1 DESCRI PTI ON DEVI CE FOR RECEI VI NG OR HOLDI NG SEVERAL
SUBSTRATES AND GALVANI ZI NG | CE FIELD OF

APPLI CATI ON AND PRI OR ART [001] The invention rel ates
to a device for receiving or holding several flat

substrates in one pl apgzsaRipghibNs a gal vani zi ng or
el ectroplating device wwth a passage path for the

substrates through a treatnent chanber, the sub-
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rollers | gUBSTRATES ANMEARLVANIZINGDEVIDEYOr in
gal vani zi ng devices for substrates, such as e.g

printed circuit boards or nore especially solar cells
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th|n sol ar ceIIs Here the substrates can be forrred

myvery thin silicon, which is correspondingly
[001] sEh@HFV@@“@F refadigsite a dgvigediari r@ﬁe“@@GQ"thQ)@'ng several flat

ubst?é‘l%%t |E1 Ié’ﬁé‘ €ad difal ygéﬁl‘én‘f‘bha %l!’e%%pﬁ%ﬁrﬁ% rc]l%vﬂ:e with

Ei7'0r ThiG & gal Vani zing~ devi ce.
a passag&spaﬂm fs;rrt‘aerautmttdtes througla settearnkahichamber, the sub-
e endlture for the gri.pping,devices or a decel erated
strates RO c i b aforrraeptiohedHeiige. i red del ays.
PROBLEM AND SOLUTI ON [ 003] The probl em of the
invention is to provide an aforenenti oned device for
[002] rHﬁbvabstrmsdha@ebemwnWmd oumbcomneewng rafengling in

as a | va devi ce UI tabl e [ th
the m3puis 3t & Bl Eshy s eVahing deflicd fory Slksttgs, such as
e.g. pﬁv@ed%wc@%@&rd@ bf itrefespedafpisoiad comy ki Mdafersl However,
conveyi ng of the sub- strates. [004] This problemis
this caolgive rise o peablemsinvihegycase qfe@mm%mve: sHbgiratesmsuch as
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which BvedréSpoh@ingly Bensithjecst framileerinaddditionf sehbitiveZsubstrates
have to be handled with extreme care, e.g. on introduction into a galvanizing
device. In many cases this means either increased mechanical expenditure
for the gripping devices or a decelerated handling, which gives rise to unde-

sired delays.
PROBLEM AND SOLUTION

[003] The problem of the invention is to provide an aforementioned device for
receiving or holding several flat substrates, as well as a galvanizing device
suitable for the working thereof, enabling the problems of the prior art to be
avoided and permitting a more careful working and conveying of the sub-

strates.

[004] This problem is solved by a device having the features of claim 1 and a
galvanizing device having the features of claim 13. Advantageous and pre-

ferred developments of the invention form the subject matter of the further



clainms and are explained in greater detail
hereinafter. By express refgrence the wording of the
claims is made into part of“the content of the
description. [005] According to the invention the
0
claim S Brd ExpRinea]h gtbbler JEER heRifate!. B Mhypsgygference
the wbrdmg ¢fi theeslaims ds ssade antacpadutfther eoritentred th&ldescription.
frame pieces can e.g. run in grid-Iike manner,
particularly with an outer frame and internedi ate
[005] fAéHSrthQQS%héSnvéHﬁSh theiRice F2 & faffie R #arfid\feces
ports for the substrates on which the substrates
formlmgseceFMQB zotnle@ bewveen themhandiasga sesukiofshestamedsieces
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reces§if g afButs pEE EitrisH, T RO BisCES BaRET rfih Sigtljce

manner BaRRIUIAMNY datH aA Sltehdtfne drid irterekdiatt! fdhme pieces as
substrates can be creat ed, in which the substrates

subdivisions.adée framenpiacaschave suppests fardhe substeates on which
the sdﬁﬁféﬂégq%ﬁt ShugM tﬁglrﬁgéﬂgﬁ feal ﬂoﬁé‘ﬁg%ﬁﬁgﬁﬁ@sﬁ{a@§ and/or an

or convey- In cer In Clrcuns

electritles coptactays takde p(acéoﬁQhQMSttﬁat@sddeténgagmgl on thialsup-
substrates and instead the co te receg%l & devi ce
ports.j &n thisayay arfeeapiianedevise geh fepsever fiat supsiratgs can

be creAtRet | ﬁhﬂﬁc? $Re iitlstidt bsarég@ggblabﬂ 'Rgﬂﬁﬁfg%@ﬂa%% For

convéntional gripplng devi cds oF t
various treaément speps svittheespeaxtiolibesybsicates| asdeéll asdor convey-

ing arid BL GRHRHT CURVEIRARCD ISR SLadS ST S deaibia mave the
individlar b strREsSah @ nstBadahetsdinpldte Jé&%mi%e@émee id9Mbeed.

It 1s possible in the case of a plu- rality of
The latmscalatb@smadmmorenbpumm@mbeﬁummﬁ, $o that it is readily
Ionnectl aon [ ngi Vi ds u%l wor ki n s gﬁs but t of th
possiblgstouse QPP"FH OLaL9H'PRING 8%"%9%8%&5? A% PIESEIPf the
suppdits tHereeshn be £lppetisefpbefinBlasdniectidri Betli€en the reception

substrates takes place via the recep- tion device or
device madsthspsubstraie; whichsgan @@s@@tmed $o spesifig substrate charac-

ersiGE O B0t BRBE YR PO ATBR, G Ehte R o

rality @ﬁ@hb@ﬂrams ioadt oolyoimdvecond b;‘iﬂ)”sateﬁé incarmEaticin with individ-
rollers or other contacti n%ﬁdew ces can be reduced or

ual werking steprsiHit ingtrach e dbsinstiates e%é%‘t’*?léﬁ‘f?'&iéiﬂvéf‘ee can be
t
move{ih'!f'gfecgngéﬂ %%t@grq@ﬁﬁ%ﬂé%béi%t%fi ds rﬁ'l%%? P)ri]ég e Phcep-

FeL%andal' so ‘an el ect ca
tion déhieeconthd QOﬁﬂ)oﬁbelrsuenam sases iteisgogmblecttseconorizaaddi-
tional %%Htggtﬁné) rc]jse'ewces 8|regtrly on tthe substrates. This also has the advan-
tage that the mechanical loading of the substrates by contact rollers or other
contacting devices can be reduced or avoided. Thus, advantageously the
reception device brings about both a mechanical holding or reception of the

substrates and also an electrical contacting thereon.

