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" APPARATUS AND METHOD TO METALI ZE SUPPORTS FOR

PHOTOVOLTAI C CELLS" * * * * * F|IELD OF THE | NVENTI ON
wab@7p1msgent invention concerns an apparatus apdI/Er2006/000228

method to netalize supports used to make photovoltaic

cells, that is, to print netal eonductor tracks on

sai d supports. BACKGROUND OF THE | NVENTI ON

PRGBS 8RBl 50 e M 055 BRS! 5B Pirovorimare
¢me$ed’in a known nanner in order to increase the

lightsensitivity thereof, and is then netalized, that
is, it is subjected to a printi#g*process by neans of

whi ch an ink or pastigr¢f Jret@ld i1 \&%ﬁqit\ition IS

deposited on the support in order to make the
cdﬁﬁ%c@b¢senhcksvahtchndebmnernhednnapparaﬁusrmmd a method

c xact it _is_known
Ehohval 120o0Ebktr 0aBE T Rl o bbb PraPSiigite, enar
xﬂpcessprlmmWMetéﬁtémmdmmmmwttrﬂcﬁ@oéﬁds@ﬂdasupports
supporting base,_js_taken bel ow and in contact with a

mesh, nmade with PATEFHBVER Pt THE WiNYENTE@Ny | ose

t(Eﬁﬂﬁwﬁolﬁﬁiéedc@l§§re§ﬁe mﬁh@ﬁndefb8§§1gbiﬂgth69u99 thin
fi ssures which reproduce the conduct or tracks to be

PIERRE: gPReEREERNMAde P Sildgom t twhimh nis af fpati bneated
ik andxaghaeangnhby syby eq}r%\%fxf O Y ESHL £ %& e 8S¢ 8 light-

wake the ink pass through the fissures and eposl
TS BlubporY beeoepf Suppdrtis frhient e twloidient,i orhaf lS, 1t is

y._ obt ai ned
FRLR NG £ bl SRR Yol chEPE ot i 8 pgr i or
ndste fof | siewalllia tdungoress cof S@nﬁepeﬂhh&dobﬁithe support
n1II| ter and of, .a substanti al| rectan ul ar sh

AR Nt (R TS (D ‘Eﬁ?%etg"ﬁ?]éﬁd‘% ?Brd‘é§b’6%u1'°]ée lay-
dut tcth S prd thestaid @dlows to obtain

To be more exact, it is known to perform said
metalization by means of a serigraphy process, in which the
support, disposed on a supporting base, is taken below and
in contact with a mesh, made with interwoven metal wires,
very close together, called a screen, which defines thin
through fissures which reproduce the conductor tracks to be
printed.

The screen is sprinkled with the metalization ink and
subsequently subjected to pressure so as to make the ink
pass through the fissures and deposit on the support below.

Supports for the production of photovoltaic cells are
generally obtained from a block of silicon by means of a
transverse cut, so as to form thin foils with a thickness
of some tenths of a millimeter and of a substantially
rectangular shape equivalent to the front surface intended
for exposure to the sun. Although it allows to obtain

supports with very regular surfaces, this production
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supports wth very regular surfaces, this
productiontechnique is costly because of the need to

w@eeo7o13srhi ghpreci sion cutting operations. | n PCHEF2006:000228

reduce these costs, supports have been obtai ned
directly by extrusion; howeveZ,-such supports,
comonly known as "string ribbons”, have irregul ar
surfaces, wth transverse undul ati ons which on the one

TRARPHERE cofivaAnY, PREAIRR Pheythhcpeade tohePskdmy high-

&n Selif 8CRg Obpd AL Seport, but on the other hand
entail disadvantages during the netalization

opEt atQIET THE preshee dhegedulcasitsy setbpesdsi nphives been
: (P ' ecj FpLin conduyct Qr.

%&a%krgé,}?arﬁid&a%ég)lyd@%on%?ﬁﬁ‘%jég%és%}oﬁ%e% t hgsug: u%pngPports’

aomnidrel has &npeinow, aso tsdtritlee priékssone!, evdrava ni flekegular

' rted hy.the screen to th upport, often causes
THETH T er 10 bFEoRS Y A BUCATBF Lohe FRaglnprt the one hand
divegbhosnient) achikie aghappanstdssandn npidpsh t 8/posure
allowto carry out, in a precise and efficient manner,

