WO 2009/ 151326PCT1NL2009/ 050326 Titl e: Transport table and nmethod for the .
use t hereof. The present disclosure relates to a transport table
for transporting an object with the aid of a transport web, which

transpor twhalogsfzah be utilized in, inter alia, a scraennpidsosapar at us,
for transporting substrates. Screen printing, also called serigraphy, is a

printing technique 5 which, besides for decoration of fabric, is also
applied industrially for the manufacture of printing plates and sol ar
cells. The printing process involves spreading printing ink, often in the
formof a paste-like liquid or paste, with the aid of a doctor bl ade over

a local ly tr@ssm SBianep@ititablewhd ewephal fr thausoticepst, the printing
tenplate is a gauze, i.e. a woven with nazes, of which 10 sonme are seal ed
to stop printing ink during the printing process. At the |ocation where

the printing ink i _ , “&p é}ﬁé@ . SIRLAL and
reaches the subst r'glgé;{)f%%g?g%%g ow%la%st%g%grat &d%%}%:%%?é%\ onlo?%lgg
substrat e eh dbfet witigthecaidtdisgntednsport hebt eipdhatrendmmketalpé age be umilized

i ndustrial .settings, where a_high feed-%hrough cgggci é is 15 inportant,
for the puPbdBETsF kMR Ry Iy HRBSRATEERSHGET 8 s ubst r at es

to/froma screen peLpll Ben$iat %&Bmaﬂﬁa%@rigﬁap%&aﬁ%ﬁfihtiﬂﬁtleélﬁ;i&ﬁ@d- The

transport web engages a side of the substrate fhat" Is not printed, and can
t hus di&chshgeh, thesider it dexbeatéars of fabzict sralpr appliedgndietrgllyaor el | cat i ng
factor is that ,a part,of t.he transpart.web.onwhich.the substrate rests
duri ng pri FETHAOH0T of BrintiBR s *PY SOMgLouPin IS HAE PERAE B Gnd can
become pol Lytedididhanale Rhk Niftddid e foPRbrerd20d like BRAd SC0pdRErWRA. | N
particul ar when fragile substrates such as thin gl ass sheets or solar

cel | s are twedid dfhedetisblpde oversk lashlly tsansmissive poinsilg tegprdate iy t he
enoval of .the broken.substra
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10 some are sealed to stop printing ink during the printing process. At the
location where the printing ink 1s pressed through the open mazes of the
templé{:é'é;i& reaches the substrate located 1l:ﬁélow the template, depiction on
the substrate of the image contained in the template takes place.
In.industrial settings, where a high feed-through capacity 1s
15 im;iortant, for the purpose of semi-continuous supply and discharge of
substrates to/from a screen printing station, often, a transport web 1s used.
The transport web engéges a side of the substrate that is not printed, and can
thus discharge the suBstrate easily after printing. Here, a complicating factor
is that a part of the transport web on which the substrate rests during printing
20  is susceptible to damage when used repeatedly and can become polluted
through printing ink mmadvertently applied thereon. In particular when fragile
substrates such as thin glass sheets or solar cells are used, there 1s the risk of
- a substrate breaking during the screen printing process. After removal of the
broken substrate, substrate splintefs and printing ink can remain behind on
25  the transport web, presenting the risk that substrates to be printed afterwards
become polluted or damaged.
| In order to always provide an intact and clean transport surface, a

transport web not closed upon itself can be used which, on the one side, 1s



25 the transport web, presenting the risk that substrates to be printed

af terwards becone polluted or danmaged. In order to always provide an
intact and clean transport surface, a transport web not closed upon itself
can be used which, on the one side, is 2 unwound froman unw nding roller
and, on the other side, is wound on a wi nding, or take-up, roller. Between
the two rollers is located a transport web part on which the substrate can
be transported and printed. In a sinpl2e setup, the unwi nding and w ndi ng
roller each rotate in one direction, so that the part of the transport web
| ocat ed bgtyweehd e Wik RGN SolrNghddos @hb &theP ¥R, 118 vaiedliohegt i on
too. In such a setup, a transport web part is used only once for
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suitable for reuse., US 2008-0034990- Al .t hus discloses i a screen. print table
of v ch URePHengang T dowiey ERYE oE pSiReRe ERETRibA,

rol l er wimdlisr trhevdsr RNsRO Idiraeion Upoohh Wuich « asiawpt, e tiahapsgowtb giurt dse
appears polluted or danmaged. However, the freqguent .unw ndi n% (ﬁ)nd wi ndi ng
of the samedIBREpER forvsé%nwﬁmgans%&@tﬁoala%%&éﬂﬁnaélrsai 19065 @Ot e

