saRF ®llers can
particularly shows how the substrates 16 run entirely
also b%ssw torarply &/piotective petenlightpdhsauhstiatesse.g. te salae
Y ut er f
modul S hEHCaY sUBRFARE'6 TN the Bl 'l i¥ishtedt
can belgonstructed as a sacrificial anode. This also prevents corrosion, so

that no power source is connected here. On the back of the solar modules is
provided an aluminium coating. If said aluminium coating is contacted via
contacting rollers 20 and via conductor device 21 a protective potential is ap-
plied, the dissolving of the aluminium can be prevented. In this case, e.g. the
above-described generation of the galvanizing current by the light tubes 42

can be particularly advantageous.

[031] In addition, guard anodes can be provided, which are positionable in
spaced manner with respect to the cathodes or electrodes 15 and parallel
thereto. They can have a soluble or insoluble construction. A protective po-

tential can be applied by means of said guard anodes and in certain circum-



anot her devel opnent of the invention the electrolytic
solution level can be 1lo , e.g. at the level 14'
shown in broken Iine form so that the underside only
of substrates 16 is wetted. As a result the top of
stanc&s|BEJ BY ehedfs @%oheactr@ FolfEr¥ ZNdThieESH 95Re Pice in the
contacting rollers 20 or their outer rings 26 are
strippingeepenagione.ec whsin ungdesised iaatingso3e] reBasied dyareversing

the poiﬁ?r ntﬁgg%ﬁ%ﬁ@%ﬁﬁﬁ%g%@%&%&f rgezn%ge;@}rdeswed coatings
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tacting,FQy\Ara &@nap da Ashiaipechit sternating marner lryenme\irg the coat-
ing anB98iehddifdr ESRIRAIRNG Sundeateacting rollers 20 and
via con uct or | a protective potential is ap-
plied, the dissoIV|ng of the alunlnlunlcan be
event ed IS cgse, e. ve d crlbed
1032 hpespisition of e gitastivs riebif i ke pReq putal and
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atso G REGRRs 8f S51ERERS e fr BOE bl e AELSH RSB,
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cially %m@vwa&éﬁﬂmtmgrqllﬂrﬁeﬁs agesyliathengontading wllersean

conhnu@?ofﬁﬁﬁ&W@bEﬂkﬁﬁﬁf Hfion . © when undesired coatings
are renoved by revérsing the polarity. This in
particul ar makes it possible to renove undesired
coatings fromthe contacting rollers 20 and here the
substrates can be used as counte- rel ectrodes. Wen
the contacting rollers are in a raised position it is
possible to use them as guard anodes. For a
conti nuous, uninterrupted coating opera- tion a
contacting roller should al ways engage on a substrate.
Thus, the con- tacting rollers can e.g. be raised in
alternating manner for renoving the coat-



ing and | owered for contacting the substrates. [032]
The application of the projgctive potential can take
pl ace overall and also locally in an adjustable,
regul ated or controller manner, which can take place
by neans of one or nore rectifiers. In certain
circunstances this can also apply to groups of
contacting rollers or even individual contacting
rollers, so that a rempvakpgg coatings can be carried
out in planned manner, espe- cially on individua
contacting rollers. As a result ot her contacti ng
rollers can continue to fulf t he contacting

1. Deyifiefardhe tieatrogni psubstraips d 6r)<9r flatericles: PaRicwerly a
t
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chamtpmt (1 2)twibhightraatmeat mesdiunt andieas @h2¢lestrolytic solution (14),
r eat.nent nEdlo@{Eé such as an electrolytic solution
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cont acti ng neans ectrical contac
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Id carrirer rin he surface or outsid

the SUEf@iCﬁgP'f Pylside (%Tbgemg Af@eeﬂ e wsdaing faanedrby the camr@r ring
(22), c@\%‘?—%cte‘? Hal?lt izt 1hd ca?rlépﬂég)&%\)/\ﬁ%rggé I‘ﬁi u@&%&ﬁéﬁ@tpgpmg