[006] The supports can e.g. be constructed as projections, which project or
emanate from the frame pieces. The projections can either be relatively nar-
row, i.e. almost punctiform, in order to bring about a very limited surface cov-

erage on the substrates. This permits a contact with a treatment medium in a



emanate fromthe franme pieces. The projections can
either be relatively nar- row, i.e. alnost punctiform
in order to bring about a v%ry limted surface cov-
erage on the substrates. This permts a contact with a

. | n .
gaiveb BT THH Ve afio oL, (AL T8R4 ol pematively
the pidjectivns eeii Ipesvidenirberaédey biingcatstaut 4 ¢y bfiinehpsupporting

type of linear supportjn of the substrates vvi}h X
of the ﬁ@Wtrﬁ%ﬁ'SgWHHI th&ﬂe’ﬁ‘%ﬁ”ﬁ%@r?@ﬁbf% F%%emﬁchsaﬁé rame pieces.
This BU3E an 03 BIP S s ROHR by pESAR R iy
with sarsitivesebstiates usecalss there is alidittribbtiondherdef edhe projec-

. The projec- tiong cap alsp . run below the plane of, th
tions FRBAISAITBREEIoN, The BIANE BbIMARINS BUSEES 1hs DYk oWiward

bend PaFis thskée i@ﬁf}%ﬁ?&ﬁéf/é He P ﬁ@?’sﬁ%s'tr%teiléé)w N)C(g? Ig’lg%ne

plane wth t or the frame pieces. It is a
planepwitbitheehdlder ohéhefarae-piecesas It is alsoj pessibiteforthesprojec-

. ver the plane forned the upderside of th f.ra

tions f Baledt sdRviWatdR ey He bR Brasu B, g bifiersife st the

frame ﬁféﬁ@s‘ OAdU8HidFeAUsly PRe i SBFREE GEEPIMStHA rédEldtich Wavice or
that their top side 1s not below the plane of the top

on theipdejestionsdntsugteapvay deabiieir ten site (s eetbalow the plane of

the tof} SRS TR iy Bleoesr B Pstekd! rfBbTy PreRas LG e
amount. atHis ¢aakss &l FessibRPREensutd thatapliersier dhetike engaging
substrates and not nmainly on the frame piec

from abeyedn alcasas alseeengagean te iopside pb he substrates and not

mainlgqm fifd a8 #@Qec‘?ef&rb%ciﬁﬁ? :lji’ileesﬁﬁ’stpél‘té\éi. de on the
up- ports specrial "contacts i ch project upwards.
Through said contacts, which are in particular fitted

10071 58 efactiital GuuactRacydmasas ) 15 poshbIs e srpuidEpn e sup-
ports SPREIHABAN L IPoRSBELTHAiDs. TS St whic
are incpattaclar Gtted separataly éotthé qabjectionsd elecivieas gontaaiing can

ve il B34 S ShSheb 3867 895 FGLEsA R S R BEIREBIG8btons
Contddis &arfB¥ §h PREFSIMBF ddRabh prdjechBnk! cbAtaIFiRtsof Bontact
provide themwith seals in such a way that no

studsevith Eel¢cisically conductiyesurfinces Iheartewasibs: eapiasts can be
madeﬁfﬁ@@?&%@%&‘ﬁ%&qr@ éﬁ%ﬁ%ﬁ%gﬁ%@%@é \f&né\%/iiteﬂinlﬂ 8Gfitiets. Ina
development of the invention it is possible to provide them with seals in such
a way that no electrical contact takes place when the substrates are applied.
Thus, in the case of a galvanizing process undesired deposits on the contacts
can be avoided, because the treatment medium cannot come into direct en-
gagement with the contacts as a result of the seal. Itis e.g. possible to have

cup or pot-shaped rubber seals around the contacts.

[008] It is advantageous for electrical contacting if some or all the frame
pieces are electrically conductive. In particular the entire reception device is
electrically conductive and can e.g. be made from metal. Advantageously all

parts or frame pieces of the reception device are electrically conductively in-



can be avoi ded, because the treatnent nedi um cannot

cone into direct en- gagenent wth the contacts as a
result of the seal. It is e4g. possi bl e to have cup
or pot-shaped rubber seals around the contacts. [008]
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a metdh shkt iif thamaheeeof argarudmkemapn device is
el ectrically conductive and can e.g. be nmade from

netal . Advantageously all parts or frame pieces of

[009] Zi?\e? FGRABE e g;%(rb%?\t ?zﬁ?hé'.ﬁ&éﬁﬁ&?' it Y %BBEQ%‘% ky ?r?f\éiid% the

erconnect e ur pose ’suc recep
reception deviceugithsnr &kttfically msuimmg colatielg, engtpamlrwnraecover—

ing. T aVRIsRahdeppSitior) gboaias faatsial an i e ceptacte during a
galvah?ﬁﬁgwr%}e%v E&uMh Uélfﬁ‘ia%lt"r’éﬁ of 'bb%ﬁhbym'a‘?éﬁélaé gNdakes place

