- 1 - Singapore Patent Application No.: 201001180-7 J 2010-PCT- SG Myunti ng
Devi ce for Disk-Shaped Substrates such as Solar Wafers The invention
relates to a nounting device for disc-shaped substrates, such as solar cel
waf ers conprising at |east one conb-Ilike hol der having an el ongated web, on
whi ch provision is made al ong the | ongitudinal extension thereof (X-axis)
for a plurality of conb el enents arrangﬁd at the sane distance to one

anot her, which in each - case tower perpendicularly (7-axis) beyond a sane
hei ght to the |ongitudi nal extension of the web and which in each case
enconpass an sideapocvalPadepthapppierapdndi Bol ar2(1V0dxes}7to the plane, which
is formed by thg g sand the Z-axis, wherein at |east one recess is
formed between tﬁe respective surfaces of adjacent conmb el enments, which
face one another, for the solar cell wafer, which is to be accommbdat ed so
as to be nounkediiconpnisiendoandit-chapedt SuisstuAtesheuckes #lolaxi s A of
which runs inp.the direction of the Z-axis and which enconpasses a support
surface and agurding surface for the solar wafer, which is to be
acconmodated in the recess so as to be nounted as well as a slanted surface
section on timewebvsndsyn welcltess thoganhedhting delvane, fwhi¢bsa-whepsddanted to
the plane of Sh%%t§%p@§rtsx§éﬂf%cesﬂfart t&%l@“%%eEQnE&gﬁrl Angf atthQLe =&4eSs

under an acute angle a, such that when the bottom ? t he solar wafer,

which is to BEe f&Ifedrente e EVedd Ay BhRPET e‘&el%ur?]écé“ i on of
the outer controutsién becaomeiendaggdthet lonsttbEnglli ekhghyiat Sjleased t her eon
into a predeteroLned posifi gﬂu%tryo oF Y eﬁiémgﬂﬁecma?%ehh%ts%d ¢

friction, vvlth a tol erance between'the recess surface of the solar
cel | wafer fa&dig SWdFPFPohd he S uppoticsur P ah’&l EABM g PEPNG %STH ace of
the outer comfeapendichenly pr@vagled) i fbeyand pasidamen, heigRt - Suchtie

mount i ng deV'l%%gE%dE'ﬁélk' o%“%%t rt%teesweb"\mzﬁ‘ vhﬁc‘ﬁnq\fw Jacq%mc\ége%

041880 Al is made on a web, which asavveg) Ee pr0| e for two
conb- | i ke hol¥EPEP2HRI R érdénﬁﬁ?%jng@‘amlh Fh&erBRGTt Utital ¢ Yeﬁ‘éﬁél dif t her eof
"paral | el and t@ate apldinet ambéchoiendocanead hiey . tiheXrerbssesl bgtaveerastie,

respective sypf %?gﬁ OBtathQ&'@t S f‘éc%@%nt %s V"‘f‘ogfﬂe&acﬁe%@noﬁl@r are
designed in a V-sha

E manpner - viewed in % qbe seen
from Fi gur es “PFPEAHT2. S‘ﬂ}’]ﬁ%a“?/essh%fpeacfijt‘aé’(‘?8§s§§’m f ellﬁ@erl“?sr'st i&ﬁﬁb 39 hol der
are arranged se asndtddre ofd:isetheekalhve cedlonefaroet heérichn isongpt Uk nal

ext ensi on of éé&%mﬁBHHPéHV‘%Q red att'oVeoé Ombﬂﬁté/dSh%%gr£§ﬁ§;SS§§ ofuitde second
comb-li ke holder, which is_ arran

ed ecorrrg gﬁs di st ance to the
first comb-|i%EREFdetr subhe t i §aﬁ| séif“sshaﬁeoo ulyst th €u%| th i$*9 nserted
into two V-shdpedtiesessesshenhiedxizr carabsvighed e¢ocommsaeet raersum;fortﬂwe t wo

conb- i ke holsql%rfécewgfl&h aqhﬁcarraegﬁﬁa@é @ di-§bang et Q208 a@@iél@rlson the
comon V\Bb | S presse one ‘surface agai nst the su Ol’t surface of a

first recess 'f L?%ea%%m\?d?ﬁﬁﬁe&nr EQES LESESFNiStn aa‘Pr T e
anot her and whkildhaare sidmsetd rsellraawesecotn@meoan@hhaveh s ilden gt ikch nisd
extension of f&%tgamn \AgPaﬁ@d WS cROkuhB COMMACt W kot Beaguli e sy face of

this first recess 0§E03|te surface. Viewed in the_ direction

of the Z-axi §uptpﬁétc§ﬂf?aa¢ea3<ﬁ sth&r &Y T B ape s St FEEESS WMAE i s
i nserted int ot hettwo arghaped swedesstes; witerchtlas ebaissirgresthet oofonghanot her
and whi ch ar %boqf er%Jaﬁre?:' al Vet qlsora% %Otl*ﬁ% rtgﬁl Qneb t ugh nabodid egtd on of

t he common two conb are arranged at a
di stance to on& &IGLHER, SHELRE? e%%Ftllﬁnaloingr nf’uW’f hc?lﬁémfeﬂfﬁrg?c%{&‘?s of
t he second reme&@edf tie hustr deesslasiingiychlispd agsdi ghedebn dméoanot her,
and is not fe\% Sde%gﬁ a\‘tp'&s&'@?oﬁeﬂhgaltoaxélsaﬁtythl?yfb{éfc&{lntghetﬂé/m

V-shaped rec are assigned to one anot’her. This known nounting

devi ce may not %%lfdfécélaﬂar é’ﬁFBeat FRLeRPICDHT PEHECTH s@esh’%?ﬁ:eecf Ssubstr at es,
whi ch nust bethHenserfedel rtfo thee dodmrc@dlll medeholfdeisg whaxhfaere dre anged

on the common,,; 2} YePe Ale A GlgSt ¢ dudql anpthiel, HEstinge phovi ded so
as to be flxedl gn nount ed preci se g paral l el to one anot her.
contour u, being provided in said position,




For the nmounting requirenent of disc-shaped substrates in a conb-1ike

hol der, it is furthernore known from US 2001/ 00488874 Al to enbody the
recesses thereof between conb el enents, which are adjacent to one another,
in each case with a nmounting gap, which - viewed in cross section -
enconpasses at | east one support surface, which runs parallel to the
insertion direction of the disc-shaped subhstrate. JP 6 232239 further

di scl oses a nounting device for disc-shaped substrates, in which the

di sc- shaped substrates are nmounted_by two conb-1ike holders on the outer
side and nust>%&@ fi 2P HP% JeRirY LSk SN ABRATLLSARERS | SV HFhanked
central | y andinsiwinclires voapgablog 1880 el ng mededon Furddier whooke hasanrsfer device

for chip com@agatshgg@cpe&éflkl% aforre%nmr ﬁugowlw Jr{l%fﬂ' %%99 13

134 Al provides a upting device in formof a transfer disk

peri phery of 3fficCH® xhl? b‘_tkies l&“ﬁFE?%’rri‘at]y e&‘ftefléﬁﬁgs*étseraﬁolfaﬁgﬁﬁ ®l e?ﬂfél
di stances frah eachiiethere i hot laef Grmothkrt r ansf elrecg;scscwesqemmeemhndire a
cuboi dal chi p. &l epenlei syheldhg 'c?fhaascpjarc%%d c%glfa %@Qm

operating posltlon when turning e transfer disk erl ergf1t edge
section of edAf trIHEFer %?%dilﬁe‘a%gﬁéﬂr%r %t%ss%%deﬁﬁé‘aeﬁore"s%dl%aw ty,
whi ch can holtheorop etewchi pscoapopenteerSifrem tiguradi al &ehgth afhé he
cavity is shojter tp%Ba“ré&?sé 9 ¥ denaf E*ﬂ?sx@h'@ox&@f{?%enhﬁl&ﬁoré on of

the chip conmponent contained in the cavity projects fromthe peripheral
surface side DFFAHE Sanster B8 SR. “Bi&est &5 PRt he TPV ARFREEE bEt ween
the cavity andrdgiansgfeal gr:oeueios sfrathercdrinan thle wmeidithivef tohehshort si de

of the chip componentecellbs genthigl %e%Bﬁd”‘&%ﬁHEDEka héf&é&e“twrﬁchChiQ
conponents toward t he out er di anet er, of e transfter disk A devi ce known

from DE 199 O¥ BEHYB4°F ofl ‘%r%’i‘?‘ﬁBrW?]ﬁgaJ%l?osﬂtlrsﬁﬁﬁgetBo HéemichPhetP™uch as
waf ers, furt herkeprioviddes auqiosthatonachlidnghsgapeyi sebstwhiteh hdsich pasr of