L3S | i t &P oSUPPPRE nebUFi 28R | diof Ailifgor hendo entail

AR P YL t @1 68 8e REEYENEADTok NEpSHRPOEES from
breaking during the netalization process as a

cOfe rearRane? eheupdebating escer fedes hirpbhesebehhwhba risk
5@eﬁﬁ§EbEQE§S fﬁﬁfn@r%gogﬁ%%3%§§q9§@ggu§£8€ksTh%nd also

Appl1 cant s devi sed” an e presen
dipeomtionows ovestbng ohethkostuppoimgomftidebasatlbebdbw, so

t.he ar to achieve the above _purpose and, to ohtain
O e, ke B8HEC e PE, ARAi TRl PERR AR B rHereen to
HHNVENTD S Theo Pres erdus ew eftié Olat Seseto fiorédkand
characterizedogss?ntialIy in the main clains, while

| ai

(He RUFERGENt PIESENe SPHEPLIRROVAF @ achieve an

e et g | Hrl S a0f méHBod MY 0R:1 110y, age0r & Wdd, in a
the above purpose, an apparatus according to the
PSR eRfentfSACLBNFetRANNRY a S@shofE, limited cost, the

metalization of supports to make photovoltaic cells,
preventing the supports from breaking during the
metalization process as a consequence of the pressure
exerted thereon, even when the silicon supports are
obtained by extrusion.

The Applicant has devised and embodied the present
invention to overcome the shortcomings of the state of the
art, to achieve the above purpose and to obtain other
advantages set forth hereafter.

SUMMARY OF THE INVENTION

The present invention is set forth and characterized
essentially in the main claims, while the dependent claims
describe other innovative characteristics of the invention.

In accordance with the above purpose, an apparatus
according to the present invention to metalize a support,

advantageously made of silicon, for photovoltaic cells,
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advant ageously made of silicon, for photovoltaic

cells,conprises netalization neans able to transfer
wonioo18871rst front surface of the support a nMeCEIT2006/000228

conmpound in order to achieve the conductor tracks of

t he photovoltaic cells, and-a3sdpporting base on which

the support is able to be rested with a second

surface, £$05|te the first surface. According to a

CHR LIRS | SeTR1LFaEREN pREaBRt aPdferitd diiaRtier onto a first

ﬁ&&ﬁ@réuﬁﬂa@éséf'%Hgﬂghﬁﬁo@@ §|ﬁ§Eh§aUdh§6dﬂ&“fw order to
material, that is, with hi gh coefficient of

%Ffals%\r%ﬁtf}e %mritil%t%l’@r@@k%\dgbtth@ Phetewodbhdic cells, and

g t
SoadtipLithe SR B8 ISR AL LESBLL 18] Ratboro g restea
wiethal a zadard rmau@acén @pmsei‘ee enhe afifet m;offalce
he supportin yneric
CORRRHES, bR 25 R 7Tt St o oY oiphEREdon,
{IR/Chupbosttdhlg kbasédvasnt agwsbf, dme eala@&qrctamgr base1ding
i s made of SI|ICOn According to a variant,

RifHordt ngtbake 1Fs thdd of BaRY SoRf TG %beéastlcny,
éﬂualsre&a@em&bahdagﬁmﬂg endodieenly, éJBbJ@%fﬂéZ§£kﬁeture,

neans conprises at [east a screen, able to be put
TREENG t HeElE fi dgttosur flase oposﬁebé@pponrragdlarlt1es,

A {3 4 tgr&@haééﬁéﬁ”ngﬁ W}Qf £P:[£’§H£8 tx'c?&aﬁ?”d““ of

tracks to made a sprea i'ng nenber
abﬂre g 2 fajeermnide hcfoxn t dif aeldle<bdlmn‘at etpeesapperemng base
e |n order to distribute the, netal ound
% OP e hEPREORHT ougen S eblTEaR f hapbber,
pdly\art;e]poehledlde t(rmfo‘)l ret suchad®eof Ad‘t&arﬁt&ﬂlﬁ%ﬁsly, the

In thi odi t, base is able to
%ﬁ?%cfrlrﬁlcff% aoslefrreﬁgs é?? %t gﬁ:ﬁe ‘b‘?essure exerted by

t e sfdiady ngo ManbBedr Dint hetaer efippd it nﬁé‘@sétﬁi@ fhde of
the support to be netalized. Advantageously, the

Wik atfiity Hierl 29 1 1ating with respect to an
axis 8f ﬂr@f@tﬂe‘?{’clsélbsféfﬁ\' Yy ﬂﬁé&khgl £l 0 ¢HeS metalization

direction of sliding and to a ongltu nal axis o
means comprises at least a screen, able to be put in
contact with said first surface of the support and having
through fissures which reproduce the conductor tracks to be
made, and at least a spreading member, able to slide and
act with a determinate pressure on the screen in order to
distribute the metal compound and make it pass through its
through fissures, so that it is deposited on the first
surface of the support. In this embodiment, the supporting
base is able to deform due to the effect of the pressure
exerted by the spreading member on +the screen and
transmitted to the support to be metalized.

