1 . DESCRI PTI ON DEVI CE FOR THE TREATMENT AND | N
PARTI CULAR GALVANI ZI NG OF SUBSTRATES FIELD OF

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

articles, particularl ng device for
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[003] ltis 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.

[005] This prbblem 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 treatnent chanber, which
contains a treaftnent nediu e.g. an electrolytic
sol ution. For pas- sage purposes conveying neans are
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Icrnit the contacting nean
ing contacting, the contacting means are in their entirety moved away or de-

flected, whilst maintaining contacting. As a result of the additional flexible
contacting of the surface or outside with the conductor device or a power sup-
ply or the like, despite the mobility of the contacting means on the shaft a reli-
able electrical contact occurs. In a further development of the invention it is
possible for the power supply to take place via the shaft or at least via a por-
tion 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 o8 an additional collar 3
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[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
nmeans can be shaped froma single netal part. [011]
The fl exi ble contacting on4 he surface or outside can
be resilient or elastic. In particular, this
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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 brought out of their
defl ect ed position back inte the normal position.
Advan- tageously the resilience bringing about a
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have tobé renided irlavemplieateddindeer nvention it is
possible to provide |ight sources in the treatnent

chanber bel ow the substrates. Particularly when
[018] In a further development of the invention it is possible 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 coating process can be
positively infloenced, as i%& known to the expert from
the prior art, e.g. from EP-A-542148. The |i ght
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1 AiRl@ynview of inventive contacting means on a shaft
in the passage direction. Fig. 2 A greatly enlarged
represent ati on of the cont acti ng nmeans of fig. 1.
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[019] Considered in the passage direction, fig. 1is a
pl an view of the contact- ing rollers 20 constituting
Fig. 3corf gelvanjzingadevigraviiiniseid goatariing BRI B SiEieayieVs30
and rest on the top side of a substrate 16, such as a
solar nodule or a printed circuit board. Fig. 1 shows

DETAIDED DERSCRIPTPOSEOCITHEEVIBODMENTS 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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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 16, 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 centring 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- strates can be worked in
preci sel y adapted manner. Thus, for the passage path
there can be several juxtaposed conveying rollers,
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substrate 16, as expl ai ned hereinafter
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in connection 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. [022] Helical springs 32
engage over both ends of sl&eve 22. In each case the
helical springs 32 rest directly on shaft 30 with a
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- displacenent, a certain nobility existing. However,
foIIovvlngadeerctlon the contacting roller 20 is
[024] & matye ¢aﬁ@@oﬂ absivklasycariactiag m‘agaispmzm@g deridenagrenter

moblllﬂ/e?% &3 ' A Ejpg e‘ﬁ?ogi)rs]tflﬁftf?ﬁ ig Weqq L%acgq ﬁ%@? btehSossmle to

enlarge) ©& rdrféaldpemﬁgrz:a@t gap 2ONteietaisg doldetvalAe tWat in place of
shaft 30, once a aln on  conduct or device 21 and power

the o%war@la! argagipgdielical springs 32s@ sering Biaghagism could be
placed HHAS I HedyVad! & g iflC4 ERiANI&ERi&St 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 conducitivity 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 fo 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 possible to enlarge the inner
openi ng 23 or gap 29. It i s9al so conceivabl e that in
pl ace of the outmardly engagi ng helical springs 32, a

ot 85028 AINSPECHA T GBI P08 S RAPoET e

sired @o3tinge dffelbbEroh@ioselutidnved Ynebaes ir éf Rahyorevdrsing the po-
li ke. Such a foamcould be introduced as a further

larity of SONeFOWESe13i ke article between shaft 30 and i nner
openi ng 23. Electrical contacting then takes pl ace
e.g. either via a helical spring or an electrical
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contacting ro relative to’shaft 30 also Serves
knowndrcnran the pier aefm.:he bpnstactoofofahei apitactingnolldeheczis much

simplgp. ARG B eRRaTB Gt Cor iAo 4G 4t SErprRb: R idhdoan be
relan\ﬁéw@éawy%u@hd%rk@@b@\@atswrdmt@gom PCS Anpag@tular, the