essential |y rggtangul Qﬁt90£9§r§—§%%%d r@@éééeé r %ﬂﬁ%c@r%t B%l’slgllP@& wegn whi ch
the wafers are to be arranged. Each holder is ﬁpﬁrow oh. the side

facing the ot¥é RIPEBET wi torf atlb‘F urtéﬂq t?ola}f’ JrJe]Teal aeﬁooo@scgpa@éﬂ
reasonabl y apartangedortes diostrolce theomwmfarshiemdbui dheldommofiheeb et &g ni ng

grooves essentialdyy have ¥nahapeea&d 055. 9861 It@;@s,sutp%repgﬂw&ew@s of
whi ch are expanded in such a S to prevent the’retaini n%é%rooves and

waf ers from cbmifiy FRESSEom: acFM%s Hech Vash eS| Eleées‘“fﬁ%' 0 £ ofTehe
invention is 4oipgmad de dirsk-mheghed swbstvihates arsuciifastsokbantivaf ets, with

a mounting deé!ﬁé’%n%%l’lle?glﬁt1&:%%%5&9@1C&E@bdél‘&% hel gﬁéyc&n&l&ewgﬁséﬂ@ed ina
technically sinple and economcal way with a respective _nounti Eg g

fabricated as*%i BHFI ylaSREErEedifat vFé’t?n C-’r‘b*s‘}?ec? AP i ghbod i
el enents for eeceds abf emhetsi g aie: noppsing ofutiteer espestedvelsothe vvafer

to be nount eddﬂ%té’cl%ﬂ aoidewt.hé]eg §k9§ okna %%mrghergs% &S vl gascin a
-defined hei ght he conb- 11| der. In addjtion, the nDuntIHng Vi ce

according to ?kl‘f’eoel%v'%]rﬂsl%ﬁt?s WB“’%}hab? I REPITE IIHSF (FBE FRat TS t he
sol ar waf ers hetabddsgr @hnchThirs ebfigied stcaodmeeveadata]@coradidnghuohthe.a

i nvention by Qf:%’étd'r'églg‘ctﬂ@% 'E(D%H%UQ.HQEBQI_SLE{I{ @_Qﬁhg%@‘ldm@l g diRgogupface of

t he outer contour UuA | east one recess ‘between the respective
surfaces of abf%ceM™UbnPeRi ePrEnf:ge Wpcﬁq@c%lﬁﬁehﬁﬁaﬁ%f wBtCY pare
el ongat ed webzofartdeel abttl eastdicsnencent:d | keehodgerhear,e asralmg:@d;bypanal lel to

one another ag) WelylerdSyhont Q:%tt&ah axis &oa‘het @%ceﬁgeéécess gemRHpti ng
gap, the outer contour us of which enconpasses Eort surface and the

gui di ng sur f at¥° fHCeERESs oVt Chine REFAPT e%ﬁ%ﬁ’r’ies apg A MBdaPEd in
the nmounting gapaligumenteadhhcalse dorured betineef the f:esepecﬂtﬂ rheatdpacent -

S - V-shaped recesses, which are assigned to one ancther. This
known mounting device may not provide a guarantee that all
of the disc-shaped substrates, which must be inserted into
the two comb-like holders, which are arranged on the common




conb el enents of the elongated web of the at | east one conb-Iike hol der,
having an arbitrary wwdth bHin X-axis of two recesses, which are offset
rel ative to one anot her and enconpassi ng an outer contour uAl or uA2,
respectively of a respective depth tl or t2, respectively, wherein the
depth t1 of the one recess and the depth t2 of the other recess together
each forma depth tg", which corresponds;to the width b of the el ongated
web of the at | east one conb-like holder, and which are in each case

smal l er than the depth tges of each conb el enent, t he outer contour
UAL or the ouver okt diistange dfo e peedlsies Nt bh arevisflisep 2@l avive to
one another iBetfiexdl kaat nOin©dd thecXsaxy Sparefllkhetsosy iangrgap. bet ween the
respective adjacent conb elenments of the el ongated web of the at |east one
conb-|i ke hol der enconpasses a groove on the web side, which enconpasses
the sl anted siipf aehe Feenirdny wwanirerentt¢p digicashgept sWafsdrat@hi Eh Bs to be
[ Inserted [ Pt Ocbiie- Mxent ing @ap ﬁg_tt}/\/?%@ L iﬁg&&pﬁ@i%veka@%@cemqncog’gs

el ements of t one C - er_in_the predeter e

bos t1on, i n anf Ehod4ERRr 00 DETT shbESte hia THESSrAntea: S0t JEAVEBRL i on of
t he groove of cehe elfmantsontddehugrer agia¢ent dut et oHOGHRT uA2D beaohe
engaged, it muste bgitgl iadinBghyih splpacedither agnwdide ihOoc B A syt by¥n -
overcom ng the_static fri c%i on, stai % %ol ar cerltl waf ?rcgustw sicrgul }:aneousl y
be brought inSPrANESSESNt &6t WiTT t RECsuPIRRT SurfA&8CH t HTHE stirface

t hereof facingarhelelat ter tiponingesitiong dheecitioneast Ghe cbims-kshReeRol der
about a predekeprgined .acute angle 9 to the vertical |ine on the support
surface of the outer contour us of the nmounting gap. The depth t1 and depth
t2 of the first recess or second recess between the respective conb

el ement s nei giBofi B§22aThfetHmr atiecgreter abngupdend | dlicead@rt Hésgeut e
angl e a can rangged rOMBAG #t@s500n depending drd-BaapBd esudtPakEi Bgeof the
conb-1i ke hol dgr an theC sol a{lby\@f]ger .holae%-orllveta}lsuroe ;_,_nsi eadidr %cti on of
the X-axis, tA8 W tlf’yof Fne“oun Ing gap is Fdent icar "t o thé Thi"eRkess of
the sol ar waf 8¢ pgligsdt b tol rbirtecomhd gt drolgent onhigh ¢f tavgamgadt i ng
gap can expandehtk£ldy fawanehibnt Os afhRpe8i Bg wWead; eRpeaite to the direction
in which the solar wafer is introduced by having the respective surfaces
bordering the opening area that abut the guiding surface and the contact
surface of th&usthef coRtor2n8i6f deEiapuAcing ERONSRNEE iShaprd

! ongi t udi na:c serki @P ﬁcﬂaﬁﬁjlﬂ@m‘b-dﬂﬂﬂdh?irﬂﬁ\fn bergui ded 13wayL s rom the o
gui ding surface or . fromthe contact.surface at acut e Qr.y within
a range of 18PF87 5% % vl\'n&cf%nltr%ng gé‘ﬁﬁfggo n%}e{ (Sfo%g‘, O%hér%?%g%%épgﬁg%i'ng area
of the outer ¢bategriphesy @2 ofhiche ehibiter asapbridlittesd tURfeskas t he
groove on theswebnsédent SeflRsi gRedahé&ke Al eppadohake. id Xy dRfint @ f
suitably ensure th](:;lt each sol ar,_waf er. conmes t. cont.act %urlf ace of

transrer xr ves 10 which.a Cu Olo aﬁb%tnit hglement 18

the outer contddr°us of" THe dorresponl?:il ng rmur?itl ng ggp ina planar nner,
the | ower |ongieudbparaeeiyert atd NEidofta RcEHRY- [OPRE2 ol U drosddndobe
inclined rel ?wﬁﬁ terdiey wekt keahsténaiion .t mﬁef@&:?@iera%ré@@@ wctlti_hﬁ out er
contour us o e._mpunting gap at _an.acute angle of . 3. ch_comb-1li ke
ol dor of t he AR ng: Havh o L osBer BdbR A A are i bl feaRy a
bl ank, e.g., 6AEiEVnsVBI¢hoedT kekd eyl engl £5tipc compghentetBlncgr talel oy of
the latter andzhayingedden ext eFnOrcHiiENSisonsoetethendd nirshebzodsi ke
hol der, in suc%I afrvvay as to use a Ssi n%I e gjfl.lriln geutter to cgnr‘ploer;te%lty
fabricate the i I Tkt 5GFPSR e ToRBEFIRE RSl ddl® THIR i BT1RP A Bpar t
starting fromcehtadmed | diygi tiigi nabviivie pafoienes bl Brdn | Ahehepdf ¥d@riadn of
the Y-axis togsdephBetbiq@ndrather tshseguentdy. toHdi agp tie par ticdry

mlled blank b 80 around the Z-axi.s, conpletely fabricate the m.l|ling
contour from i%ﬁ%‘f?‘ng?@f%%eg‘? t% na Vl}lydeanidn YRESHFF edfTON of° t%%am\}?gxi s to
dept h than the width of the short side of the chip component.