runni ng fERmeh@ahlde@ br Opoll iR dl rBNSRAEE 10eRreviiits uRARRRBSTY NudRalcki cul ar
in that a transport web part, once it has been unwound, and when, after
use, it itsawenet vorb résmlingifraiiidis. dibeevinging mndfuethensrwindiagsrodaa up on
the unw nc%{nnge rr%HtS(ri l&e[ktliﬁﬁaﬁt:ilsydétgﬁm%étpltﬁ@t! aptﬁ)s%'dth%ﬂs @Q@ Tt 18

The - presen I'sclosure erefore contenplates providing a transport system
whi ch enahligble farseusé. HE 28s8031998rA1 chuadischseperscrasmbpmot taileodéd upon

~itself as jrangport surface .wthout repeatedly w ndi and pynw nei ng this
part . W}t’mﬁcﬁg’r &PW@H@J&%}:@%S%};%WO? ?%él E?f%j‘en‘? %%'? hetr e i ?&%i ded a
transpor twingial gheiti shkspoetRvdise® anly dns@okt thiehramovn wuntlica gapmdarer f or

unwi ndi ng the transport web thereféorp a first ,rﬁturn | enent ; g econd
return elRaieried of dimpegedy Hovewr the BGeRhFHEREB d"”t"n]r%élh%ﬁ tBe web

thereon; @n{d Ex%hs%&%f%%mem{ Iéadttb%ha{%gset add %eﬁhﬁné fﬁf?&%ﬂrﬁﬁ%‘%n@' ement

~are connected; and a second frame with which the unwnding roller and the
wi ndi ng  rtblel eelley eofr shettabhgparbnwelt ddvis virammeing  thearkigitedi Hy thek| 2r, the

wi ndi ng roller and.t eturn r degi f.or;
stretchi ﬁégﬁpeor?rvger?sggﬁ OVH%BQQ%%TEE%I% H‘ﬁ%ﬁ@?ﬁ atq%dgwfhlg?’s%%ggﬁ%ﬁeﬁ;gcond
_return elvesent oA thar iawendihgt hdldrr apsipor doasebof salaags | aldl expaont thasport
surface, and. wher eilgfat.h‘e seciorgﬁ frame 1i S r{ovablcg Wi th respect to the first
frame al JHY R4S FOLETHRCXALHE MRS OF SIS Y FHES v eyi ng surface.

I n one enbodi M pafsehbalibdvaite] tHereRré lcBn&ROplktdapl@ i ¢ingbh asanmuaent in
at |l east two manners of a part of the transiJ?ort web servie%gngit: cﬁ\)Sg' ven

time as tVERMATRIcE porRles reuse of at least a pa of a transport w
upon itself as transport surface without repeatedly winding and unwinding

this part. _

According to one aspect of the invention, there is provided a ti‘ansport
‘table which comprises a transport web; an unwinding roller for unwinding
the transport web therefrom; a first return element; a second return element;
a winding roller for winding the unwound transport web thereon; a first
frame with which the first and the second return element are connected; and
a second frame with which the unwinding roller and the winding roller are
rotatably connected, wherein the unwinding roller, the winding roller and the

return element together are



In the first enbodi nent, the transport surface can be noved by noving the
unwi nding roller and the winding roller together - by neans of the second
frame - with respect to the return elenments connected to the first frane.
Moving the second frame in a particular direction along the path can be
acconpani ed by a novenent of the transport surface in a direction opposite
to this direction. By noving the second frane back and forth al ong the
path, the transport surface can al so ge.nnved back and forth, so that the
same transport web part can be used séveral times as transport surface

before i tde's%]déﬁbfﬂﬂ s@RtdRg Whé GiAGpbe) W6k sash ehittisdthvicenfthd dFBgendithe
pol I ution e path al.ong which tﬁe second frane moves is ch; r cterized in

that the Sceerst Febirn redemenbt ahewrinpaipbhe FRP RKE Bl oigay e fe

| engt h Oftréll;%olirf anSAes taﬂ@*@v}ﬁ?ﬁ\ﬂeﬁﬁ tétgna %ﬁellggnwﬂt@&nar@etﬂt@t v ndi ng
roller - ways corist ant erefore, | ong as the second frane noves
al ong t hehpdirkl; frapteatlioog aqtattlrselbamtmilmga@hhl e th endivegingofuréacei s not
necessarily i voIved t m t r