. pal nt cover- ing. This avoids any
on the wommenhonédmmtangs aatea«pasleobaurtfaees of éhe aeception device,
ch . de

then %toggrr%% m&gﬂ%‘ s éﬁﬁgacgﬁ (,mgs ﬁ cilcﬁgﬁgalotr' s(%npped free,

as is ﬁﬁgwfﬁeogggeﬁont acts as exposed surfaces of the
reception device, then at certain tinme intervals said

contacts nust be cleaned or stripped free, as is

10 8548 o a5 9t Bl B 5hBRcE! pcueny an

outer @fearorcfr6m ah cfdtgme?lﬁamé @iét% f Tﬁf@lsoaevantaﬂéwslﬁ bent up-
advant ageously bent up- wards fromthe ane of th

wards fresn e ipdang of tae s{mﬁteetlal;!ﬁaﬂ@t devige, ynamwlaalyfwrthr%further
sndewsél)@eﬂ@(&l %%%bmné%r{t@%@gsé)rﬂ[s ESICF F@ec{ﬁ Ssaédilloq is e.g.

0j ecting sectio rrca conducti v
electﬁnmnemmhctm/élv edhmsvtepitoths framel pietesaa eleotricaitcx)ntacts

for the @nGAteTTAGY BF B SHBSHAISS Han Viedsa srdan irgigan be an
electrfé%ﬁ 60‘?&58%1‘1&%5?}1#& ?ecé:;zlr ioh Rle%idd!r F%?thsep@rpds*ée e§Cthe sec-
rom the same nateria

lon can as
tion CBBI’tEB mizde fforhtbedmmeanateripl as the md@ughthmdmt@e e.g.
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so be used for the gripping of the reception device
piecei rSaid sectiomhaolalse hensed for e griwping of the reception device

in an %lrjebéc’ tv&t‘ﬁtc is rehdtd flrgmpthoevfn%%r%roosubstrates so as to provide pro-

tection for the same.

[011] In a further development of the invention it is possible to construct the
reception device in such a way that a substrate is sealingly located in a re-
ception zone between adjacent frame pieces. Thus, all the reception zones
of a reception device carry substrates and in this way form a substantially lig-
uid-tight surface. The sealing or tightness requirements must at least be such
that in the case of movement through the treatment medium or a liquid bath
liquid does not penetrate from below through the areas between the substrate
and the frame pieces, this applying in the case where the pressure of the lig-

uid from below is only limited. For this purpose it is e.g. possible to have



tection for the sanme. [011] In a further devel opnent
of the invention it is possible to construct the
reception device in such a ﬁay that a substrate is
sealingly located in a re- ception zone between
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are closencthelhahdd bigdds, This midked nt@l@tssmléftaq@epmfe top side of
sealing or tightness requirenents nust at |eas

the syhsthatasand .aise flae éageptwn HRMee hiea fpay ngachﬁv@nt hqund This
is esﬁécﬁgﬁfgal[ ea?i}f%’gﬂé' fif t"l’l rb Gy lt(g b%ﬁ%'?reéth?é‘ﬁtd?rd&ga:‘]nﬁgnly on the

pene OWt rou areas b

downsudrsily dtrectaﬂdidehef fhaeabstrate& this applying in the
case where the pressure of the lig- uid frombelowis
only limted. For this purpose it is e.g. possible to

[012] gééggﬁﬁgﬁht fth@%c‘spﬁoﬁr c@'@%%?nsﬂruc?é&’?& fdé‘?mcal sub-

e 'substfate sides —are close
stratefsran® gzichcesgbsitatesisntilessheld pothe damet walyee'bo 1tlrme ermqb several
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overa’ﬁ%ﬁ@@@lﬁ%drfethere is to be a treat ment or coat| ng
only on"the downwardly directed side of the

substrates. [012] Advantageously the reception device

(0120 S D3 5134 stlon 558 2P B8 e can

be fnxéav'oeb@k/enhgwnberbrmm pagticuilaviydat riwefssioraryicutated
j uxt aposed rmnnergl Hg with an overall rect angul ar
rinHee

mannggnSubstiates place eseptiopreayicercambeifixachby dhe cover
or secgunrle% éag}r{sggsgpbﬂg;agﬁi’éﬁﬁar ln?}edéfe?éﬁ%bdla fﬂt‘é%rdv%g can cover

roughly the gaate surfaenarea 5stihén@be§>tlphadmdcen Adhtantageously it
recepti on devi ce can be fléed b

cover _or. s
has agjmitadtsteGPE? MathRteas:s e dnteh oaégm PRE %ﬁ@ﬂv advan-
tageo‘ﬁ%@gﬁ% on EM@HY{A §ul§§’t’£‘?1tl%'ﬂ fs"i‘ﬁﬁa?%‘?%l%stt ntical manner

t7on device vant ageous y it has a sim
to th&srteueqitmredwnbb pif éve substrates erpcisd heedah e secured from above

Particul arly advan: tageously it is_constructed.i.n a ..
in thegaeeplinh GeYises Fasien gy SHieHIsheradh & BarSRENABR iNygprticular
can bbh’?elﬂ@?@rﬁhbﬂ? M eGfrothted o HiEDSHTAL RS E afbSPurmBled of
or secured fromabove 1n the reception device, easier
pointsity Hre necepiior device, jbsantbie made mughathinoer r weaker, be-
cause it does not necessarily have to form an independently supporting struc-
ture. Its function is solely to hold the substrates in the reception zones of the

reception device.