This controls the movement of seguential chip components
toward the outer diameter of the transfer disk.




- 7 - t2. It is also possible to sinultaneously machi ne the bl ank for

manuf acturing the conb-1i ke holder starting fromboth of its |ongitudinal

si des by neans of a respective mlling cutter to be correspondingly
posi ti oned. The conb-Iike hol der according to the invention can al so
consi st of two conponents to be fabricated sinultaneously, the outer
contour of which respectively correspends-to the outer contour |lschnitt of
the two defined sheet netal blanks of the conb-like holder 1 given a

| ongi tudi nal ,secti.on of the Latter. n e ane of the |ongitudinal
section runsApa(gea"’Illceel T the -Héx?% \aMtg’%yzcifih 8ng %t%g"g-cfrz,t%anndgp%ﬁ%%ﬁlgare

det achabl y séiefetates dackeonpehings | Sugbubti it ¢4s a fpramer anovAcesat their
faci ng | ongi kugbBati&i-GesingAsgoRposed taithengonyentiropal edabirdigativon of
the mlling conior, pf. s bolder farothin.paratle! oachanged sybstrates.
e.g., silicon wa e?s,lﬁy neans of a m Plng catter-in an opgeration in which
the w dth of “haehnpbat Fa§eHaparorteakh srrpeded wafaah jholdefi Aéd Neyret he
fjhi ckness of CLf_trlaeieria&il Ihdihg edbt egidd heaeond- Lﬂﬂ@e_ behder mfiathe xm_ﬂﬂ;t iang

evi ce according.to i nyenti.on nust rica with as tight. a

nmount i ng gapP&EQBE%F e%# i %&ﬁﬁﬁ%:ﬁ%oofﬁg ﬁ@? F%gEgg%ﬁ%éﬁlyoﬁp%ﬁg ¢dib- 1 i ke
hol der ensur @¥dgrpl emarhodisut FRAt Wifend Jodaridadtls t 8hpe RO NIMG he

latter, both eBogedefddintiisiadeyofnihe aulebpeant oxgsOf sbbeismynt idik gap us,
as well as at a deflneg%helght of the latter eésig result, the conb-Iike
e

hol der of th@pﬁﬁﬁﬁgiﬁé BVl WE%E%rSFﬁgeFBaPﬁe inveﬁF?%nangdeEkgghaped
substrates swElvastsohar rabfeting sgnoeves| vaky waisys aftole comnbifidc alntto
manuf act ure fdemuatt gshnictalassthasdpoiat wWith a nounting gap of any width
desired. The nounting device according to the invention can have a paired
arrangenent of the conb-like holder, wherein the el ongated webs of the two
identically d&si ghletetondL| ik hohdesiay elfo e aEpwkifeddpaatiicstedht a
di ﬁt ance fLorﬁlu@a@!ﬂatesB lsu@lﬁ hegl ablanl ivgpets prﬁﬂ%lseh}/mbﬁﬂlﬁiﬂg}/edéﬁﬁﬂaChl
ot her in the ] ongitudi r or, -puUr of .ac i ng .t he sol ar
waf er. At Ieg?tlgﬁeggdgg ?gngﬁécgﬁﬁzﬁf%% %%ﬁgé%’cgg g%r@%%%%l%elérgbided,
which is to BECSRiEReHY | AIAPEBNEREI |SPPPRSARGN WAy t'HEN dhgir BERF Fatve
di Irecti oP r elndthint@nty 0 ga{tﬁ GabeLceoh- isket hthdier s abn Gaitired VBytitdwat ht he
sol ar wafer . . .y _COLIasp ng gaps: t he two
fixed conb-lg%%%%gﬁaggl aﬁﬁggﬁéggkg?té%%%)c%%%bF?Egnﬁg%heg cggf%e:%%cured
in a backl asiPdéadpsart ey e hefr 8pe&LPREC O attladuriaded P thfe outer
ﬁorfjour of dt hxﬁ)urneé[dgfbbtﬂebﬁf GOBéE?IWhCHm reru e id&@lbg@p.]?ﬂénﬁ head VWbIZlOﬂg_-l i ke
ol ders and the qui ding,sur e,of the quter co r t rrespondi ng
mount i ng gapég?,gﬁe %hi??%beéfqggﬁgﬁ?ké' oﬁﬁ§r3@§ﬁ§ %ﬁ%%gggéggﬁbbsg} each
of the two madgditipnspalee di et Jafev + e mIcCaripades| gired WE6RBLIM KieS hol der s
can preferablyy ke desi gneshiassh-gi-agl £1:pi€ien Wit bha donal weeppecidény base
section, -the ypper. surface of which incorporates a .longitudinally running.
gui de centraﬂiy between the two comb-1ike holders, into which the el ongat ed
web of the shiftable conb-like hol der can be controllably shifted with its

| ower | ongitugiinal opgge: pacal delicaard abé@netdngn tenghudinalntpeafl it
relative to the ;esRECLiYe ehONARNRTYrehol NEnd WnOU:KiNG COPPsLd ke
of the outer contour u, of the at least one recess between
the respective surfaces of adjacent comb elements, which
face one another, of the elongated web of the at least one
comb-like holder are arranged parailel to one another as
well as to the central axis A of the recess,
. - a mounting gap, the outer contour us of which encompasses
the support surface and the guiding surface for the solar
well wafer, which 1is to be accommodated in the mounting

gap, is in each case formed between the respective adjacent




I n the backl ash-free position of the solar wafer fixed by the conb-1ike

hol ders, the shiftable conb-like holder is shifted, suitably in the

| ongi tudi nal direction relative to the other conb-like holders to the pl ane
nounted by the contact surfaces of the respective nounting gap of the two
conb-li ke holders, by a distance equal to the cl earance existing between
the surface of the solar wafer facing away fromthe contact surfaces and
the contact surface-parallel guiding surface of the outer contour us of the
mounti ng gap of each of the fixed conb-like holders. - 9 - The el ongated
conb- | i ke welFBP tHETSRILFt &1 ethondiendadaol Rt ehnthe aésilgied identical ly
to the el ongatosth-We ke ofictdeer ,f insedne on- 4 dikie- el det dtifSoannakt etiats¥e, the

rounti ng gaps.of [LBeselondatad, weh ofLhe S0ilLahl e.capb- Lhsadioldes can be

U- shaped when viewed in |ongitu section. Preferre 1 of the
mount i ng deviTECHBEEF R hgPt PR IRE IGNREREF oRamioF| UmowIBEPEEEETS e fdrawi ng
reference to ddwpediane ngsptiShowmoron:;, Frgspddsivae 1yQp whieeni of tiee | gtk udi nal

side of a conmb- ¢li deg. a iﬂﬁgg: e unti ice; Fig.
2is a sectioﬁgl 5i§&?opgg g%tg%? éﬁg?gg 0 |3¥ %@aFﬁ?h§£k€€t9%%%%gof t he
conb- I'i ke hol'd&EthfRer8FR 4°%BI &r REFEr ths - d&PreRedoFReEP IS ENti Mgt Rap; Fig.

3is a perspectiatd W ew afiet Abotpitaid web bhetneombt least one comb-like
holder, and which are in each case smaller than the depth
tges ©0f each comb element, .
- the outer contour ua or the outer contour u,; of the
‘recesses, which are offset relative to one another in the
direction of the X-axisg, of the mounting gap between the
respective adjacent comb elements of the elongated web of
the at least one comb-like holder encompasses a grococve on
the web side, which encompasses the slanted surface
section, and
- the solar cell wafer, which is to be inserted into the
mounting gap between the respective adjacent comb elements
of the at least one comb-like holder in the predetermined
positicn, in which, when its bottom edge and the glanted
surface section of the groove of the outer contour uy; or
of the outer contour Uaz become engaged, it must be
glidingly displaced thereon due to gravity by overcoming
the static friction, said solar cell wafer must
simultanecusly be brought in planar contact with the
support surface with the surface thereof facing the latter
upon rotating the at least one comb-like holder about a
predetermined acute angle ¢ to the wvertical line on the

support surface of the outer contour ug of the mounting

gap.