I nner openin

(23), wtsosga mee didaetehis gicatet thamtha didrabter( QA shaft (\BUP
at | east one contacting neans, a flexib

which s he@lﬁcﬁ%a [Rast g0 raREing) meanse  fledhleser c«a@tlrelsczt)ls
permaﬁ%nﬁ @%&HEE?ESnP&fcti‘ﬁ { Zé%é(tﬁé)s%ﬁé‘& oﬁfgigg%? on the

device (21) being p o ce accor
conductanidevice (B4) beirgy pravdded. t hat contacting (32) is on

shaft (30). 3. Device according to claim1l or 2,

characterized in that the inside dianmeter is at |east

2. Devitle ducir@imPld/ cRIMMY PXEma R 2y an ﬂ’ﬁﬁ%oﬁtﬁ@ﬂné 82) is on
di aneter of shaft (30) and preferably the inner

shaft (8Beni ng (23) and shaft (30) have a similar or the

3. Device according to claim 1 or 2, characterized in that the inside diameter
is at least 5%, preferably approximately 10% larger than the diameter of shaft
(30) and preferably the inner opening (23) and shaft (30) have a similar or the

same cross-section.

4. Device according to one of the preceding claims, characterized in that the
carrier ring (22) is sleeve-like or tubular in a longitudinal extension along the

shaft (30) and preferably its length exceeds the shaft diameter.

5. Device according to claim 4, characterized in that the surface or outside
(27) of contacting means (20) projects radially in the manner of a flange (24)



same cross-section. 4. Device according to one of the
precedi ng clains, characteggzed in that the carrier
ring (22) is sleeve-like or tubular in a |ongitudinal
extension along the shaft (30) and preferably its
from thengarieexiRe (22 ) ied s phiticliiar®i 'cerftrai PR¥hAEr AREY &S by
. to claim4, characterized in that the surface or
a widening @8) and/pr Hattepincist piyided on theosuacs ectasitside.
~radially in the manner of a flange (24) 13 fromthe
carrier ring (22) and in particular in a central
6. Devicenaccardingrtef@iebf the predatiingndain?$) crédércedrized in that the

_flattening Is provided on the surface or outside. 6.
carriepsRgd@ 2 dear aTgVith tam sUBaceer pHiskdai(A6) @& A integrally

fmmt&gﬁ]@%%g ) aiitga}ﬁa}la,tlgm% rrier ring (22) together

e sur or out 27) is made integrally
fromthe sane material, particularly netal. 7. Device
to.,one of the preceding clains

di . ) . .
7. Delfes aeeeiiingdoiane petha pEcadieg dpins saactarizech) that the
flexiblBaorRab 8% (BQPhan%‘?%:ﬂh@ﬁﬂ &Shst%ﬁdrg%(ag%:mrééﬁi fcf UBHiPen-

. satlng novenent s e carrirer rin ative t
satingsheveniats, ofdhef earsier yingof22)cetatbresta haft(36), preferably for

venents.,. 8. Device according to one of the preceding
comp%ﬁ%m '"%%'3?&2:?‘&‘?’?‘?8 "by an elas- tic or resilient
hol der (32) of carrier ring (22) on shaft (30) and

preferably the carrier ring has on the shaft a nornal
8. Deyicsi acenrding ddiche of thesprasadiag chigr, chareatssined by @ elas-