surface can b rrB%de%l)?Odlme g)foﬂlge N ggﬂﬁaﬁwagg%rgﬁgﬁ%rgng%é%tgﬂm%@ %rom t he
unwi ndi ngnéwintheit, indatdleasntvwd e aotriees oba gt of th trgnkpc&ﬂssrndnr&ermtg ana t he
winding roller. Wth this manper of noving of the transport surface, the
rotati on-%Yefrbm?ga%tfé‘B%%téﬁr ®the unwi nding roller and the w nding

roller in theiaqRemtsf éﬁ'ﬁ'@diﬁelﬁ;f thapenkpmaaurkhe caadendor@hbemoving ng t he
transport surface is preferably used when the part of the transiport web

serving ébetwa\ﬁgrsbng woller sand jthe fBIMdIRg diollsti gpthertorby aipags o
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wi nding ro are braked wth
enmbodi nerftamé. Mogingqtlenséond fremierg 4 Ineria@dandnfelcann Aok tdattoeam wit h
respect tothefrrst frame is acconm frrctr e
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the winding roJler, these rol]ers can be designed, hav bra In
anot her E‘ﬁé’&rﬂh’e tr?ﬁ@@f‘é%%ﬂi?t“a{lz%?%g% ﬁrs]??kaa?Ddfr Fog@“ lﬁ‘?‘a* &Pe movi ng
the secondpfd %sgaﬁk waBdphar thn alconged hRveail htikickhad esnegbrt Quifage first
frame. further enbodi ment_of the invention, noving the second
frame batﬂefcamdtflwwrwl ongheheinsang rpHep pa e remily otidamagn ofpoliitvRat ed
ranner , hpath Ql’ovr\i?@'ﬂ?%hmtlf@ ss‘éd YEfldMd mobRe Q@h‘éﬁad%@h%ed?%@ t8RO3GE the

second frarre and rarre I's secured h respect to the
solid vvorlémg'thrmf/ehe hﬂr@ehexhd:r:&m@mt vwelh thewpdote tol. t‘:‘héhef ilengthf phtle

I n. anot h enbodi f th Lransp t e r he
transport ?Wloétr n%prtbcggw%eéh% i ‘ﬁnw tl%zir?ga%é&]nghgl‘gﬁ{ewrﬁlé I%ﬁgrt hel“L’drr ve
unit is pledysednyianh. Thsesory ﬁtg:a@ ag thleesmnhd wWirhole inevde silgnedhé or
uncoupl abl e, coupl j ng h the, f rst engagi ng,.el enent .. | n _one
enbodi memathy r‘t’iﬁ’élqnn\‘? oHBWiR @gnaﬁ ﬁdWHﬂ;tlB%e r1i5 BShRSETSSBRY dri ve
unit to thesté@nsport table not in a fixed manner but in an uncouplable
manner. As a result, it is possible, in particular, to conmbine a single
drive unit wiih thevierod eombRIBERorisc FaRTROSt SHHECS 6obhe PPELSY, Mth the
second T itRURRe SHP AR HA: LABLANG vl RERDBILInBldihD SHOC RS 6R i L1 L he
drive uni acto, sever port tabl es can t s uti’'l'i ze one common
dri ve uniother side, winding tsmespodt sebadi fHenwinding rellen WEithi thas mawmetjof st and

second franes of,. two or rm nsp t tabl.e n for | nstance

connect ed®WER 53 P HFRPTR \/SaLB'? %@ﬁ F&g ggtaﬁfgv "85 comton dri 3%;%%% t,

such as arwin@aid yollvall theoowindihatralieein d@beseobaalfmm&mhf mnporntaiece. t abl e
can be desi gned noving the first and second fr of the transport
Tabl oe. allDiecesor PRSI BTG Saar bl urscomhrs T ot ded
With a coamppr dhd \Radipolt WebheMiead t8a0p0R6k bhdaR: of nenengdr digaple ansport

tabl es couples when it Is nanoeuvred into the station by the index table.
for reuse.

In one embodiment of the transport table, the unwinding roller and/or

the winding roller are braked with the aid of brake means.