The depth t; and depth t; of the first recess or second
recess between the respective comb elements neighboring
each other are preferably identical, and the acute angle «
can range from 46° to 50°, depending on the material
pairing of the comb-like holder and the solar wafer.




| i ke hol der denoted on Fig. 1, viewed fromthe left front on the

| ongi tudi nal side of the conb-like holder; Fig. 4is a perspective view of
the detail of the conb- |ike holder denoted on Fig. 1, viewed fromthe
right on the longitudinal side of the conmb-like holder, and on '"Fig. 5is a
view of a section perpendicular to the |ongitudinal direction of another
enbodi nent of the conb-like holder, whigh-consists of two conponents, and
Fig. 6is a perspective view of another enbodinent of the nounting device

with a solar wafer in QSiti in which t sal ar fer is fixed
backl ash- f r e&€35Urgg ln/J%%ré&r T68i FthXFﬁﬁl gh d&@v?@e*ﬁﬁ%
di sk-shaped swbstintegapudh aslespliarl waberde? Wogsnsss of tve isdelretd cal |y

desi gned comlrbkephod defes thigbatdhe, kind visible fromFig. 1 to 4, which
are to be spaced parallel apart and aligned precisely relative to each

other in the longitudinal profile. The di stance between the two conb-1|ike
hol ders can BT&esprukbercotiaout he béngitd wfurtthed gwer cedgexndflitdee ol ar

wafer 2, whighphsitqnhg QHU%%EQiﬁ@ ayéyabﬁyo§§mie§powwaruhﬂga#ﬂbhngjgaps 9
of the webs 3 Qf the two conb-1ike hol ders 1.
hich the solar wafer 1s lntroduced by having the
respective surfaces bordering the opening area that abut
the guiding surface and the contact surface of the outer
contour ug of the mounting gap as viewed in the
longitudinal section of the comb-like holder be guided away
from the guiding surface or from the contact surface at .an
acute angle P or y within a range of 18° to 22° or within a
range of 13° to 17°, wherein the opening area of the outer
contour u; or up of the first or second recess that has the

groove on the web side is designed like a stepped hole.

In order to suitably ensure that each solar wafer comes to
abut the contact surface of the outer contour ug of the
corresponding mounting gap in a planar manner, the lower
longitudinal edge of the web of the comb-like holder can be
inclined relative to the wvertical 1line on the contact
surface of the outer contour us; of the mounting gap at an

acute angle of 3°.

Each comb-like holder of the mounting device is preferably
manufactured by machining a blank, e.g., one consisting of
a flexible plastic, light metal or alloy of the latter and
having the exterior dimensions of the finished comb-like .
holder, in such a way as to use a single milling cutter to
‘completely fabricate the milling contour of the comb-like
holder, initially in part starting from the one
longitudinal side of the blank in the direction of the ¥-
axis to depth t;, and after subsequently turning. the
partially milled blank by 180° around the Z-axis,
completely fabricate the milling contour from its other
longitudinal side in the direction of the Y-axis to depth




As evident fromFig. 1 to 4, the conb-like holder 1 has a web 3, on which
al ong the longitudinal extension thereof in the direction of the X-axis a
plurality of conmb elenments 4 arranged at an equal distance from each ot her
are provided. The conb elenents 4 relative to the |ongitudinal extension of
the web 3 protrude in the direction of the Z-axis over a uniform height and
exhibit an identical total depth ts" cokregsponding to the width b of the

el ongated web 3 perpendicular-in the direction of the Y-axis-to the plane
formed by the X and Z-axis. As illustrated in particular by Fi 2, a first
recess 5 wit M antolterleonposyikifl tandiaudsewrrisloc 8sgh e e 412k er

C?Pt our ulA2 Foe @hﬁﬁfﬁ@ﬂlﬁ&i@/\ﬂﬁi& tdlﬁlbngllgbbfﬁbﬂ.@@]; C Ot IngMEHo %ot\éohl CE ar1 e
of fset relativye. ot [ ir 0 epth t
and depth t2 \éf %%ef% ucﬂ% esglgg e@%%nIll ;Lefgesfsrggp%%r%(\}eeac l-m% mald er than
t he total de}@tuht?fst@fb@eé@ﬁréew@l@ﬁnwoﬁltah@edoget her formthe t ot al
depth ts" of each conb el enent 4. The depth t1l and depth t2 of the first
recess 5 or ggcond EQE%?S B_ean. be_ i dent t| c G setd 'anth%afn' rst.Jecess 4
and second reécess 5 the difectf{on o B st Telat Ve 6 &adl ot her
forms a nmountioagighped BFo apdmangnys w-at hebﬁabfl%ﬁteéluﬁému%’e?ﬂwsh’s
between the &e@gbbeékn@o@m leermabﬁ éesp@&@hrmzs careofidcds iy fare 7 and

a guiding surf 8 for the sol ar %c%%nngd]%\é aﬁ']&anr](e

COH O

nmount i ng gap 9. JIﬁ’he Fetactwtits ake L t"gio gedl 5§ SUFface 8 are ‘arranged
relative to edchhet W@Fﬂbahelk?)ah%ld%ﬂ & cﬁﬂt‘h%l m deirgiarisngl ofeqtHerowter
contour uAl and tLhetodf e{]he@pmigeumaw@? of dhlke lBh@ﬁwiiud’;&ﬁﬂSSeBthSntﬂ‘lﬁ1§900nd
recess 5 or rein.t es i.a r i.nthe direction
of the z- amgj gsgre |ﬁe?}§ Q%I T et ﬁcof%ﬁp fsuﬂﬁ "ﬂll‘%‘t hqébelr—l of the
mount i ng gap d@tla§hééhhlsqﬁﬁwehlet9hf3%¢<khé§§ledf G’F’llﬁﬁea%ﬁt&#lgv\h’ﬂe? Rl a

tol erance 14.mahherout efheontfawi nyAlofi il ns@cendes ecess 6 has a groove 10
on the web side with a slanted surface section 11 on the web Side lying in
a plane 12 that runs in an inclined manner at a predeterm ned acute angle a
rel ative to thfe qfipgsed1soofthehgorppttnalurfadcrtésnt e Bk efltbitdur us
of the mountigigteap 8¢ dhrosedeciead taigl @aaamamr@fmgfeﬂogu%tmt@,o

depending on Lhe mstigh BALLNG of hhgnvebe 3 and,ihe, saldeafier 2. AS

best vi si bl e Trorh er contour e nounting gap 9
expands |ike %eﬁeﬁﬁen int ghash opemi et tdr et 1@%@%‘1%16%%?? cbPE o'RCIAl  of
the first recgsscbhnbehweenikhacgoregspondheg thecghbod | o) closrbmel Bivent s 4,

ite the | t ' E of f t
oo Vi enad U8 OPngl [ EOML-OMEE SbIhDR SO AToHE! Sl iRk, J0sidpim N

2), this operfifgraiesd 15 fhe W&éfﬁé@n pyesturfeadebr 162 Wi Fhopst hioht
nei ghbori ng combuekengngsy avhicelRiabat itheadpitdiong shk fraide iBgorosoniact

surface 7_of dhe.pu &y %(%urhotigﬁ?f eagg gougt 199,880, 3y rli: Swféff 16 and

surface 17 are pre era out war n acut ngl e or y to the
gui di ng surf &8¢ maf@éﬁté@t h’@ur)fli"%\é‘el?’i S5 ctetitegs RPERI PP adr Qﬂﬁen‘%ﬁ 18 to
22 or within @dange e batke téntdhe opephagmeredimaf gabeugut & gent our uA2

of {he secondd 6eSS AcIAYLA0:LIGH0" 82O Pk YEP 21 f5al e degigned as
comb-like holder of the mounting device according to the
invention for disk-shaped substrates such as solar wafers
is relatively easy and economical to manufacture from a
technical standpoint with a mountiﬁg gap of any width

- desired.