Advantageously, the spreading member is oscillating with
respect to an axis of rotation substantially parallel to
its direction of sliding and to a longitudinal axis of the

support to be metalized.
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support to be netalized. The spreadi ng nenber is also
sel ectively nobile towards the screen, perpendicularly

wa eoo7t1mmt to the first surface of the supportPCDIE2006/000228

netal i zed. The spreadi ng nenber is al so associ at ed

wi th abutment neans, able te éoeperate wth mating

end-of -travel neans, in order to limt the travel

thereof, and.the pressure exerted qQn the screen. ln a
s il 3

preter BRFFaFIRE, SEnbiotli freRP, SEHeCPrEdd MPrekdeftowards

ERIPEEBEEn At pbepshddcapatulater il adry ¥ ovhded; aktt Berface
| ower part wth an edge nmade of elastically yielding
Hatehe FUPRPTe ¥ RRtMeFaEEE®Y- on the screen. BRI EF

DER(RI Fs)yrgéld%g-rzgex%l\; r%e%?gée Q{ngglg@é?l “i)ig’cho ma:“lbutment

charactéristics I nvention w

mpas enebileornot eodpefave ngitdbs meitgnigorend-af -travel means,
ef ti fiarm,of _enbadi , Lgiven_as a

]grg)n-o‘rijéi%tqri1?:l ivlgm{ep%anﬁﬁg \%\n-'%%%rlféfé: ShEQTyo RS fftSacREgSsure

altamt erf)Somhigteei svreefi gs. 1 and 2 show a | ateral view,

partly in section,, of apparatus tq . netalize i
sﬁfboratsg‘r SooY tgirg’glrgeplfs 35‘@88&?‘5&?’9 the spreading
SRSENt cofpenseonain ltemy i f epeptilhunet I, ShEPSided at
- fig. 3 is a detail of a view from above of the _ _
HApalaras PRI grith: an fqdge guade godetedigstofcal k¥ opielding

i € 041 | N BPDRS LS 4k dd Oy Zon endifordels a detail

of a cross section the apparatus according to the
present i nvenBRBEE DIETARLEDLOFSURI FHE OPRAFINGS

P L ith reference to the .
e d oG Tee CPRE TP 16 dS ot Gt gEnerat Ty Hfent ion
apbhlr beusmac coninentt ofrbe phesefbliowengi deseblietion of a
be used to %alizefsu o&ts 11 for the production of, .
PARASVOITIN T Lo OF TMRIHITEE ox@EYCR 1 AR ApbeRarastisctive
eéfaile witipridtemédde to the attached drawings wherein:

figs. 1 and 2 show a lateral view, partly in section, of

an apparatus to metalize supports for photovoltaic
cells according to the present invention in two

different functioning steps;

fig. 3 is a detail of a view from above of the apparatus
in fig. 1;
- fig. 4 is a detail of a front view of the apparatus in

fig. 2;

fig. 5 is a detail of a cross section of the apparatus
according to the present invention.

DETAILED DESCRIPTION OF A PREFERENTIAL FORM OF EMBODIMENT
With reference to the attached drawings, the number 10
denotes generally an apparatus according to the present
invention able to be used to metalize supports 11 for the
production of photovoltaic cells.

To be more exact, the apparatus 10 is able to print with

ink or paste, of metal composition, the conductor tracks 13
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ink or paste, of nmetal conposition, the conductor

tracks 13defining the |lay-out of the photovoltaic cel
wda2oov013827 pr oduced, on a first surface 1la of BCHURp@V100228

11, advantageously made of silicon. The apparatus 10

conprises a bench 17 on whi-ch a supporting structure

18 is disposed able to nove slightly both

hori zont al nd vertically, d t
apekRiRgn HuF | RAT-BRE HeF s iffor PROEOTR1ES I8 RMLL 22 w0 be
p%hhcéa cl ear her eafiear . €irfdree suppar tofg atrusupgpet 11,