5 I n one enbodi ment of the transport table, the unwi nding roller
and the winding roller are connected to the frane such that the distance
bet ween the transport surface and a point on the outer circunference of
the winding roller |located at a maxi num di stance fromthe transport
surface is always greater than the distance between the transport surface
and a point on the outer circunference of the unw nding roller |ocated at
a maxi mum di stance fromthe transport surface. I n anot her

enbodi nent of the transport table, hé unwi nding roller and the w nding

roller are compesiedniRdiAens @€ Qhd ﬁﬂ@tﬁ@omabvmathd Recotids franeebafk a poi nt
on the outer circunference of the winding roller (ﬁg %d at maxi mum
Ythe
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a_poi nt el B6n fweél) LEHTThEM® Blentdifs. U’PWp@Q'lfé}Q; LA B o@erd tHRXI MUM

di stance fromt transport surface further enbodi nent of t he
i nvent i onfrickionotod@radvertengly effeutnpzltetlmeptfaté)errenwmimgn@l]@r arsheor theur f ace
of the transport t nding roller can be
connect ed” WIHe F?tnews'e}éesﬁdﬂoﬂ?%gn%%sgecq#s?%&%%Q‘Qﬁﬁ bl}g grr!overrent of the second
frame at | eastlnon®ibér éﬂneotlmmto Ithemmnssoﬁn@a)@eduhpme\s anirout enit for
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under SthQ-Sﬁ;Qral’ﬂ@@n t he out er dinmension of the roller defined by the
transport web wound on the roller. This can be realized by pl ﬁrqu t he

rol lers at nutlnat [fyridier feanbedinyesé raf eig |’é’t¥le§?1?ndp§t"a‘?ﬁ:él§efsﬁ‘é?ﬁ ¢ anspor t
surface. FRELIy YR 1:P9n dlohDRe#38SntdIe
transport sur?ra%g&ggt]ag%%geﬁg I zon lngrFy, alryld t he un\I}\n ndlong ?ol I er and the
wi ndi ng rwichers lar mehos af edirb\enealtthThnérltVﬁarmpmm eppagdeadie second fvppance one
of the two rol.lers can. be fastened 0 r I in such
a config th" ﬁ’re@]f ﬁg rAnE of FeecrUlr res %?th&)lh%esgl(%p ‘géﬁ h%nv%rﬁ?%/l ng it
from abO\/s‘éc&ﬁdt&aixaaCMUhSretsbeét tbrthetﬁratn&-pﬁ:ret web extends above the rol | ers)

whil e preferahly, t i.ng rol IS dr|v revent nof t he
unwi ndi ng rol &8 ranqt ﬁmg @3%%%@]0@& EABRAT ‘;hle of etﬁeé:oprlﬁpsta eétbl e,
the wi nd't@gnéﬁblﬁ €4blbSs Praciadd WitE s iRk nighgine W idnbdak®khedriveudibat t he
6 winding roller is engageable on its outer circunferenge by an_el ement

ext'endi ngS moevidehmath ¢ SWﬂ!Hi engpeang glematarigh i ApYUENeR X uigEp ndi ng
[ %?ﬁg houl d be tak t t that
roll er ﬁpﬁné%jtmhfk?%e&ﬁn delehfe n$hou e taken into accoun a

t he outer ters i ng roller and the winding roller are
vari abl e. The Ihagte ésbediatentivdthe feventioms poean bepdean@aenuppecfameoh t he
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Wi ndi ng naldoapldhes en@snegl el erret;n]tougﬁ pwsadﬂa,glmparmaﬂap,otrd combine a
Ther ef ore, the. unw ndi ngqhool | er to he %%gtened 0 rrucd; | ower t.han the
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occurring in operation in outer diameters of the two rollers - |ower than
the | oweglriysounit. dde dactouseveral tranpperte fdepran Havs wWalley opg|qogymon
In a furt Siodi ment of the transport table, the drive unit further

conpri ses aefl rst rail extending along the path al ong which the second
- frame is novalihe; sedvindhethbodimerei df ths invenhiom heckrsrmnd oﬁr(t)hdlfnalaes

direction_,substantia to sa| egnet © en a
first pos)if?”VV8r?raFH8reaJEr§\é§]g : ggel 3{)“ e?ré‘lgen Rettd rscf Fal 5%1"%%\@% first
posi ti on HERHIEBKEL resddcigo anéttrﬂmtm ek unitt bacls @sentinpmdy thombdoes not
nmake rollin ntact wi.ith the unwi ndi n ol l er, or the nd|n rol] er vvhen
t he secod@td g”@ﬁfﬁe aasexnﬁbi‘%} Such ‘4 1} o%@ieeﬁ%&ien@ﬁﬁlg’o‘f tdf1 n,
order to ﬁl%?laﬁﬁesécﬂﬁdﬁ?éxheé‘%ff‘th@gsrélﬁsﬂo&'ﬂ'ﬁﬁlﬂ@é tal faaﬁ@mb@fl ot' Reatediss, Si de,
transport web can be wound fromthe unw nding rol and, _on the ot her