The mounting device according to the invention can have a
paired arrangement of the comb-like holder, wherein the
elongated webs of the two identically designed comb-like
holders are to be arranged parallei at a distance from each




- 12 - When the | ower edge 21 of the solar wafer 2 to be introduced into
the nmounting gap 9 engages with the slanted surface section 11 of the
groove 10 of the outer contour uA2 of the second recess 6, the solar wafer
2 on the slanted surface section 11 is glidingly shifted dowmmward into a
predeterm ned position in the force of gravity while overcom ng static
friction, in which the solar wafer 2, upon rotating the conb-like holder 1
around a predeterm ned acute angle d relative to the vertical Iine on the
contact surface 7 of the outer contour us of the mounting gap 9, is brought
with its surfaéeri3drflasithgnechepteatiselyi mepbhamas tontaot orherhencdritact

surface 7, andnigh+whiedn t hereiis Sﬂdf”'%@f‘ﬁ&é@s' Yobr oxddedodat 0her ange 14
bet ween t he surﬁéce %2 ofAéhE sol ar ma.¥%%? faglng ﬁM@ﬁ?froq%F e contact .
surface 7 andYR&E JAraF ng®surfate o2 §hfer CEBRT ollt® 5 K hount i ng
gap 9 runni ngupaedliel be o ptwvicedt acvhselr f ace %o The asuiEtehglier (19
;Jflua|'|?/ mas#ﬂcﬁﬁréllé& E§%-1@iotip Px?fs%é)' goxti,\%iﬁm&ﬂ%@f ﬁi@@@ﬁh&@nﬁéﬁtiﬂgé Wegg .
e sol ar wafer and cont act _surface ile shiftin e | ower edge o
the sol ar waf%t “Gff ?ﬁ%elélcaqq%’é&lgﬁr]?%lcdeersge&?i §RCH 12 o‘?aygﬁbaﬁrj&%%egofoa f the
second recessia@elyy roabkedatiinghehautonely | orgiaspdindahg edgendiiofgdape web 3
of the comb-ldkerRolder slxéd ASMANGRet Bob8eiNCidNathAaknRBLA61E &gl e of 4)

= 3 relative tq the vertical line on the contact surface 7 of the outer
cont our s of i FAEhd CFacRS s SBCTTRE (1 U AR oS (RS LI 1P ke

hol der 1 pres@nt edrsgreFige &niadvdr euafece wol corpendntrs cétawd @0 tiat can
be mlled sepaplekyvangd sbhrHldaNeOUsS! YnouR8nQULEE GINLOMI UR QFodubl Of

whi ch correspﬁﬂgf tq.the regpgﬁtlve.%ﬁger cqptour u%%hldt%eof the two

def i ned sheet 41°'6FARKE Dt “PReIBEMET i WE WEFAEF 11Gi VB8RSR FOMgTtUdi nal
section of thet | e erorydrgenthagphanetofy t tiep | ohgithadshaftalels | ©pmpuns
paral l el to theXn@axhsrat y=ti or y=tges-tw, which are detachably secured
to each other while abutting in a planar nanner at their facing '
| ongi tudi nal sides. - 13 - Fig. 6 shows an enbodi ment of the nounting
device with vHicklhegasetl arelwatereazhhelfdthy the matearlycgrapedfinedtin a
backl ash-f r eesRpsidd:@ncaIhi s qepbgaddreatnir Ocdes 1R keh dentigel y

conmb- | i ke hohgem§ 1 sggced apart fron1each.g%herf.thf e%%gggged Meb 3 of
which is desi'gneT B oW 28 & g% FiteCe " th® a +iHal B Rnact? g base
section 24 wigdrtdoglananebouppar supfiataces. oiCertirigii y iacpupgeatdset ween t he
two fixed confsidik@dhahdey s rinnfnkheyuiRRer ceEA08; Obetfdebas@eseelbon 24

is aguide that .;ryns in their longitudinal djirection, in whjch_th

el ongat ed vvebc?%“bo“;il?ﬁer}é%d\%fgbl elrg:(?rrb“-(’jﬁ”r%é ﬁ%‘?dgﬁoﬁ??t%ﬁpt We'%)t &5 o@é?

| ongi t udi nal ®difeabBeparnbtleikeame ldel gpan e dopngit bah halshdiskill eitkl ati ve
to the respectiye heroatedgnelsh0f thRet Wpaout BE1 CoiHe- | kkeghedders 1, can

be controll ab ided to and.fro s, denot ed_by the double arrow 26 on

P b, Por oxdnitedthal opBPELLE ha Pt Th ol AP R Br o2tk Ik A8 T i ng

t he shiftabl evdiplaferthe7tivp eutel Vigwgrewdrhike dioleéerson from a base position,

in which, to accomobdate the solar wafer 2, the correspondi ng nounti ng gap

9 of the shiftiabl.e comh-like_holder 27.is igned with the respectively

cor r espondi ngi%%eti Tk gl$%§f5?etﬁgs%%onou? ertcljceor'f:bci airkgaggfdg%geig}’nt o the

posi tion in whiehcohe-sidearnalatems, 2 the fihdddabaekicagh-iee byldde ino

conb-1i ke hol gier sk, andither ghidf tall ecggibadia kekdetidy reandibackoi nto

t he base posit.ion. Inthebc.l&(lcfas}tlc-z{#e , Fix ition of r waf er
er

e d po t SO
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nounting gap 9 of.thebtmo congﬁllke holde£s Jé %ﬁ a dlftaqgf.e ual _to the
clearance 14 %M EtintgPRariRRn 1hE EiFFECRT 2P 1 RE ¥arer WaFer %Y aci ng
away from thefrontidet suthatesu7iares tded ridspaoniveet cont bate-narpadel

7-paral | el guigidithsUnkaege 8opfcidi@u@teboa0Bl AU, BS Ofie tthdTInat bBE gap 9
of each of the_two co -leg.hqider% }" - ;ﬁ Li st of Reference Nunbers:
the fixe -Tike ho

1Comb- 1 i ke hoPhefach © con ders-




2Sol ar wafer 3Web 4Conb el enent 5First recess 6Second recess 7Contact

surface 8Cui ding surface 9Mounti ng gap 10Web-si de groove 11Wb-si de sl anted
surface section of groove

The elongated comb-like web of +the shiftable comb-like
holder can be designed identically to the elongated web of
the fixed combk-like holder. As an alternative, the mounting
gaps of the elongated web of the shiftable comb-like holder

can be U-shaped when viewed in longitudinal section.

Preferred embodiments of the mounting device according <to
the invention will now be described drawing reference to

the drawings. Shown on:

Fig. 1 is a top view of a longitudinal side of a comb-
like holder of an embodiment of the mounting

device;

Fig. 2 is a sectional view of a detail denoted on Fig. 1
at the left ends of the comb-like holder, wherein
a gsolar wafer is depicted in & mounting gap;

Fig. 3 is a perspective view of the detail of the comb-
like holder denoted on Fig. 1, viewed from the
left front on the longitudinal side of the comb-
like holder;

Fig. 4 is a perspective view of the detail of the comb-
like holder denoted on Fig. 1, viewed £from the
right on the longitudinal side of the comb-like
holder, and on

"Fig. B is a vwview of a section perpendicular to the
longitudinal direction of another embodiment of
the comb-like holder, which consists of two

components, and

Fig. 6 is a perspective view of another embodiment of
the mounting device with a solar wafer in a
mounted position, in which the solar wafer is
fixed backlash-free.




12Pl ane of web-side surface section of groove 13Sol ar wafer surface facing
the contact surface 14Tol erance 150peni ng area 16Surface bordering the
contact surface 17Surface bordering the guiding surface 18Lower

| ongi t udi nal edge of the web 19First conponent 20Second conponent 21Lower
edge of sol ar wafer

- 10 -~

A first embodiment of the mounting device for disk-shaped
substrates such as solar wafers 2 consists of two
identically designed comb-like holders 1 of the kind
visible from Fig. 1 to 4, which are to be spaced paraliel
"apart and aligned precisely relative to each other in the
longitudinal profile. The distance between the two comb-

like holders can be smaller than the length of the lower
edge 21 of the solar wafer 2, which is to be mounted in
mutually corresponding mounting gaps 9 of the webs 3 of the
two comb-like holders 1. |

As evident from Fig. 1 to 4, the comb-like holder 1 has a
web 3, on which along the longitudinal extension thereof in
the direction of the X-axis a plurality of comb elements 4
arranged at an equal distance from each other are provided.
The comb elements 4 relative to the longitudinal extension
of the web 3 protrude in the direction of the Z-axis over a
uniform height and exhibit an identical total depth tfges
corresponding to +the width b of the elongated web 3
perpendicular—in the direction of the Y-axis—to the plane
formed by the X and Z-axis.

As illustrated in particular by Fig. 2, a first recess 5
with an outer‘contour uAl and a second recess 6 with an
outer contour uA2 are provided between the neighboring comb
elements 4, which are offset relative to each other in the
direction of the X~axis. The depth t; and depth t, of the
first recess 5 or second recess 6 are each smaller than the
total depth tges of each comb element 4, and together form
the total depth tges of each comb element 4. The depth t;
and depth t, of the first recess 5 or second recess 6 can

. be identical.