18 a frame 14 is nount ed i.n cantil evered nanner,

adeAnhpEGOHSLHr BAgR QpeFLdri€CT5 i nside which a screen

1’5‘?%5 QEPQQQ‘EQS""”QOSUbbﬁgh:)[s@sa”’@edbe&ﬁ@t i1y, @omesmich a
ose weave, made of thin steel wires, defin

sappbmtahgtwtaMQﬂwmﬁuﬂﬁfi%s@*%@0$%%roaﬁéﬁn§°tWQVQ Slf%htly
oREAOISELLGEAEKS, 13k PerpIEated, Ol Nor8uPPed ddape its

so associated w t
pBERRALR R SlthaJt:tmlf et]hS stupgoecti slla @@rb@dérluﬁeﬂrl@s will

provided with head 21 nobile longitudinally, in the
b&lFé@@FOﬁ%ﬁ%i %&Fed by "A" in fig. 1, substantially

f pamanre Sigbdecihe othactafet N8 scrizeamd 614 Aibl ageingred in
spatula 20 is nounted on t he hea

candii e esage mEMARIe WL EREI A CREPURPaRPeR e gy e ide

yhher, okcsbkbhcar ¥t Rikhesbanciidnseitdbsyrich hat
W% spre%gﬁng t he netalﬁlg Fnk on thz sgree% T dnpRg, tha

i) |2 booeRphaHeG Iekese  ¥E2VFhe MAdRIBothen Stedl wires,
oclateg %fd}éi Cgft& RYHEA S Ofe & Q@b&odu01ng the

sSo as be able to oscillate slight
dMﬂdhdt&sp&aIadks s]a:i ct drlze kst i e droundhars UWhRert X%/ 1.

substantj al | arallel t n."A"
nﬁgﬁﬁﬁ% the ¥ﬁ§ ﬁe&é"Zl f%% ? gbgggﬁéa|8ﬁﬁ?ﬁLl %uﬁuPportlng
fxhictaird heg suppere 1s. éﬂuptmamﬁftuﬁ2t|§9a$s®MLﬂaﬁjw1th a

wth relative
hepd ekt np:p\éfl@g? touqag:}o{%arg%ﬁééf i & all %\P{et thJ.J_yeecri-EJl.cg:nal indicated

by “A" in fig. 1, substantially from one end to the other
of the screen 1l6.

A blade or spatula 20 is mounted on the head 21, provided
below with an edge 26 made of yielding material, for
example rubber or silicon, with the  function of
distributing and spreading the metallic ink on the screen
16, as will be explained hereafter.

The blade 20 is associated with a bracket 22 by means of
a ball bearing 23, so as to be able to oscillate slightly
with respect to said bracket 22 around an axis “X"
substantially parallel to the direction “A" of movement of
the head 21, that is, the longitudinal axis of the support
11.

The bracket 22 is associated with relative actuators able
to allow the vertical movement thereof, in the direction

ugr indicated in fig. 1, with respect to the head 21 and
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"B" indicated in fig. 1, wth respect to the head 21
andhence to allow a sel ective approach of the bl ade 20

waowviorhiasespect to the screen 16 bel ow, until |PCTEFAGAH0228

to contact it, exerting thereon a desired pressure. An
abutnment elenment 24 is al se @&ssociated with the
bracket 22, able to be disposed in contact with an

end-oftravel 25, solid wth the he 2 [ t .
hlenygiet t%eab#eys@wﬁ%ﬁﬁ%$%%?bapeieﬁggdﬁix%ﬂ%obggés %& with.
r%%i%bﬁcgslﬁ a8k R rh oy I Rt it 27 4 Ssnamabdiéedco contact

. on the bench 17, able to be selectively noved
ﬁUANﬂXﬁﬁtuﬁg hesiaqrord def MG PTYSSE /Y sposed

terally t in.this.casq iagfr of nstheikt h
t 6 §%%%ﬁ‘%%bs??5%%§tin§%higﬁ i?m%g d?géogé% %gFo&#t £he
des sy €20, 16blédbbuebehdippbiked plnatcfaaytacky ke ean sepd-of-

supporting base .28 .qn ich th ppo ' | & {0
_‘&%gt%g! SR Wkton %uP?%geaﬁVbfﬂ%p%%g%?eQ?hglﬂat the
gidSsduisdir 488 tdabeThkerttepDry nghbabads 29 nadetié screen

an elastically yielding material, that is, having a
High coefficient of elasticity, such as for exanple