bring about a forced raising_of the con 9 tact rol I'er
contagtingrrefes hasttamovahlepars. caﬂﬂeéegs algo podeRftigular problem
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yZreversing

to thepfittiag @ﬁlhecmvdﬁarﬁs%ﬁ]sh"élﬂe mliva'lhieagﬁntafctmgqimllarmsabéaring
mount ed contacting roller 20, '

parts mgsibafieatantly rapieced, %%b’l“é%@”@%@ﬂy Og%é'\th%ﬂﬁ‘%trucﬁon,
SO thét?er ehﬁ c?n%?égp%wg%%ﬁﬁﬁéctdré Jf:;‘efld 98@!%" _d :io gc{?ﬁ%nt.

e contacting r ers known
prior art, the construction of the contacting roller

r e C impler,. As will he -
1027) J5far ATnRlStes s TgelieiSh dimgedtrd Ph 2 Sapiftpgaivanizing
dewcéelI At (Rl Y aPSathye h OSSN kedwith séwkr kbefta 130MKlch on the

piece. In particular, the contacting roller has no
one hanhis eoraated totrleetrpdes) oimelgsdralyicsalutigmhdmtreatment

chamBRE ASA S INE BT SSAHARY A 21, BBl oI e
are plaesihafkriowdl.maheet abtlias biotigpm @fltﬁammmbgr 1r2aam6 on
nmust be frequently replaced, quite |ndependen

the sarpe; $NGRAR EUBSITAERS 1653n4 IRAP 0MYiGYHIdth qrﬁ@&%’engpo@ctmg roll-
ers 20BRYERE O $h8ltop VrbUHtAES 16 K& dar BRAGA®Rred 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 devjce 11. It has a treatnent
chanber 12 with power source 13, which on the one
hand is connected to electrodes 15 in electrolytic
i 1 .
case 2k dRhuedeblsly 67 FS0iar iR, 145 Lt W ohRRtzing

actiop lcaceite iimpkooasd b‘ym‘,néié-lgeaterahen hdtthergalfanizésd wantent, such as
chanber 12 and on _%ane engsg@ subst @; es 16 and

lsegamomtr@yé@?%ﬁé@ﬂﬁﬁ Aegtansty ofdne. igitsagcer gagebe

h
contrfllet ¥ ch a8 & iR o o or B R Db ROR bflles.
The wheelengdid can loe hetywiean 400 laaws 1108 nand Bye hghhsoufcetshean as
same, .ar I rotated or driven. As e substrates
an aiiiEnvede Joh Wit el Brahthidial LS, &9 PUREURER or
rectaﬁguteﬂefo%? T skerahy tﬁ@aéétﬁ)r?’ﬂaﬂgc@%‘béﬁtdig@ HedbtRfided. The
_ 20 on the other, conveying rollers and con- tacting
light tubleisesan asa beacauapedrf@rmmemd As aresult it is
possible for e.g. only the shafts of conveying
rollers 18 to be driven. [028] Mreover, |ight tubes
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ne manner ersi
anothdrictzh:élnpmrﬁ df@hednsentonr tbé\mecmgmtzssqluwn devslotam be
esult the aI vanj zi ?%Qpactl on

lower; Ryl GRicinetipvebi - Shaeary Soksn i 153t e underside
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Intensity of t sources can be contro
main dm and marefctreetheecmrlrte\ctiegogllersaEiOrcat t@@lmuwd!m aa are
elength can be between 400 and 1100

free f'ﬁ?ﬂ-' qlﬁgfrpw-g[ PEes can as an alternative to |ight
tubes al so be individual emtters, e.g. in punctiform

rectangular form To |ntenS|fy the acti
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can bk'constructed 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. [n 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
sol ution |l evel can be Iomer e.g. at the level 14
shown in broken Iine form 1do that the underside only
of substrates 16 is wetted. As a result the top of
b C r :
stancB§ Hibty hedl 8 eoBiackid et 30 THE! G tieé Bface in the

strippinigepbratior) e@twhbmtwmdeswetﬂ icoating830k @Boded bynreversing
advant ageous use aof contacting roI lers 20 f