Offsetting the first recess 4 and second recess 5 in the
direction of the X-axis relative to each other forms a

mounting gap 9 of arbitrary width by of an outer contour ug




22Predeterm ned position in the web-side slanted surface section of the
groove 23Sol ar wafer surface facing away fromthe contact surface 24Base
section 25Bottom surface of base section 26Dual direction arrow for the

shiftability of the shiftable conb-Iike hol der 26Shiftable conmb-1ike hol der
UAQut er contour of a recess
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‘between the neighboring comb elements 4, which has a

contact surface 7 and a guiding surface 8 for the solar
‘wafer 2 to be accommodated in the mounting gap 9. The
contact surface 7 and guiding surface 8 are arranged
relative to each other and parallel to the middle axis A of
the outer contour ux; and the outer contour ux; of the first
recess 5 or the second recess 5 or 6, wherein the middle
.axis A essentially runs in the direction of the Z-axis.
.Measured in the direction of the X-axis, the width by of
~the mounting gap 9 is eqgual to the thickness d of the solar
‘wafer 2 plus a tolerance 14.

The outer contour uz, of the second recess 6 has a groove
10 on the web side with a slanted surface section 11 oa the
web side lying in a plane 12 that runs in an inclined
manner at a predetermined acute angle o relative to the
plane 13 of the contact surface 7 of the outer contour ug
of the mounting gap 9. The selected angle o can range from
46° to 50°, depending on the material pairing of the web 3
and the solar wafer 2.

As best visible from Fig. 2 and 4, the outer contour ug of
the mounting gap 9 expands like a funnel into an opening
area 15 of the outer contour um of the £first recess 5
"between the corresponding neighboring comb elements 4,
opposite the insertion direction Ry of the solar wafer 2
into the mounting gap 9. Viewed in the longitudinal section
of the comb-like holder 1 (Fig. 2), this opening area 15 is
bordered by surfaces 16 and 17 of the neighboring comb
elements, which abut the guiding surface 8 or contact
surface 7 of the outer contour us of the mounting gap 2.
The surface 16 and surface 17 are preferably outwardly
guided at an acute angle B or y to the guiding surface 8 or
contact surface 7, which lies within a range of 18° to 22°
.or within a range of 13° to 173. The opening area of the
outer contour us; of the second recess 6 having the groove

10 on the web side is designed as a stepped hole.




AM ddl e axis of the recess with outer contour uA Quter contour of the first
recess Quter contour of the second recess Quter contour of the nounting gap
- 15 - UschtuttQuter contour of the sheet netal blanks U. 19Cuter contour of
the first conponent unfuter contour of the second conponent Depth of the
first recess t2Depth of the second recess tgesTotal depth of the conb

el ement _ 19 _

When the lower edge 21 of the solar wafer 2 to be
Iintroduced into the mounting gap 9 engages with the slanted
.surface section 11 of the groove 10 of the outer contour
ud2 of the second recess 6, the solar wafer 2 on the
slanted surface section 11 is glidingly shifted downward
into a predetermined position in the force of gravity while
.overcoming static friction, in which the scolar wafer 2,
upon rotating the comb-like holder 1 around a predetermined
acute angle ¢ relative to the vertical line on the contact
surface 7 of the outer contour us of the mounting gap 9, is
brought'with its surface 13 facing the latter in planar
contact on +the contact surface 7, and in which there is
‘simultaneously provided a tolerance 14 between the surface
22 of the solar wafer 2 facing away from the contact
surface 7 and the guiding surface 8 of the outer contour ug
of the mounting gap 9 running parallel to the contact
surface 7. The acute angle ¢ usually measures 3°. It is
also possible to ensure planar contact between the solar
wafer 2 and contact surface 7 while shifting the lower edge
21 of the solar wafer on the slanted surface section 11 of
the groove 10 of the second recess 6 by fabricating the
lower longitudinal edge 18 of the web 3 of the comb-like
holder 1 in advance to be inclined at an acute angle of ¢ =
3° relative to the vertical line on the contact surface 7

of the ocuter contour ug of the second recess 6.

In the embodiment of the comb-like holder 1 presented on
Fig. 5, there are two components 19 and 20 that can be
miiled separately and simultaneously, the outer contour ujg
or uzp of which corresponds to the respective outer conteur
Usennitt Of the two defined sheet metal blanks of the comb-
like holder 1 given a longitudinal section of the latter,
when the plane of the longitudinal section runs parallel to
the X-axis at vy=t; or y=tges—tw, which are detachably
secured to each other while abutting in a planar manner at
their facing longitudinal sides.




W dth of the web bHWdth of the nounting gap Thickness of the solar wafer
RElI nsertion direction of the solar wafer into the nounting gap aAngl e of
i nclination of the plane of the web-side surface section Angl e of

i nclination of the surface nei ghboring the guiding surface Angl e of

i nclination of the surface nei ghboring the contact surface Angle of
incli-nation of the |ower |ongitudinal_edge of the web

Fig. 6 shows an ewmbodiment of +the mounting device with
‘which the solar wafer 2 held by the latter can be fixed in
‘a backlash-free position. This embodiment provides parallél
identical comb-like holders 1 spaced apart from each other,
the elongated web 3 of which is designed below as a single
piece with a final connecting base section 24 with a plaﬁar
‘bottom surface 25. Centrally arranged between the two fixed
comb-like holders 1 in the upper surface of the base
section 24 1is a guide that runs in their longitudinal
direction, in which the elongated web 3 of the shiftable
comb-like holder 27, with its lower longitudinal edge 18
parallel and aligned in longitudinal profile relative to
the respective elongated web 3 of the two outer comb-like
holders 1, can be controllably guided to and fro, as
denoted by the double arrow 26 on Fig. 6. For example, a
robot can be used to control the process of shifting the
shiftable holder 27 in the longitudinal direction from a
base positicen, in which, to accommodate the scolar wafer 2,
the corresponding mounting gap 9 of the shiftable comb-like
holder 27 is aligned with the respectively corresponding
mdunting gap 9 of the two outer comb-like holders 1, into
the position in which the solar wafer 2 is fixed backlash-
free by the two comb-like holders 1 and the shiftable comb-
like holder 27, and back into the base position. In the
backlash-free, fixed position of the solar wafer 2, the
shiftable comb-like holder 27 is shifted from the base
position in the longitudinal direction relative to the two
‘comb-tike holders 1 to the plane mounted by the contact
surfaces 7 of the respectively corresponding mounting gap 9
of the two comb-like holders 1, by a distance equal to the
clearance 14 existing between the surface 22 of the solar
wafer 22 facing away from the contact surfaces 7 and the
respective contact surface 7-parallel guiding surface 8 of
the outer contour us of the mounting gap 9 of each of the
two comb-like holders 1.




- 16 - Patent Clains 1. A nounting device for disc-shaped substrates, such
as solar cell wafers (2) conprising at |east one conb-like holder (1)
havi ng an el ongated web (3), on which provision is made al ong the

| ongi tudi nal extension thereof (X-axis) for a plurality of conb el enents
(4) arranged at the sanme distance to one another, which in each case tower
perpendi cul arly (Z-axis) beyond a sane jhei_ght to the |ongitudinal extension
of- the web (3) and which in each case enconpass an identical axis) to the
pl ane, which is Z-axis, wherein at |east one depth (t) perpendicul ar
(Y-formed by the X-axis andlig& péchakenescgr Npnbegsipectively) is forned
bet ween the respective surfaces of adjacent conb elenents (4), which face
one anot her, .for the r I fer (2), which is to be acconmodated so
as to be nnu%ted, con%gbgr%gﬁgﬁnggfgr contour (uA), the central axis (A) of
which runs iR the diré&tpsnvdfei he Z-axis and which enconpasses a support
surface (7) and a gui diegng surface (8) for the solar wafer (2), which is to
be acconmodat,ed in th%k%%cgfg éétor 6, respectively) so as to be nounted as
wel |l as a slanted surface section (11) on the web side, which is located in
a plane (13) 2 which rdigssl aatetF to the pl ane of the support surface (7) of
the outer conptour (uAsboniheckesess (5 or 6, respectively) under an acute
angle (a), such that en_the_bottom edge (21) of the solar wafer (2),
which is to ge insertgerﬁ'B ??é&%%%ess (5 or 6, respectively) and the

sl anted surfdce secti dmidiny &rr{af® outer contour (uA) becone engaged, it
must be glidigngly di spiasednthgsigon into a predeterm ned position due to
gravity by overcom ng e _st.at] jction, with a tolerance (14) between

t he recess (ﬁ%or 6, rg%%Eg.ﬁgeF£?£{# t he surface (22) of the solar cel
wafer (2) fadiing away WanﬁhﬂﬁesgﬁﬁﬁﬁﬁtSWﬁfﬁﬁac%eiﬁﬁoﬁaﬁé #Re°Yi di ng surface
(8) of the outer contoMranUAY Hebhgidqy Grirdadei Seshich pasgtoons