naf Urshi P& SYBEPSEHC2 T ubBemouditleldC @ i@TifdVGn Stitd Bénch 17,
to be tenporarily deformabl e when subjected even to a )
ath e Mo gb@sﬁﬁl@.cmﬁf@la?ppapﬁﬁés fp 5 agdbbRt hg@afgyion, 1n
0 e . . i ver e 5V €4
TR PEE i D edf LalBIRE Ly B0 L SR e g front
of} (r)]tihlee scamen 116, twmdabysetiap aposdiioncocher whigy it 1is
th a ¢o nd and control.,udnit, in order to determ ne
¥$%p%%?$e%¥?$ s???oﬁ?ﬁ%e%flghe frame 14 and hence of
&Tﬁbéﬁéﬁeﬁelﬁowmnﬁwﬁnaxﬂarmrmﬂpohétbodaﬁatheppuppbng base
on the supporting base 28.,The ratus 10 as .
%%sEPiB@H‘HbrE?%f&ngPﬁ ct nésa§ba%f?%QBBGVV?%§§%%! with a
%%@bh& ghekéeénl?g,iapbb§i£érﬁhepﬂskétoaurtaeesumaort
a

I's first of di sposed on the supporting base28,, _
soThe suppesting bpse| 48t &F TRER PFSa§e@8ﬁ8tgﬁﬁﬁi¥eyleldlng

material, that is, having a high coefficient of elasticity,
such as for example natural or synthetic rubber, silicon or
PVC, such as to be temporarily deformable when subjected
even to a minimum pressure.

The apparatus 10 is advantageously completed by a
delivery member, able to deliver the metallic ink used for
printing the conductor tracks 13 onto the screen 16, and by
display means cooperating with a command and control unit,
in order to determine the correct positioning of the frame
14 and hence of the screen 16 according to the position of
the support 11 on the supporting base 28.

The apparatus 10 as described heretofore functions as
follows.

With the mobile platform 27 in its first position, the

support 11 is first of all disposed on the supporting base
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lib. In the case of supports 11 made directly by
extrusion , and therefore having undul ati ons 29, or

wotdveni1sor f ace irregularities, the support 11 PGI/IT2006/000228

advant ageousl y di sposed with the undul ati ons 29
directed parallel to the edge726 of the blade 20, that
' orthogonal to the axis "X' (fig. 5). The display

ans detec the xact p on of the support 11 and
T Bt tand ot ool BOR (L EIokeF mRES Aoy Fafapad sur£ace

openent on the hori zontal plane of the frame 14, in
order to center it with respect to the support 11 in
t hel c 5RGi t5BTE WhEr SUupRershi 1 b prdef skimertis by pmgru51on,

§ﬁ&on9h@9éf<sf&n har DS AYEMY Yar { 0Es "0%5 le platfi)dP 2% face

i's disposed in its second posifion and the suppo |ng
srregulpcitess H@MEr%mpp@ntaélt@jtak@v&héageoeshyl@isposed

Sfhoehp s RS, 241 LAEEGLIR, BEbiR et mat e Lice 26 o

tieé abladei pB, ofhatt he, sererdgdhalt Be speeades unwt (¥94. 5).
is actiyate To be nore exact, the bracket 22 is

| OVRT e A1ERERY iR erFRTREL coftQctetttnediPsifedion of the
@@pp@?ﬁtlﬁ|aﬁﬁﬁttﬁé oehrah efd Otontkdvelurd® &Qfefmines a

travel "c" correlated to the gap "1" initially present
FeErRbAtefe MOygREPG ANt hBeh|hatel zontad Phanscrafenthe, frame

£9, tDﬁtof@@rb£§d§e§9ePD¥€swh9kor€9 B@QttW'EBetE%gport 11 in

screen 16, exerting a determ nate pressure on
th@t@@ndth@huwh@@ﬁdtheomobnhe héadf2im 27madeinoits second
ég g@ progreSS|ver so that the blade 20, with its

d distributes the netallic ink on the screen
16$uhmkqugnt1ypashethmmugha|psatﬁ®nmgb7fuSSLdfgposéu in its
order ,to deg oSi t i% og t he fir%t surface 1lla E t he
RTPPeF P T TR R hF RS AYPPRETLBAIGEEBFtEFEcRE 4§, LRwered,
sdeapr azencgkof thbe setdenati @nso 28e8t e POt tsdlsurface

lla of the support 11.

Then, after +the delivery member has delivered the
metallic ink onto the screen 16, the spreader unit 19 is
activated.

To be more exact, the bracket 22 is lowered, wuntil it
determines contact between the abutment element 24 and the
end-of-travel 25, for a travel “c” correlated to the gap
“1" initially present between the edge 26 of the blade 20
and the screen 16, so that the blade 20 moves into contact
with the screen 16, exerting a determinate pressure on the
latter.