: : d fl ' i~ r rin 2
tio or BRYICHE Gt (SHLoPRatfrifiy (2 onSreR Tz Bikey e
carrierrihg tesgon dhe sHaft 8 apmal eriditien tewHich Regiseated roughly
a co{ydi ng to . claima@8, characterized in that the hol der
Concepg%' 20 g shafaod aendetiecting the earider ringd22) frpm ghe nor-
| | . A
mal P P AR50 bRl e BacBliding Broc S0 tce.
shaft and prefera- bly on | eaving the normal position
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moverRewt 6f HAs @er‘i’éﬁﬂn%$22} H fﬁe?ld?fg'iﬁbdiﬁélaai?éét%ﬁ éfdhkft (30)
that the holder (32) "runs in helical screwlike

from the mesmabwasition &mgi diven dengisudinabpointeofdhar shaftendprefera-

bly on gxg?\?l?@fthr@: rﬁ%rrﬁé&;;ﬁ?@f;ﬁ ﬁggtﬁcﬂdgﬂfﬁﬁ)Lﬁdsah%nac’%bﬂ%térg%ting

force or resilience for return to the normal position.

10. Device according to claim 8 or 9, characterized in that the holder (32)
runs in helical screw-like manner over a longitudinal part of the shaft (30) and
engages with or is connected laterally alongside the carrier ring (22) to the
shaft (30) with at least one circumferential turn (34) and has increasingly lar-
ger turns (36) in the lateral extension and they engage in holding manner

over sleeve-like or tubular sections of carrier ring (30).

11. Device according to claim 10, characterized in that two such helical

springs (32) extend from both ends of the tubular or collar-like part of carrier



shaft (30) with at |east one circunferential turn (34)

and has increasingly I|ar- aer turns (36) in the

| at eral extension and they engage in hol ding manner

over sleeve-like or tubular sections of carrier ring
ring (2(23)0<iwa?L frorPOHe §n69fél*@¢ Bt shbft (@O%%ndcé‘l%r A6hREEER or

two such helical springs (32) extend from

fixed tbdhig laftés. of the tubular or collar-1ike part of

carrier 14 ring (22) away fromone another up to the

shaft (30) and are connected or fixed to the latter.

12. Dé\ﬂce @%\éb?@in@cl@oétéirﬁg 7 and!®hARg Jnélﬁfjtf?e @I@Mﬂ@r@t@f‘l 1t BRarac-
claims 9 to 11, charac- terized in that the flexible

terizeq inthatithedlexible contectingd3Rdfewns the haider.ce accor di ng
to one of the preceding clains, characterized in that
on the contacting neans (20), particularly on the

13. Destit s inde ot @inY, toetga @f sha pilésediplgesiamas! clterdcterizdd]n tigdt on
novi ng the contacting neans away fromthe sur- face of

the cotagtintmaans (30). pasiaiiany Pruheoptsda LRl agpgasadis-
iacerhbnt BEYLEEARTHE S Rl RERES g e o

face ofshbsiratess( 1&)6)3referabw withgagenguadiit @mndageinentn-
dersi de thereof conmes into contact wth the treatnent
medi um (14). 15. Device according to one of the

14, D&ﬁ@é%@bﬁ&jlﬁggbr@ne BRifé E;Hééééil)’] BASRRS!] él%x‘a%}er‘?i@dl iR iﬁ’at

characteriz hat t cont ct| ng nmeans (20) rest
durmgdhetwmsag;a of the shbstratass (18)69n é!'mel p@seﬁseatﬁtih @y therun-

dersidt et esnes: infe coma vt PR it fer piodudh 146 ur ces

(42) are placed bel ow the substrates (16) and
preferably within the treatnent nedi um 14% and in
15. Dayiee peapetingtie ongpf thepreesdipglaime, padieularit agcerding to

claim 14, %ﬁ‘ﬁrafc?éﬁ}&ﬁ in glgﬁtp%”éjorﬁ%hﬂa%leéné%ﬁos FENSNFHRE D of

he "passage
substrates (16) and preferably only on said top side.

16. Device according to one of the preceding claims, characterized in that
light sources (42) are placed below the substrates (16) and preferably within
the treatment medium (14) and in particular the light sources (42) are elon-
gated or in the form of tubes and optionally run transversely to the passage

path.