13 Solar wafer surface facing the contact surface

14 Tolerance

15 Opening area

16 Surface bordering the contact surface

17 Surface bordering the guiding surface

18 Lower longitudinal edge of the web

19 First component

20 Secend component

21 Lower edge of solar wafer

22 Predetermined position in the web-side slanted

surface section of the groove

23 Solar wafer surface facing away from the contact
surface

24 Base section

25 Bottom surface of base section

26 Dual direction arrow for the shiftability of the
shiftable comb-like holder

26 Shiftable comb-like holder

up Outer contour of a .recess

A Middle axis of the recess with outer contour ua

U Outer contour of the first recess

Upz Quter contour of the second recess

Ug Outer contour of the mounting gap




- 17 - characterized in that the support surface (7) and the guiding
surface (8) of the outer contour (uA) of the at |east one recess (5 or 6,
respectively) between the respective surfaces of adjacent conb el enents
(4), which face one another, of the elongated web (3) of the at |east one
conb-like holder (1) are arranged parallel to one another as well as to the
central axis (A) of the recess (5 or 6,15espectively), a mounting gap (9),
the outer contour (us) of which enconpasses the support surface (7) and the
guiding surface (8) for .the solar |, .wafer (2 ich is to be

acconmodat ed 15/"t*he rm(aun eirnaoaa%u]fme% RES isﬁe%gc%étca\gglggf%fr(%ed bet ween t he
respective adjacent cdiresl eaphesr () tofe fhesel ongredtweb (3) of the at

| east one corfy;l i ke hapdeyr chhiohavdNGran sakbhd rédnposedth (b0 in X-axis of
two recesses t§5 and 6)De\nt/@1i %I% are %fxfsscetrerceelsgtive to one anot her and
enconpassi ng an m out er FEontour '{udiespectivel y) of a respective depth (t1
or t2, respectively), bdwteicd the MW{)C—’@E’PSW the one recess and the

dept h (tZéI OftgLJ‘ﬁ ot hef?]ﬁaﬁ_gja&l@;;hOﬁﬁtthfg g@@&bhgﬂ@:ﬁ%ﬂ??);jep]t h gt ",),lvvhi ch
corresponds to the w 0 e .el ongated we of the at |east one
conb-1i ke hol‘der (1),%l#hmﬁfcﬁh%r%e}?n each case smaller than the depth
(tges) of eadh conb el @t of4fhe mounting gap

d Thickness of the solar wafer

Ry Insertion direction of the sgolar wafer into the
mounting gap '

a Angle of inclination of the plane of the web-side
surface section

B Angle of inclination of the surface neighboring
the guiding surface

Y Angle of inclination of the surface neighboring
the contact surface

) © Angle of inclination of the lower longitudinal
edge of the web




the outer contour (um or the outer contour (um of the recesses (5 and 6),
which are offset relative to one another in the direction of the X-axis, of
the nounting gap (9) between the respective adjacent conb el enents (4) of

t he el ongated web (3) of the at |east one conb-like holder (1) enconpasses
a groove (10) on the web side, which enconpasses the slanted surface
section (11), and -18- the solar cell wafer (2), which is to be inserted
into the nounting gap (9) between the-rféspective adjacent conb el enents (4)
of the at |east one conb-like holder (1) in the predeterm ned position, in
whi ch, when its bottom edge (21) and the slanted surface section (11) of
the groove (10) of the outer contour (uu) or of the outer contour (uA2)
beconme engaged, it nust be glid&ggg%tqigﬁggced t hereon due to gravity by
overcom ng the static friction, "sal g]ar cell wafer nust sinultaneously
be brought in planar contact with the support surface (7) with the surface
(13) thereof fiachn@gothteidcatdeet ceiposr rditsatshgpeiheunttiaas) oswenr coarb-| i ke

hol der (1) ab d LN a ¢ e.(1 e verti line on

t he support s%?%%%egggge%%%?hqu&tgg&%%%?g%ratué%a%§ %ﬁé(ﬁﬁﬁn%#ﬁé gap (9).

2 Themount i ngheh%ﬁEﬂﬁ er P3eidia an elongated web (3), "on which provision
is made along the longitudinal extension thereof (X-axis)

for a plurality of conb elements (4) arranged at the same

"distance to one another, which in each case ‘tower
perpendicularly {Z-axis) beyond a same height to the
longitudinal extension of the web (3) and which in each
case encompass an identical depth (t) perpendicular (Y-

- axls) to the plane, which is formed by the X-axis and the
Z-axis, wherein at least one recess (5 or 6, respectively)
is formed between the respective surfaces of adjacent comb
elements {4), which face one another, for the solar cell
wafer (2), which is to be accommodated so as to be mounted,
comprising an outer contour (ua}, the central axis (&) df
which runs in  the direction of the Z-axis and which
encempasses a support surface (7) and a guiding surface (8)
for the sclar wafer (2}, which is to be accomnodated in the
recess (5 or 6, respectively) so as to be mounted as well
as a slanted surface section (11) on the web side, which is

_ lpcated in a plane (13}, which rung slanted to the plane of
the support surface {7) of the outer contour {ux)} of the
recess (5 or 6, respectively) under an acute angle (o),
such that when the bottom edge (21) of the solar wafer (2),
which is to be inserted into the recess (5 or &,
respectively) and the slanted surface section (11) of the
outer contour {ux) become engaged, it must be glidingiy
displaced thereon into a predetermined position due to
gravity by overcoming ﬁhe static fricticn, with a tolerance
(14) Dbetween the recess (5 or 6, respectively) of the .
surface (22) of the solar cell wafer (2) facing away from
the support surface (7) and the guiding surface (8) of the
outer contour (uz) being provided in said position,




devi ceaccordi ngtoclaim, in that the depth (ti) and the depth (t2) of the
first identical. recess (5) or second recess (6) are The nounting device
according to claiml1 and 2, characterized in that the acute angle (a) at
whi ch the plane (12) of the web-side surface section (11) of the web-side
groove (10) of the outer contour (uA .or uA2) of the first or second recess
(5 or 6) runs relative to the plane (13) of the outer contour (us) of the
from46 to 50, depending - 17 - '

characterized in that

- the support surface (7) and the guiding surface (8) of
the outer contour (uy) of the at least one recess (5
or 6, respectively) between the respective surfaces of
adjacent comb elements {4), which face one another, of
the elongated web (3) of the at least one comb-1ike
holder (1) are arranged parallel to one another as
well as to the central axis (A) of the recess (5 or 6,
respectively),

- a mounting gap (9), the outer contour (ug) of which
encompasses the support surface (7) and the guiding
surface (8) for the solar well wafer (2), which is to
be accommodated in the mounting gap (%), is in each
case formed between the respective adjacent comb
elements (4) of the elongated web (3). of the at least
one comb-like holder (1}, having an arbitrary width
(by) in X-axis of two recesses (5 and &), which are

_ offset relative to one another and encompassing an
outer contour {ua1  Or  Upz, respectively) of a
respective depth (t; or ta, respectively), wherein the
depth (t;) of the one recess and the depth (t3) of the
other recess together each form a depth (tge), which
corresponds to the width (b) of the elongated web (3)
of the at least one comb-like holder (1), and which
are in each case smaller than the depth (tgs) of each
comb element (4),

- -the outer contour (uai) or the outer contour (um) of
the recesses (5 and 6), which are offset relative to
one another in the direction of the X-axis, of the
mounting gap (9) between the respective adjacent comb
elements (4) of the elongated web (3) of the at least
one comb-like holder (1) encompasses a groeve (10) on
the web side, which encompasses the slanted surface
section {11}, and '




contact surface (7) of the nounting gap (7) can range on the materi al
pairing of the web (3) and solar wafer (1). 4.The nounting device
according to one of the preceding clains, characterized in that the width
(b0 of the nounting gap (9) neasured in the direction of the X- - 19 -
axis Is identical to the thickness (d) of the solar wafer (2) plus the
~tolerance (14), 5The nounting device according to one of the preceding

- 18 -

- the solar cell wafer (2), which is to be inserted into
the mounting gap (9) between the respective adjacent
comb elements (4) of the at least one comb-like holdex
(1) in the predetermined position, in which, when its
bottem edge (21) and the slanted surface section (11)
cf the groove (10) of the outer contour (um) or of
the outer contour (ua;} become engaged, it must . be
glidingly displaced thereon due to gravity by
overcoming the static friction, said solar cell waferx
must simultaneously be brought in planar contact with
the support surface (7) with the surface (13) thereof
facing the‘latter upon rotating the at least cne comb-~
like heolder (1) about a predetermined acute angle (0)
to the vertical line on the support surface (7) of the
outer contour (ug) of the mounting gap ({9).