In this condition, the head 21 is made to advance
progressively, so that the blade 20, with its edge 26,
distributes the metallic ink on the screen 16, making it
pass through its through fissures, in order to deposit it
on the first surface 1la of the support 11, thus achieving

the conductor tracks 13.
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the pressure exerted by the blade 20 on the screen 16,
and hence on the support 11 and on the supporting base
wWQ0els® determ nes a slight flexion of the BCTERN061060228

whi ch, under the thrust of the blade 20, deforns
el astically according to the @refile of the
undul ations 29, thus allowing to carry out a print of

h duct t ks. 13 whic S nore reC|se and
o £PC AT DrRSFEGEeOT (318 YA SE RS ( PG Wt SPRaBUFROTE 11,

wecprbe@u&@p@&@ﬁtw llﬁﬁecl'?e,s b Bad@dg) CaHSehet Q%r%%l?iefw and
surface of the latter to adapt to the profile of

BRBEPat?NERE, SHPPPT R kheagencawi ttihss §ﬂpphétse@0n@ase 28
ﬁHiB@Cedbk@rmiﬁeés al & 19 lﬁH@”Efﬁ&fqﬁogf Qﬂguéc§egn 16 which,

conpl éte support for t e support
ypgsranthal I§hugtcelaing thiee blslzleofw)r eaiea@a:mﬁ tdlmstically

L 11 ri iz Qoroce L is
%ngrg?&ﬁémggr,ggﬁa?ﬁﬂ%%ll? fca |on% ndjlrb‘f%aaotd’ﬁr?%ns”df thus
paitbmng s:toemaw batmadepit int hefapper adaisdd®candeiheks 13

th to netalize, supports fqor photovoltaic cells as
it ah

bEd"REPePHRELES 9h85?lSéB§Ftlng fromthe field

andoseoperpf the priesRiitng NNt ik@B. F8EefXaMP! & thASich the
spreader unit 19 and/or the frame 14 with the screen

$BPRRATHBRYr BpFScEd By Fafa Gauses stiie awbpperosubfars of the
FLQ%tBE' Nto Ofadtalfﬁz cegd é’r ﬂ]{(ﬁﬁ.kl% 13s0n. fhe lﬁ'ﬂ%{ﬁ.og‘élOnS 29,

is also clear t ough the presen
fh%éhﬂgohhﬁagobééﬁlﬁéeerpﬁe@hW|EBCDBﬁeBamiecbolla, so as to

e n kill in th
SEEFLE s B OB Eey B0k St bPoblt, S5kl suoport
L&y ns Lamiappagr atows, aubqﬁaﬁﬁxﬁl}ymﬂcnﬁﬁﬁuﬁm@hoﬁﬁetgrisk of
' rts_for_ photovoltaic cells aving the
BhiRisefE, SETPBE SunBhr®r 01 1ok obrshE) mekelTketoncorocess.
al ftcosi afent| hhowehert i ehdtofhoprigtieatiensdahid?®d additions
i)gereb .CLAIMS 1 . Apparatus to netalize a support

1PaF ﬂﬂﬁ%ﬁﬁﬂ%éﬂ%y be made to the apparatus 10 and the
method to metalize supports for photovoltaic cells as

described heretofore, without departing from the field and
scope of the present invention.

For example, the spreader unit 19 and/or the frame 14
with the screen 16 can be replaced by other means suitable
to obtain the. print of the conductor tracks 13 on the
support 11.

It is also clear that, although the present invention has
been described with reference to specific examples, a
person of skill in the art shall certainly be able to
achieve many other egquivalent forms of apparatus, or
perfect analogous methods to metalize supports for
photovoltaic cells, having the characteristics as set forth
in the claims and hence all coming within the field of

protection defined thereby.
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cells having a first front surface (lla), on which
conductor tracks (13) are able to be nade, and a
waewmonssur face (lib), opposite said first surPEDE2006/000228
(I'la), wherein said apparatus conprises netalization
means (16, 19, 20) able to-rmansfer onto said first
surface (Ha) a netal conpound in order to achieve said
conductor tracks (13) and a suggorting base on which
said support (11) is able ¥ t wth said second