[014] For the inventive galvanizing device it can be provided that the sub-
strates run through the treatment chamber. The latter contains a treatment
medium, e.g. an electrolyte, for the galvanic application of a coating to the
substrates. The substrates can advantageously be thin printed circuit boards
or alternatively thin solar cells, as described hereinbefore. The passage path
has conveying means, e.g. conveying rollers, wheels, etc. By means of the
latter the above-described reception device is conveyed or runs on the pas-

sage path through the treatment chamber. On the reception devices or on



can be held vertically or even rotated. If the cover
is fixed at a nunber of points to the reception
device, it can be made nuch6thi nner or weaker, be-
cause it does not necessarily have to form an
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ferenPfuridi®ng’ €& 9 HoeBisle ¥bE therddlibibe RNehsioh8 \stich M@ssure roller
gal vani zi ng device it can be prOV|ded that the sub

in thespassage dirgctipndogleadhesyeesasivarowrahsidestrates. | lithesub-

stratﬁ%}ea\égéla%c?r&élg%"ggzﬁt?gdj hg%nggg? '?h? (gﬁ’%%éﬁ}é’ t&lerkYre ad-

vantagebtishppasticulafy S8fss6 aatseﬁoﬂﬂﬁdﬂd‘\égﬁ e eubkfrabes.t hi n
printed circuit boards or alternatively thin solar

cell's, as described hereinbefore. The passage path
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from ﬂm:sobstnatedplarmeahd ison\payrtdular b&rrts.lmlﬂlatdE‘ Whe—an@uyer sec-
pat h through the treat n{q‘cghanber On the recept.

tion elffsnds o gn Feremarfionsshe E'%§°@$%C%5@%%$ gold jspavanta-

geou% 8'4&”5 cd@ﬂ?@i Withl thihg %’trjﬁgnf Pr‘ied’ @bt B¥¥s 6b§mdcr%d‘~‘8ht31de the
nctions ossng here to | east one

galvasiming glesscair ¢t lsmanblculanly aduapmeaynﬁ to b@@tdl the fepeption de-

each succ w af sub e If the S
vice Al shadRelipyBe dues PR batHE et i theb8Raniz
ing déViBES LEI@cfr%élQIo%tééﬁnQQranV@kfeaﬁ@@ésﬂhYoﬂghtérfngg‘?lhb)Contactlng
soft so as not to damage the substrates
rollersios jeintytruonétg ceotarti dipsder pHherrajtasts sumhsa§|al§o contact
gver or away fromthe substrate plane and is in
Srticul ar bent upwards. The angul ar sec- tion extends
to an aforenentioned electric contacting neans and IS
advant a- geouslgenot in contact with the treat

[016] rAdvantagequsly die treptarepiungdiem extengs tethe,un Sfside of the
subst?%t\é'egfel\%énﬁg etﬁrc\g}?%ﬁ o‘?‘LU fd M’I@% hqgle 8 ligl‘é(}g:cﬁés‘gop of the

r ds a t he
substtdtes driyead ¢lgsir |E|1=I poesﬂuie tfdmetrgﬁhe@htzlevehkg) exteincerelatively

_El ectrj cal ont cti ake place through engagi n
prec'sc%mtaéheﬁgl grsfde Pkt Wg? Eﬁir t?Sf $ £gnd& afaag/ﬁg%ggwave
forme?fé){\ ﬁrf‘ﬁ{? GeatAehs mé&’iﬁﬁn a4 SHdE? tRANHRS LindRr$igBesf the sub-

vant ageously € treatment nedi um extends to
strateishis readbesl biethd weak waves or with their wave crests. Alternatively

substrates can be sealingly placed in the reception device, as described here-

brus

inbefore.

[017] Electrodes or the like for the galvanizing process can be provided be-
low the substrates. If the substrates pass in fully immersed manner through

the treatment medium, electrodes can also be provided above the same.

[018] In another embodiment of the invention on the top side of the reception
device, e.g. between the pressure rollers, several contacting means can be
provided forming an electrical contact with the substrates. They can be con-
structed as circumferential contacting rollers. For this purpose they can e.g.

engage on the frame pieces, advantageously running in the conveying direc-



substrates passing through or up to the latter. In
order to keep the top of the substrates dry and
clean, it is possible for t Ke hei ght | evel to extend
reIativer precisely to the underside of the
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on eédh trbmépttecestmmtmg ihtheeesiesying difectivrak waves or

h thelir wave crests. AIternatlver substrates can
be sealingly placed in the reception device,
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advahfagaidﬁy hagleer. tHan tHeesabbrates Hstl‘rmsesceptldmkjbylce Thus,
mer sed manner throl?g”9 the treat ned

they BiegePsraly BRAVEIES lisis Rt deushy syﬁts %ﬁﬂ&'ecf[rt?fﬁ}' con-
ductild! mtébﬁttaemgthagdbs%tégebé%wg AR HfSferhBAtibABAS baf-
of  the recepti evice, e.Qg. between the pressure
pletelyatdredisctiveefranas, mmntaatbradgeseems beavtrdyede@,rwhldewn from the
| ectric cont act th t bstrate

ason
frame RIEPBa e MEE DSUDEE0S 10! e i Br GAIEPEaed therein.

They M RaLE WbbR bEbAdgEAlke BbASRUERSR iR Bllater8lly from the
engage on the frane pi eces, advantageously running in

frame peqamtmtttewguustreteaand@g the subspates eandieisy on ends of the

comE VRS 1 Bolo e ERPIAIE, SR b 0FatB8 Bher

withott b@ﬁﬂu@ﬂve[faarﬂbsThese frame pieces, on which the
contacti ng neans engage, can be advantageously hi gher

than the substrates in the reception device. Thus,

t Y I
10201, S5 EE BRI bl R Bl Bl hafirs e Aisfed -
contaﬁwﬁhgt ﬂoﬂeespréfe&blya)mmei%amehaﬁon'éﬂe miaCMQheeans pref-

orabIGOENSEHG FPUS Kan b %%bs?u@% TestRndNSTstcatnpartiou-
larly ‘&g@e%é{t cfnl?@ W tﬁgtglglﬁgtﬁ?gh&gna EB% &EHtral part.