2. The mounting device according to claim L,
characterized in that <the depth (t,) and the depth

{tz) of the first recess (5) or second recess (6) are
identical.

3. The mounting device according to claim 1 and 2,
characterized in that the acute angle {a) at which the
plane (12) of the web-side surface section (11) of the
web-side groove (10) of the outer Confour {ta1 OF Up3)
of the first or seéond recess (5 or 6) runs relative
to the plane (13) of the contact surface (7) of the
cuter contour (u;} of the mounting gap (7} can range
from 46° to 50°, depending on the material pairing of
the web (3) and solar wafer (1). '

4. The mounting device according to one of the preceding
claims,  characterized in that the width (bs) of the

mounting gap (9) measured in the direction of the %-




clainms, characterized in that the outer contour (us) of the nounting gap
(9) expands like a funnel into an opening area (15) opposite to the
introduction direction (RE) of the solar wafer (2) into the nounting gap
(9) by having the respective surfaces (16 or 17) of the neighboring conb

el ements (14), which are respectively adjacent to the guiding surface (8)
and contact surface (7) of the outer contour (us) of the nounting gap (9) .
and border the opening area (15), be outywardly guided in the opening area
(15) at an.acute angle (0) or (y) ranging from18 ta 22 or ranging from 13
to 17 relative to the guiding surface (8) or contact surface (7), as viewed
in the |ongitudinal section of the conb-like holder (1). 6. The nounting
devi ce according t @*0fedf 114 isPécadi Ay clfarkresscHal aef ebliezé®1by at | east
one pair of the comafkikehebdertisl}olavhereinsthe el ongated webs (3) of the
two identically designed conb-like holders (a) are arranged parallel at a
di stance from each gther and aligned precisely relative to each other in
the | ongitudindl pr |P8m“?“gTH§ﬁﬁﬁhPFﬁ@H@@Hc CB6r af nigrcoer aresng
characterized in thagias, I@aﬂbcmaelaﬁnumjanad1m@nnmké$euhmbdfr1@37) is
provided, which is drothe ghifitigad gap%@ eh%n@sqﬁg%rglk Fa§p&>?Tln the

|l ongitudinal direction.relative'tQ ders in such

a way that the sol aF Wafer 129 m)(dﬁﬂ edo}?ﬁ?sllhee ht udPfy H&FP@%‘?)%‘PHH ng
nmounting gaps (9) ofireReiano (Ri xedfcorie | Bkkrthovages (1) antot hdeshiftabl e
conb-1i ke hol der (2®:neany kepsesunsdnbpidy Bﬁ&'ﬁeaﬁ&,{l&;@esmabgg aneby the
respective contact Osrun(‘ﬁc%f( 0O, ofnetl(t} O(%l{t er_ contou us) nﬁ) hth
respectively corre!Tp m)untlng F@) the Wo ddibl i K& Rol der s (D)
and the guiding sur r&céeéBﬁc‘“dfvetlﬁeaémc‘éﬂr“tcé%tﬁlfr ‘H(Uaé}ngofsutrﬁéc%o(rar)espond| ng
mounting gap (9) ofanchecstrdt ablfaconb? ) idke thol dever( 28)tocudThes maunt i ng

devi ce according.t ol abm&n@ngag (ﬁhéﬁé%%ég%ﬂe' dohal 428 ‘?15‘5”93'[ ed web
(3) of each of the two ), Jdt ent | caI | y desi‘gned

conb-1ike holders (1) 1 e@il %Ij%ed a?n5| ﬁ@l 8];’9611&% Mt h!' B % ital®Tonnect i ng
base section (24), iNé&cuppete sdrﬁﬂa@é dfr) whkding ndarpor t esc a2?%ongi t udi nal |y
runni ng gui de cent rankynbetavean tire tao 100n1@e1dﬂ§6}eh0dcdetﬁe(%)mdirn{)0 whi ch

the el ted web ot fi - h i
coﬁt %FP%&S sﬁ?ft%ﬁﬁﬁggk gﬁ s‘m é%%gt cgmg %k(e’ Okge‘; Q"’% lnal ed e (18)

parallel and al i gned A "I it tﬁﬁFWaﬂ“ BFo‘fWeI EOTF%IléFF\}E’lgﬁr He - respectl ve
el ongated web (3) of the two outlying conb-like holders (1). 9. The
nmount i ng devi cg, accondi Bgiitangl abWcé QbcSrdithatacdRr bzethd prebading N the

backl ash-free positign., of t%?e rsagltg% vg%ke}gyh(%g {ég{gecd cQ—Pé t ehco(;g) ,j ke

hol ders (1; 28), the shlft ifted romlts
base position, in WiPBR; 14§ deL8rhobat e WiRES Wb He P‘é%at(ié) wephel 3)
correspondi ng nount PAgthapt«P)idehcidwa lghiiétiaipke comb-likkendicleder((127) is

aligned with the regpectivgldeLPLHEsRONAING NRURLLAY GRS 68 afid.he two

?\tlj\:)er donmb- I i ke hol ders ﬁlc:);ﬂ J p]}e@?s:la]?yngz!etlggg_\?gl tglgae%tl ogerfellgttl ve to the

longitudinal profile.

7. The mounting device accerding to claim 6 ,
characterized in that at least one additional comb-
like holder (27) is provided, which is to be shifted




21 - conb.-like holders to the plane nounted by the contact surfaces (7)
of the respective nounting gap (9) of the two conb-1ike holders (1), by a
di stance equal to the clearance (14) existing between the surface. (22) of
the solar wafer (2) facing away fromthe contact surface (7) and the
contact surface (7)-parallel guiding surface (8) of the outer contour (us)
of the nmounting gap (9) of each of the conb-like holders (1). 10. The
mounting device according to claim7to_ 9, characterized in that the

el ongated web (3) of the conb-like holder (1) and the elongated web (3) of
the shiftable conmb-1ike holder (28) are identical in design. 11. The

mount i ng devi ce accos di RGnt forTledi Mah 05:9.1nChar qeﬁgelrthagc&u Ritdhatofhe

nounting. gap (9) o the elgg tedtmepcﬁ)% g nﬁ_shlfé bIe cogb-llke

hol der (28) are U-shaped’Viswed®i P 9% dl BdiHAr" i oh.°
way that the solar wafer mounted in the mutually
corresponding mounting gaps (9) of the two fixed comb-
like holders (1) and the shiftable comb~like holder
(27} can be secured in a backlash-free position by the
respective contact surface {7) of the outer contour
(us) of the respectively corresponding mounting gap
{9) of the two comb-like helders (1} and the guiding
surface (8) of +the outer contcur (ug) of the

corresponding mounting gap (9) of the shiftable comb-
like holder (27).

8. The mountin-g device according to claim 6 and 7,
characterized in that the elongated web (3) of each of
the two mutual‘ly spaced apért and identically designed
comb-like holders (1) is designed as a single piece
with a f;’u‘nal'connecting base section (24), the upper
surface of which incorporates a longitudinally running
guide centrally between the two comb-like holders (1),
into which the elongated web (3) of the shiftable
comb-~like holder (27) can be controllably shifted back
and forth with its Jlower longitudinal edge (18)
parallel and aligned in longitudinal profile relative
to the respective elongated web (3) of the two
outlying comb-like holders (1).

9, The mounting device according to claim 7 or g,
characterized in that, in the backlash—free position
of the solar wafer (2) fixed by the comb-like holders
{l1; 28), the shiftable comb-like holder (28) is
shifted from its |base position, in - which, to
accommodate the sclar wafer (2), the corresponding
mounting gap (9) of the shiftable comb-like holder
(27) is aligned with the respectively corresponding
mounting gaps (9) of the two outer comb-like holders

{1}, in the longitudinal directicn relative to the two




10.

1.

- 29 -

comb~like holders to the plane mounted by the contact
surfaces (7) of the respective mounting gap (%) of the
two comb-like holders (1), by a distance egual to the
clearance (14) existing between the surface- (22} of
the solar wafer (2) facing away from the c¢ontact
surface (7) ‘and the contact surface {(7)~parallel
guiding surface {8) of the cuter contour (us) of the

mounting gdap {9) of each of the comb-like holders (1}.

The mounting device according to claim 7 to 9,
characterized in that the elongated web (3) of the
comb~1like holder (1) and the elongated web (3) of the

shiftable comb-like heolder (28)

are identical in
design.

The mountihg device according to claim 7 to G,

characterized in that the mounting_ gap (9) of the

elongated web (3) of the shiftable comb-like holder

(28) are U-shaped viewed in the longitudinal section.