13“r1g8§§%§£1h§) £o fi@é@e{iﬁié zgd dupgdiat EBif FeRPOsHdtevoltaic

a mterial with a hlg
ceddfsf | diaaritnf @Iaétr%ttyfﬁﬁﬂtlssﬁﬁﬁécﬁo ddist) 1t o Y gvhich
Sec ndc Surf:?g?kgl @3 1O 5 Sa gbinR’R{tbé"%adé"seéﬁdin% second
nt% i’ble Trregularities (29)
s‘\ﬁjﬂm nglLig, aoppommfe swiidl netiast zatlrﬁﬁcﬁea(risla()% wherein
atus as i

t
e nappatrtn LSRR s bt {oBf THona JRURT Lk 7ede, 20)
A/ BB Cokppandonto Appar amt_asSunfabai njllay 2 metal
qm@pCharﬁde;qz,ewd i A0 aelies (A Saarer {EhsckS (13) and
é:hgﬁ@g%f égd Haﬂsé h@ltl $Ai¢ hS UpPd t agpbase ((]ZB) is able to

paratus as in claim1l or
x&mnaniéhlaeddlﬁechad §a¢éa§ﬁpddﬂﬁﬂngqﬁﬂﬁﬁqﬁﬁgl%%ﬁ in that

s(ﬁ.]Jy C?%’EID%O%EJYIJI 116 gﬁég\hlé Pr}{gae 8¢ - a ARPEERAL ¥ @8thNa high

ere erein said netalization
TSI COOPE | DES alabéasitm sorkehs( 1@)le abe 2depe g said

contact _with rst.surf nd. g
%?%%%hs?¥§§%?e§f?%gr% u%?n% %aﬁégﬁé;@%% 6rl%§§%ggh8 itself
{43, iegdhaésinst i arsgutadi nijese @), (£0)lowbhg tbe action
slide and to_exert pressure saj d een (16) in
%ﬁd%@l@om%Fé%%?%E%% sﬁ?anﬁe{§€ g%pogﬁg and nake it

#HHI%EQI!; sakd {hreughnf | 5puresratteirdeed oidepdsat said
|t 0 ard first surface

(Ha), characterized in that
sapplostlpp@rbaﬁg ba8e iospaefe gbla PRLlYBRELMm 9GEPPE Ehe

? ?ﬁ%aggtﬁg QrﬁﬁSU%QQ ent gg by sdhdasReeadenyifempRf said
Sard screen and transmtted to said
supportifiglpase (28) is made of silicon.

4. Apparatus as in claim 1 or 2, characterized in that said
supporting base (28) is made of rubber.

5. Apparatus as in claim 1 or 2, characterized in that said
supporting base (28) is made of polyvinyl chloride (PVC).
6. Apparatus as in any claim hereinbefore, wherein said
metalization means comprises at least a screen (16), able
to be put in contact with said first surface (1lla) and
including through fissures reproducing said conductor
tracks (13), and at least a spreading member (20), able to
slide and to exert pressure on said screen (16) in order to
distribute said metal compound and make it pass through
said through fissures in order to deposit it on said first
surface (lla), characterized in that said supporting base

(28) is able to deform due to the effect of the pressure
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7 . Apparatus as in claim6 , characterized in that

sai d supporting base (28) is associated with a nobile
whowy/1(87) able to be selectively noved at | eaBCT/iT2000/@0228

first position, in which it disposes said supporting

base (28) laterally to sai-d treen (16), to a second

position in which it disposes said supporting base
(28) bel ow sai

d screen, (16) . 8 . ar at '
exeHFAH 6PFr Sﬁldcr%ﬁ’%?ci“g%rs%e‘zﬂeﬁ“ﬁef Wi S$pidgrgeen (16)
aHBMPeEnER9 b8 esckbliat bagpsith(negpect to an axis of
rotation (X) substantially parallel to its direct]

7of Agnafiatgior 8o | GAGHTUAP nalCRBERC R B4 Y dlpp Pt said

sééé?}t%gg pARRATBIUS 85 A Watdd WLER0M BobA18 body (27)
acterized in that said spreading nmenber (20) is

aBibectbveby nebilketivedydsmoxed séteedeerd) fPnmsa first

associ ated wi th.abut.nent. (24) 42
PRPLhiBRe. ot - (PAEEl oanktiaee | SRS DGASrCORpebRse (20)
1bkaveh 1bhet@ofsadnd sbeepnesEife, exer tad seroswl dpegibéan in

16). 10. Apparat [ ' _
wbRSPact br (GRPASPS haRi0a SOBPPERHT R TiTber ZCdmppphay said

rirses
Slgtrele%as(tma} .Spatula or blade (20), provided at the

ower part with an edge (26) made of elastjcall) .
8yi elppiargtivedt &S din gdEe™ & &% ‘on “sk};ﬁrtﬁ“s%‘?%]eﬁe(% f\é‘} that said