They hn'dnabe rseldrpehntexin tmtethls gener@liyeoet:y ser\tdsetcsptmtldataemore re-
" g 8 t he substrates can rest on ends of the
siiien Eﬂf‘ﬁtf CiPldges. This permits el ectrical contacting of
the substrates even w thout conductive frames. [020]

Bet ween in each case one pair of pressure rollers can
[021]bEhpseantkturther features can be gathered from the claims, descrip-

tion and drawings and the individual features, both singly or in the form of
subcombinations, can be implemented in an embodiment of the invention and
in other fields and can represent advantageous, independently protectable
constructions for which protection is claimed here. The subdivision of the ap-
plication into individual sections and the subheadings in no way restrict the

general validity of the statements made thereunder.
BRIEF DESCRIPTION OF THE DRAWINGS

[022] An embodiment of the invention is described in greater detail hereinaf-

ter relative to the attached diagrammatic drawings, wherein show:



contacting roller, preferably on the sane shaft. The
contacting neans, pref- erably contacting rollers, can
be constructed resiliently &r elastically, particu-
larly with contacting surfaces projecting resiliently
. froma solid central,_ part. They can.be segnented, but
Fig. 1t hi s géh&loping Vaawof y&eqt&y%}%% %dr‘?ﬂ%@'re-
silient construction. [021] These and further features
can be gathered fromthe clains, descrip- tion and
Figs. 8r&8 ndsarged schke detail vieves of e reeeptiondevitegf figor -
in the formof subconbinations, can be inplenented in
an enbodi nent of the invention and in other fields
Fig. 4and cam kgpfigR8Nfeprésantaus? wsroudrianandentiVy galvanizing de-
protectable constructions for which protection is
cl ai redi¢efer. sqlee ogliBdi vi si on of the ap- plication
into individual sections and the subheadi ngs in no way
restrict the general validity of the statenments nade
Fig. 5t her eunleide BRVEGS BRSGRINThZMdBeVide BRAY AGS [ 022] An
enbodi nent of the invention is described in greater
detail hereinaf- ter relative to the attached
. diagra ' r, AM ' i ;
Fig. 65) 501 nx S{aninfr Al Whandifl ihleafitodhvalieig defice.
& 3 Larger scale detail views of the reception device

Fig. 700 1S i Sarda ATy S hE IS0k RS L FHhion ae-
Fi g. SV?%ék(ﬁﬁPvig_aw of the gal vani zi ng device of fig.
: S

4. Fig opi ng vi ew of another inventive
gal vani zing device. Fig. 7 Alarger scale detail view
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shows in a sloping or oblique view a reception device

11, which is constructed in the manner of a tray. .
[023] driigs ildshewsdn mslapingermbiisnie vigwaredeptiomgayigee! 1, which

. i nside fr i m ' I ]

s corlillfg 30 BuRBEP ob & Bkr P BIFE il el ke 2 and
interm&giars isldéefranediecks Thfopr 58 of grid or lattice with re-
cesses between them, so as to constitute reception zones 20. It can be seen
that all the reception zones 20 between frame pieces 12 and 14 are of the

same size, although this need not be the case.

[024] On the rightwards-directed side is provided an angular section 16.
Here the outside frame piece 12 is firstly bent upwards and then with a mar-
ginal strip 17 to the side again. The reception device 11 can be made from
metal, particularly a sheet metal plate. It can be coated in insulating manner
with a covering or a paint, which is resistant to the treatment media generally
used during galvanizing. The marginal strip 17 is free on at least one side or

has an electrically conductive surface, advantageously this is on both sides.

[025] Particularly the larger scale view of figs. 2 and 3 reveals how at a num-
ber of points projections 22 project from the frame pieces 12 and 14. They

can either be fixed subsequently to the frame pieces, e.g. by welding, or al-



that all the reception zones 20 between frame pieces
12 and 14 are of the sane size, although this need
not be the case. [024] On t8e rightwards-directed side
is provided an angul ar section 16. Here the outside

e EAGEAE B e 12e 7 B8 RGeS0 b o
sl a8 shiaF 5y S0 Caar S o b gedona vew of
. I nNSu In

3 shovemthat thei thicknessvet theypejeatipas A2 isvieissithpg th@sh%&mﬂss of
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case oNthé&isdfarocellaf shizopl Wafdrst26 rysting ductoniactsiidoeated at
advant ageously this is on_both sides.

the epdafiproiegtions: B2, aashown &béole?@wn@fforr![fgéﬁi@- #nfpestop side
of thel EYER 1R it 1BoUMande e R iR O Qiee%dei}ﬁ%nzaevice 11 or
p h 2 and 14. e can

Foject fromthe frafe pieces
frameepldts 12 drick¢d. STiisdg expiainedont dredtendetail bessinafteg rela-

) by welding, or al 9 ternatively they can be rough
tive tQ\%gFﬁeﬂ fﬂﬁ?-punchi ng process or the like froma

single netal sheet together with said frane pieces.
The sectional view of fig. 3 shows that the thickness
[026] oT heleoriacts24icamse 2R hes cbatacttprints oetipkiarkhess kg made

the fra ieces and in pariicular the re.only half .
from g&rpekmatenal peanet etk ior sudihibe Jodebir g fudik. e
from 8'diffete RANANEIS S e ;!aﬁgébﬁ@né) p2CoThRChas e ldeRirdgatof

the end of projections 22, as shown in broken |line
even betteriqontagting withthe splai erlls 36 artethes|sabsiérates tp e placed
. not too far abaye the top side of the reception device
n thelrfc&p%oﬂ%\%e%- X’ces 12 and 14. This is explained in

greater detail hereinafter rela- tive to figs. 4 and

5. [026] The contacts 24 can e.g. be contact pojnts or
[027]t ipslteriatiendevelapmaents ehihe Hvmmndion. daddace of fbe Aagividual,

_ it ohi . _ !

elat Y3 b B2 OIE L5 pBBct 5y the framb 988 12

and 1adgenhittiag ef widyeangayeaierntoof thet solgr wells dricecenbaguently a
cells 26 or other substrates t, aced i

> be pl in th
better maghanigakemRROMo It [S02isp PessiPleit hevednges éh%aﬁeﬁt@fee
. f i i i . i i Wi | . .
proieSioh 22, 501 B ogh R ACH 8 20 dh g lre i ot
distributea dver alf e frEireequedd@s. The advantage of a small number of
projections 22 is the ease of manufacture. In addition, as a result the treat-
ment medium is applied particularly well to the underside of the substrates or

solar cells.