the palagity r iT6u$ In PRIRAET rnkes BRRSSiRisiosemave é&ndeS'red coatings

from é@ﬁiazdt??% r%l'll%% R §8d HereRbdd t?étfﬁ%% é%}{‘beals%ﬂ B8 counte-
use 0 ap protective potential to the

relectsoddesr Maen theg:ontacsngarollermdme &s a nafigeaxch pesition it is possible

substrates 16 run, thr h the ant . uar d ect ode
to usd JiBias Ghed AP & aconinuss. B iR S5aigg Spera-
tion apé(ﬁ‘{t%%ﬁg%ﬂép%gmd §Rva§§‘éhg%@]e°@ﬁ\%rs§l§’$ﬁ§t% | $hus, the con-

~connected here back of "the solar nodules is
tactingrrolfece danre gl bei rmlm Ubafteri@atmg manrerpianfemeMing the coat-

ing arff BUBeA ForCPOHBGHED B8 iRBBE 1 V2 potential i o ap-

plled t he di ssolving of the alum nium can be
ented. In this case, .e.g. the above-described
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guard anodes and in certain circum1l stances al so
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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 protective potential can take
pl ace overall and also Ioailly i n an adj ust abl e,
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 renoval of coatings can be carried
out in planned manner, dsbBIMS ally on individua
contacting rollers. As a result other contacting
rollers can continue to fulfil the contacting

1. Delviceforahe tt@atroeAt bbstbsbates €16 oor flakatticdes neartticotfarly a

ubst r at t ticl t
galvagiiig Heyiom Houpeeubstiatds, of araesiaas path Hardudh ageeatment
chaml@éit M 2 RHH @ ol '?ﬁ@&:un@héﬂa‘?%s(ér?)elé\!:ﬂ'@[yﬁc solution (14),

reat ment nedi um such as an electrolytic soOlution

with comlgyaylngmelarﬁnm&yfpn gomyeying 11sy stibstrates dyiong ht the treat-
ment G 2 AN AR r RestBime SR BN BEL Fle et tqntect

ing or'p&ﬂrv@f SIDQW fronPaldoridustbrdeorEuUE Drtodde SbEirdtest the con-
he substrates, the con- tacting neans having a ri

tactmg:rra)@@@s baving adigids glasaskcontiaueys gl rase) of @ldtSIde (57) for

engag;%lr?"glég{agﬁ %e%ﬁﬁ?at%%?j)@) %trﬁaﬁa (s]tﬁ:) Qﬂﬁlaly F’ighﬂzgﬂférﬁr‘éﬂ}g (22),

carrirer rin e SUI' ace

the subfioegof butside (27 belrey ﬁ;teﬂctbn@:dbbmgt formesd biyethergarger ring
characterized in that the carrier ri nﬂd{(ﬁ%éphas

(22), ‘%Si‘zfﬂtz"ﬁptﬁf&ﬁq mifatipefatger (g (ChHoas & e BFNing
(23), v}lgoﬁé%’éu% di Bﬁﬂ?tbi‘% greaRirghaffthd dibaidtet 3 Qﬁ‘aft‘Q@O)?Bn

he at [east “one contacting nmeans, a flexib
whichds hnedxﬂmmlabusast Qe condacting aoeansoh flexitilari acgﬁt(r&z)us

t.h f t th d
permefiasltaet e Sere o acel 12 SBlprEerSa5ME o k8" the
condugtar (ﬂéﬂlcec‘(ﬁqgwlﬁglp?rédldé&i that contacting (32) is on

shaft Device according to claim1 or 2,

character| zed in that the inside dianeter is at | east

2. Dol BESHANH AP0 0L FRL AL BT ek o) s on

shaft (&@gni ng (23) and shaft (30) have a sim I ar 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
preceding clains, characterized in that the carrier
ring (22) is sleeve-like of3tubular in a | ongi t udi nal
extension along the shaft (30) and preferably its
N . .
from &G P (22} 260 I BAEVRTT H cofivali i i foaby
a widening %) 41¥/br dlaterniqéd proviteansn t2€ supiagjecot sutside.
radially in the manner of a flange (24) 13 fromthe
carrier ring (22) and in particular in a central
rief | | (12R) i '
6. DR BlecBiing 16 e ke SrebREMd A7) cPafacrized ip that the
carriebDevigc@ 29 dogethargwith theeswfacd er prisiedi (#y)ds amade integrally
haracterized in that the ?alrrier ring (22) together
from hye; $eg Hal, AHCHBIYi ER!27) is made integrally
fromthe sane material, particularly netal. 7. Device
according to one of the preceding clains,
7. Destice acterdingdoi one ipdthe pseceding dleénsoshacactegzeddy that the