. t aldige S rit1 {eling f h '
s%éﬁelaﬁngﬁ%%ﬁ% i Zra(sztoz)f r%ﬁt %16110%1(1:') a??tgn%mﬁ%dﬁl &0 ,an
ac«m;duodlif)r rosekson13)(Xar e supstantirl kadePByaidshs d° 1ts

metal compound, second s q ‘hR), 2Pposilre '

e&tﬁ%tggur rfl%%ﬁ? )%r V\ﬁ(gr% nyég?%‘éﬁgéﬁg% conpri gtgs said
s?llpéicﬁ:aﬁt(]ald)f.l rst st _eg wherein first metalization nmeans
reproduci ng, sai d_conductqQr_ tr 3 : :
SprARRPREYT 1 7° shR d2 ¥t Sﬁa&g‘nr%é*”&%“d%cgtﬁod(%' )s%@%‘ﬁ%cg?"éjbzed .
wher eign sl ¢ ridaetinif akiendleiron (293nsi616peapetinkéy mobile

Into contact with said fi i
tovemsder Séﬁéerscﬁe@é‘sluf é6|) ' Séttnds u:{g a%gsgg?.)atleﬁ ng:&en[ LButment

means (24) able to cooperate with end-of-travel means (25)
in order to limit the travel thereof and the pressure
exerted on said screen (16).

10. Apparatus as in any claim from 6 to 9, characterized in
that said spreading member comprises at least a spatula or
blade (20), provided at the lower part with an edge (26)
made of elastically yielding material able to act on said
screen (16).

11. Method to metalize a support (11) for photovoltaic
cells having a first front surface (lla), on which
conductor tracks (13) are able to be made by means of a
metal compound, and a second surface (11b), opposite said
first surface (1la), wherein said method comprises at least
a first step wherein first metalization means (16)
reproducing said conductor tracks (13) are sprinkled with

said metal compound, and a second step wherein said first
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said netal conpound onto said first surface (Ha) and

t hus achi eve said conductor tracks (13), characterized
WO roorhas77 i n sai d second step, said support (1RQT/IE2006/000228

rested with said second surface (lib) on a supporting

base (28) made of a materia i t-h a high coefficient

of elasticity and is able to adapt to said second

surface (lib) of said support (H), in order to insert
Mgt ¥23men i P8aPEssi bl PFRedkan (1RE0 (goptact with said

£ okd OWs0g rhbe p(?ﬁéyrgjﬁngégg Q%)Sékgngfé§tunder pressure
netalization neans (16). hod as 1n claim 11,

Sied eneitahi gompﬂgtldrr@pé;pu ﬁ@tudorflrmsswlbﬁme sétla) and thus
ééﬁf@ §§i§egoé&gkt E”%&%%&%g )(1%$h£f§€%éfﬁ%ﬁd in that,

repro u0|n conductor trac
smre@ndngeqen@este@O)sasda@u@parunﬁllmnhs psesedreith said
characterized | in said f|r sai t al
Tonpoung” Fiagﬁl‘l r%bgd h galsdlp&?rr etgﬁs%ng &gdg of a
| IREANTh Bteptsak d hs Bhe aGITE 58 e o(fz@la@ti@ﬂ@yté)nd is able
advance on said screen_ (16) so as to exert thereon a

HRIIFRRE pres3ute sRerRakeushace nbl &P) cOhpoand puBBOrt (11),

i$r&#&@rS@bdthEQ%Qﬁﬂ§é¥%”fﬁ%o'E%%rﬁbéélgfgoikkegﬂlarltles
said first surfaceﬁé;? . Method as in claam1l

b%%kacté@l%@ﬁlﬂﬁ t | rPeesnrecondesteg sdivd seabdn first

t y ormed so as to adapt at | east
part %Eéfﬁﬁiéh%$%%ifg§gf said first surface (Ha) .

12. Method as in claim 11, wherein said first metalization
means comprises at least a screen (16), including through
fissures reproducing said conductor tracks (13), on which a
spreading member (20) is able to act under pressure,
characterized in that in said first step said metal
compound is sprinkled on said screen (16) and in said
second step said spreading member (20) is made to advance
on said screen (16) so as to exert thereon a defined
pressure and make said metal compound pass through said
through fissures, making it deposit on said first surface
(1l1a).

13. Method as in claim 12, characterized in that in said
second step said screen (16) is elastically deformed so as
to adapt at least partly to the profile of said first

surface (lla).