[028] In a further development of the invention it is conceivable to have circu-
lar seals or the like around the contacts 24 at projections 22 in such a way
that the contacts 24 engage on the solar cells 26 in a substantially punctiform
area. This engagement area is surrounded by the seal and shielded to the
outside, the seal being as close as possible to the contacts in order to keep
the engagement area as small as possible. In this case the contacts are pro-
tected from coming into contact with the treatment medium and are in this



and 14 permtting a w der engagenent of the sol ar
cells and consequently a better mechani cal support.
It is also possible to havdOnore than the three
proj ections 22 shown for each reception zone 20 and

way rigt Soedelrth S RiaEH BrstUldr B SHindéRlsf knblh i B ex-
pert a?foowﬁttdeorﬂﬁplé%weﬁtédwm@a@ dificompuf acture. In
dition, as a result the treat- nent nediumis

appl ied particularly well to the underside of the
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e seal out si de,
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coat ed reci se construction of such
path foedhe resel&homda\me&émar splartcedls2@an be i npl enent ed
wi thout difficulty. [029] In the representation of a
gal vani zing device 30 in fig. 4, walls 31 form a

[030] tAﬁébHﬁﬁbcebthezo:{’e?zbcmel r%e@@noﬁ' @svicel vt & @@v@red by a so-
treatment nediumin which is dissolved the net

lar cellid&hThe pressure epbeis 2@ QSTQQQ%OQ‘}dh&rtO@e#"Fj? %solafrﬁ@lls 26 in

t d
galvaf’u%fri@ dg?{?%%ﬁ@e;[a ﬁ%)]'%Pgﬁr?@%%'ag\geliyoﬂeXIg e 3a (\5/’\2%!?%@%7 on a
metaldsdrecss 3dd aﬂf@awaﬁveng)y ariversst. 3$herm'eséureleclldms a6 are
drive 34. As can be seen in fig. 5 and %s is enera llflcen-

positiqpeddn swgh w%&@dﬁwynrgaqupﬁé%eﬁéf P@\/e precise
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. eVl ces or solar cel 030 eac
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so- lar cell The press e oIIers 6 age
tion zHeprD ABY &I RS Ui GRORBPTE GRINGST 24 the under-
side, device 30. They conprise a very erX|bIe r ubber

'coyering 37 on a netal core 38 and are al so driven by
drive 34. The pressure rollers 36 are

[031] The angular section 26 of reception device 11 projects upwards at least
over the level of the treatment medium in the treatment chamber 32. The
rightwards-projecting marginal strip 17 projects over the right-hand wall 31
and beyond. A contact roller 42 contacts the underside. In much the same
way as for the conveying rollers 33 and pressure rollers 36 in fig. 5 a plurality
of contact rollers 42 is provided along the passage path. By means thereof
there is a constant electrical contact with the marginal strip 17 and conse-
quently the reception device 11. The contact roller 42 is once again con-
nected to a power source 44 or its negative pole. The positive pole of the
power source 44 is connected to elongated electrodes 40, which are posi-
tioned between the rollers above and below solar cells 26 in treatment cham-

ber 32.



positioned in such a way that they in each case rest
relatively precisely cen- trally along the rows of
successi ve solar cells 26. tthe function of the pres-
sure rollers 36 is to hold the solar cells 26 in the
reception device 11 or recep- tion zones 20 and to
ensure the engagenent of the contacts 24 on the under-
FUNGTRON [031] The angul ar section 26 of reception device
11 projects upwards at |east over the |evel of the
treatment nediumin the treatnent chanber 32. The

o1 B RESHBL SECEH P doR 1 e
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for the conveying rollers 33 and ress e rollers 36
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ong ate ect rodes 40 whi ch are posi i oned
and anetaAHematmllwdbbhed arbinserting tbelsubsitatas denedy 26 would
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e.g. if 'El‘i‘étvffﬁﬁit &Wr@%ﬁ%ns@@cﬁme%ﬂtaﬁ esaembecyf tHdTeontacts 24
sol ar cel he reception device 11 takes place

with thezaforementioasdssealing fangtian-wi t h the underside. By
means of a not shown covering device or the like the
solar cells 26 can be firmy held in the reception

[033] Z'ﬂﬁé?so?é)r céllg 26harepafivantzgieouly tnhdd drdmasiticor br @se silicon
ur- ther devel opnent of the_ invention
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[034] The reception device 11 containing the solar cells 26 is then introduced
into the galvanizing device 30. The reception device 11 moves along the
passage path on conveying rollers 33 through said treatment chamber 32. If
deposition of silver is only to take place on the underside of the solar cells 26,
the height of the treatment medium can be correspondingly chosen or the

treatment medium should only extend to the underside of the solar cells 26.