. h il ' J . -
xRS gE Rl AT heRCR PR BB s O kG b3biet L 50 BBffper-
satingshitfviert8fts oS eagdnrid@(22F psiaane abigkaft e80Rlpreferably for

novenents. 8. Device according to one of the preceding

compengating redia see¥emaiisby 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. Devics bcoording\vbiarie iof the pseatdihg daghky chamctenizeddiy gn elas-

. on the shaft and on defl ecti the carrj rin 22

tic or resdligRtaclder (3éuPT FaEIET BRY _@%é%%%ft (%gifnebﬁqﬁ%%ra@& the

carrief riﬁg%g Hh%%g?lfné’frt GenSFmALPbLHIBRACH whictDRYS Seated r?léghly

according to alm 8, characterized in that the hol der
concefddgitnbndhe shafirevehemdefiecting ther camierring (22pfroimthe nor-

t he | [ ' [ ' ft. (30) f tk

mal phgfingy W efden(a4) 5S8R 1 bgkaioh fqrge e e
shaft and prefera- bly on | eaving the normal position
the holder (32) builds up a counteracting force or

9. Devieg preaingde gleinsh cheraaierizadhin thaddheisden (32) allows a
movel R TP TS gl R A SEshin 0
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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 (38) 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 |ar- g@é turns (36) in the
| at eral extension and they gage in hol di ng manner
over sleeve-like or tubular sections of carrier ring
. | ;
ring (237 eV froBT ErraREFRINE i Rhar Tob arkl G RELERR or
fixed bothe éatlsr.of t he tubular or coIIar i ke part of
carrier 14 ring (22) away fromone another up to the
shaft (30) and are connected or fixed to the latter.
12. D%%mé)ﬁ&b&%lﬁgqer&é?ﬁ@s 702154 @ ARd OrRNef ﬁ)@ﬂ%n‘?\%eg % 1t1h%harac-
clains 9 charac- terized in that the flexible
terizesbin thet ithe fiexilefantacting (88) dems tae hodgete accor di ng
to one of the preceding clains, characterized in that
on the contacting neans (20), particularly on the

13. Devidd decdrtiing tenaroesite BrscedihaCEBRAS, diexiReli28d ih @hat on
novi ng the contacti ng neans away fromthe sur- face of

the c@,mﬂ@atmgt @@aoﬁe()ZO)pp@ftw@rIy ok the putsiga 437 ). engreeeatdis-

pacehfap SA68 265 % RS 0 TlokiFaShE87E g e sur-
face subsivstedtes (159) pastetaislypaith aaganpaidnioahyad dmem-

dersi de thereof cones into contact with the treatnent
medi um (14). 15. Device according to one of the

14, D%K&@Qb&&o%@'t&%neﬁéf {H't Ekéééd‘mgccﬂafrﬁé n&'léi%\cé%tlfé@lrjr‘ﬂhat

characterize contacCti ng neans rest
duringthé mastsag eodf tlmbsbstaa’% (15D) orathie pastagakpgthomhly the un-
.sai d top side. Devi C to,one of th
dersid ieisdl sones ial0 et vuh G rertnett Mesipm (3 ces
(42) are placed bel ow t he substrat es (16) and
preferably within the treatnment medi um (14) and in
15. Dguice aoeerndingéo longhef teupeeceding)claines dpaficujprivaceprding to

clalm{@,t%%rsgg%éj rbﬁfqi_tﬁgdcocmécﬁﬂﬁlr%aﬁgr(255 PESVEh ?ﬁé%p of

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.