[035] The solar cells 26 are electrically conductively connected by their un-
derside via contacts 24 and projections 22, as well as frame pieces 12 and 14
with the angular section 16 or marginal strip 17. As contact rollers 42 extend
up to the marginal strip 17 and are once again connected to the negative pole

of power source 44, the undersides of the solar cells 26 are at this potential.



with the aforenentioned sealing function. [033] The
sol ar cells 26 are advant agleousl y made fromsilicon or
are silicon wafers. Hitherl¥o t hey have been printed
on in conplicated manner in part wth silver paste as

t he t act terjal. Th I izi deyi
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quwedloafomerke:d ahdyban hetlaftunéhertgqeatloeaﬂ\tl% 116 by the latter
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t he negatlve pol e of power source 44, the under3|des
of the solar cells 26 are at this potentla
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roblemto ex Fol lo d t I
the aRsBT TP DFOEOHET A2 SHRING. BB ErO B HE AIES 11 Auneh chem-
cal maphar cells 26 is renoved or extended out of the gal -

vani zi ng device 30. This can be followed by a further
treatment or an inter- nediate storage For as long as

[037]t EI S’40 s owsehow tﬁg parre%sﬂ?(te rci) éjtlsvég Y& e eath &ase press the solar
cells 26 into the reception zones 20. As the top of the solar cells 26 project
slightly over the top of the frame pieces 12, 14, it is ensured that the pressure
rollers 36 always engage on the substrates or solar cells 26 and consequently

press the latter downwards against the contacts 24.

[038] In addition to the power source 44, there can also be light sources be-
low the solar cells 26. They can assist the coating process by irradiating the
solar cells 26 from below with light of a suitable wavelength, preferably in a
range 400 to 1100 nm. In certain circumstances it is even conceivable for the

necessary galvanizing current to be produced solely by the light sources.



qui red or worked, they can be left in the reception
device 11. In the latter they can be easily conveyed,
stored and protected again§§ damage. [036] As coating
naterial is al so deposited on the reception devices
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bined With dikfdreahsntidhed, S6REEREd ipdvidl $edrcedest ri ppi ng”
by the experts. It Is advantageous if the reception

device 11 only has an electrically conductive surface
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ontacts 24. [038] In addition to the power source 44,
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to 1100 nm In certain circunstances it is even
concei vabl e for the necessary galvanizing current to
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covere substrates hey ar'e conveyed
aforeimentiomesly mannerl Wwiththé&3ntabtso24h a plant simlar to
t hat descri bed herei nbefore. Substrates 126 are held

by pressure rollers 136 in the reception device 111.

[041] TI'F‘?S BUGRREFeS @S hers thaBan#HI8cirREACORtARING OnShEframe takes
shafts 150 as the internediately provided con-

place in surface-distributed, central manner, i.e. not only from one side.

Thus, there are no current gradients. In the case of local contamination on

one contact surface, there is much less risk of an interruption of the power

supply. The individual current supply to all the frame pieces 114 in the pas-

sage direction is also conceivable, if further measures of galvanic separation

or isolation from electrolysis are carried out.



tacting rollers 152. The latter have resilient contact
zones 154 projecting from a central part 153. The
contacting rollers 152 or ctht act zones 154 engage on
the top of the frame pieces 114. The latter are
continuously electrically conductive or have a
correspondi ng coating or support. [040] From said

el ectrically conductive {1 axeigi eces 114 cont act

bri dges 155 project bilaterally. They can
alternatively be in the formof clips or have sone

I .
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for thecsumstraetes (Qﬁadoemeschamcalhye hoddingdhel sarake and/or for electrical

ntaﬁzgatl n on one co g_tt su(iface, there is nuch
contq g SRNORENY ﬁb‘E’? RS*'Y%e power supply. The
i ndi vidual current supply to all the frane pieces 114

in the pas- sage direction is also conceivable, if
2. Rémmﬁmn dwmlaesom;ngetb\ﬁdalm 1s eparaciesizedin thadItheisatpports

are PRIBRHENS 127) PETISELBGI U RIS AGTPIRF &t ol B g projections
(22) m@bétﬁaaﬁ@élam@mrﬂngrb%lowl thieeplafevonherfrardBiddddlin such a

frame pieces (1 ch form between them

way that épe isohstates (ZQbye:w thﬁerea@a afsbarg payghly ipargplane with
{ bet th th
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t he substrates (26) for nechanically holding the same

and/or for _electrical contacti ng (24 on the enﬁ ing
3. Regapiiondevigeaccordingdefiaivn 1delZcehatrdedzrd ind e? thesup-

pors 225 WERSUSHLAN 6o PURSABRS) D SIgPL8 i bioiec
tions pr gopdaciopsint$.22) nore particul arly runni hg bei ow t he

pl ane of the franme pieces in such a way that the
substrates (26) rest thereon and are roughly in one

4. Ré’ée?l?or’{"ﬂbblcé BecoriiRG18Drte of the bheéd@iny ABEMB! BRSFacterized
in that at Ieast part of the frame pieces (12, 14) and in particular all the frame
pieces or the reception device (11) are electrically conductive and are pref-

erably made from metal and where in particular electrically conductive frame

pieces (12, 14) are electrically conductively interconnected.

5. Reception device according to claim 4, characterized in that it and in par-
ticular its frame pieces (12, 14), are largely electrically insulated on their sur-

face, preferably by a coating.

6. Reception device according to one of the preceding claims, characterized
by a section (16, 17) projecting from the outer area thereof, particularly from

an outside frame piece (12) and preferably the section is bent upwards (16)



3. Reception device according to claim1l or 2,
characterized in that the su ports (22) have
upwar dly projecting cont act’ 5(24) particul arly

cont act proj ec- tions or contact points. 4. Reception

rom R BB i8Rl LLE) BEA5E o Byqras an then

tothepg@@e@]?()lz 14) and in particular all the frane
pi eces or the reception device (11) are electrically
conductive and are pref- erably made from netal and
i | o
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haracterized in that it and_i ar- ticular it
14) anﬁ&fetha Qlgstyiqal contagting racpnp 3%5 0Bl & $neaging slbstrates
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eption eV|ce accor to one of the preceding
claims, characterized by a section (16, 17)
rticu
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in tha%ﬁqé'lﬁfégé"?%@ns‘ﬂﬂ}@éésp@f@}aﬁﬁ infdrdpidtee.pl ane of the

reception device (11) and in particular upwards and
then to the side (17) 7. Reception device according

. RecetyH FpVioe858ekRG 18 e BL beiEBEryES eharacterized
in that ana@isstestd @6)hests anBeaiing eﬁahﬂaar in &eceptioar zéme (20) be-
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p.eceghar acterized in that it is int egral |y constructed,
preferably in one piece. 9. Reception device accor di ng
to one of the preceding clains, characterized in that
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rec I'on zone tween ‘adj acent frame pieces

ity of {He fratde piecesi¢h2a1 4/)a§ortemgagerrmrmmthﬂ insarted substrate (26).
cl oses against the penetration of liquid at |ow
pressure between the frame pieces. 10. Reception

11. RQEEbglggﬁ]&ﬁég'd&drelr@ & Bh8.ofthar BrelcRididg SIS e aratterized
in that there are several reception zones (20) in juxtaposed, successive man-

ner and preferably of the same size.

12. Reception device according to one of the preceding claims, characterized
by a covering device which can be fixed to the reception device (11), inserted
substrates (26) being located between the reception device (11) and the cov-
ering device and are secured against dropping out and in particular the cover-
ing device roughly covers the same surface area as the reception device (11).

13. Galvanizing device with a passage path for the substrates (26) through a
treatment chamber (32), which has a treatment medium such as an electro-
lyte for the galvanic application of a coating to the substrates (26), character-

ized in that the passage path has conveying means such as conveying rollers



ity of the franme pieces (12, 14) for engagenent on the
inserted substrate (26). 11. Reception device
according to one of the pre’k"‘edi ng cl ai ns,
characterized in that there are several reception
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- I o devi . | ai
with & Fete Rt £n9 el S BraGEE kb ol diiang ol sbpiates 20)
and exen@s @0 drheldctaesl tortadarganeansi(d29r Fﬁefbﬁébli?t\ﬁﬁh (@further
and there is at |east one pressure roller (36) for

interragdiate harizantakbend a1d upartieylar the etegtrical eaatacting means
has e&gﬁ@gg c‘i’x'ﬁ\rtg&tllo(?f%ré.nd in particular the pressure

ave a very flexible or soft construction.
15. @Gl vani zi ng device according to claim13 or 14,
characterized in that the recF tion.dev

.devj ce ) :
16. Gaivanigingydevicsnacerrding te oseet e gleimsyt %@ﬁ characterized
. I . C i A _
i e B g B O R R e a8 g Wunder
side dfl thet sulvstratesni28)tioogtattameedelst)gn pegfar @l)y with a
further internediate horizontal bend and in
particular the electrical contacting neans has

17. G%'I\Qéﬁgﬁﬁl; 880iceCAcENdifg %o cldim @%' dfgh,zbﬁgréiﬁéhﬁéd in that

according to one of the clains 13 15, characteri zed
thereiaretsemeraheohtaafiing maass of thiedopr ebtheeracaptigirudevice (11),
partic%fa}\r?y Sét\Jv%%tn he 6%3%%% lﬁgﬁigrrs' (36) and they are preferably in the
form of circumferential contacting rollers, the contacting means having an

electrical contact with the substrates (26).

18. Galvanizing device according to claim 17, characterized in that the con-
tacting means engage on frame pieces (12, 14) running in the conveying di-
rection and preferably at least one contacting means engages on each frame
piece running in the conveying direction and in particular said frame pieces

are higher than the level of the substrates (26) in reception device (11).

19. Galvanizing device according to claim 18, characterized in that electric

contact bridges run from the frame pieces on which the contacting means en-



side of the substrates (26) located in reception
device (11). 17. Galvan|2|n% devi ce according to claim
13 or 14, characterized in'that there are severa
contacting nmeans on the top of the reception device

gage ;‘R ?d( “‘née[y)gléﬁéﬁg é’g Q@EI?)&:Q’?{@ {;ﬁ&%l g?ﬁé#eefefé’élbeéi%té?’ﬁw and in

bow-Ig EdHrsreal b freenthectrante piided ® tHehsubsinatest and in particu-
means having an electrical contact with the

lar the spbsirates f@%%?” ergls enthaRPRiag RiEaR according to
claim 17, characterized in that the con- tacting neans
engage on frame pieces (12, 14) running in the
20. Gaw’amzinggddv}ceraamdrdmgzm opieetbfetmbbbailm 12411 Hobaracterized
contactln% ne?ns_en es on each f ge E g runni na,
in that R eertactRGPIIRE Y PFRUAPGPEMESH ea& RYLPAPTESFYYe rollers
dighgr than the |level of the
(36)’é&%§?ra es ? %%?% reception device (11). 19.
Gal vani zi ng deV|ce accordlng to claim18,

aracteri,zed in that electric con act
21. GRS ¢eiine feeiding i fiveLf tieciliisatf 16 &0 chilagiprized
in thaﬁh? %gﬁaé{ﬂwé PhddSs S}b’l@éfﬁl?%&ﬁﬁﬁlh@@@"@l@ tHaMech resilient or
erably bilaterally and in I Tke manner away
elastlc mnstm:tmmarpcekaesb/ wdhtcmtggbeg rsatré%c%ﬁwarqjﬁctmg resiliently
icu e substrates rest on ends of the
from 50‘195'9&9%??8‘ '3 20. Gal vani zi ng device according to
one of the clalns 17 to 19, characterized in that a
contacting roller is provided between each pair of
pressure rollers (36), preferably on the sane shaft.
21. Gal vani zi ng devi ce according to one of the clains
17 to 20, characterized in that the contacting neans,
preferably contacting rollers, have a resilient or
el astic construction, particularly with contacting
surfaces projecting resiliently froma solid centra
part.