si de, trankiponrt lagsh opamtaidoniuntrvadeseth A ORmRR ﬂavr amerithrghich 8 eng,
poth 1ol l8Ehd Al 9P 18R SRl LR ERMEKRE chfd®AR0LA NK Apafoirel 2
roller is ero ed fo unvvrn ng or wnding a piece of transport web
havi ng alh’an@terstatmatbylté:asndaqopmhim mately the length of the transport
surface depends on the variable outer dianeter of the respective roller.
Naturally, this outer dianmeter can be nonitored, and a drive el enent
connected to the roller can be controlled on the basis of the actual outer
dianeter for rotating the roller, but this is rather |laborious. It is
sinpler to engage a roller on its outer circunference 7



when it is noved with the second frane along the path. This may for

i nstance be done by pressing a rail against the roller, in a manner such
that sufficient friction occurs between the roller and the rail for
rotating the roller when it is noved along the rail. Wen the second frane
is noved along the path over a distance as great as the length of the
transport surface, the roller rotates along its outer circunference over a
di stance which corresponds with this distance. As a result, thus, a piece
of transport web having a length of tWe transport surface is unwound or
wound. Pref er ghl ghe diBo@HcBl FhhE WHRHEAGRDRE thdanWin@ingGoller hed thand not
the outer circunference of the unwinding roller is brought into contact

wi th the waiding molderoatre copmseteddintthedrame isgabh shat the diskargsdiatwaen the pe
unwound. ; I i . i i i @ﬁ@@g keep

t he trangﬁ%??“ﬁ%%&gﬁgg%gﬁgdgﬁgggﬁq?ﬁéugﬁﬁ%ﬁ:|Hg%%g%fg?h%n Ilt S &#%ging

rol | er arlecdtedrastateximon kisaeed froomehe tragisportagurfamnssalivhiye grediiech

engages the ouyter. circupnference: of one single roller. en r j,nstance,
tha o naiigor e it B SR o hrFiiEoR) B¥sRed RoOTAmoti R el

rol | er widitcuholel@weasst thivath@@hding dollet Noitedse,a niaxisiun Sesthacdésingn t he
unwi nding roller with a brake in order to maintain the stress in the :
t r anspor t*hgeétanwerteidassy, the unwinding roller too can be rotated with
the aid of then ahdthePWmhdtiklak FagR tbiSpWitndibly el LewidEughaverto be
energi zed for restoring the tension in the transport web through by it.
Anot her drelwbhe kvindingivollde sirgncanmnectesh te Hbet segpB@olramgesud that the be used
can becong I 2 frictli t.act t il and
the wi nd Hgs PLf Dot G Olg blEes (ke SRt IR IR RAR S E L

t ranspor ta nablimuni déstdheey dramithe ftuatdyert sonfpre seslwarxesmatler Ahdn ¢kt endi ng

al ong the,.path al.on ich.the second frame is vabl e, whi ch, second rail

i s novea lgtaﬁlﬁ‘ék)f&lgo’\fg%r? the, 0 & i?ﬁ%ﬁ%ﬁe%ﬁbgﬁ gﬁpt Pélf‘Tl?dlﬁlgr%%r%i%uﬁl ar to
sai d geonBhkinsuRl BHQNREFMREMhA tFidspbrinafidon and a second position, while
the second rail in the first_ position does and in the secogﬁl]faposi gi on does
not make mechahi®anrtdishiembodipient PIHhEKEVRRHAR: 43 9534 anapieHsLERde

unw ndi ”gce'PPalcbﬁfe Qfoff_tﬁl% WiRELBE EQMHLES of $Re lihAbsgore KB BARdiNEL h the
second rail 1n the first position, substantially has no 8 braking action
and wi t h oHer smdotie wandingnrallee cachndopasited orith dbe sepanvd fzpmke 4R¢hg
action o rotatio ) t e i _ .1 n one
enbodi nerr}-th%gsuf'ﬁlg Eltl rrlx\llog% |é§}r)f,0?{€ﬁ§ Sﬁﬁ%ﬁén ?‘H{ge ?@f‘%’? XIZ%BP%I#I&SEW ﬁo i er% 1?ol | er
can be desicgpesblbawi mg oatdyr akenmibrenceabn apriposet ektepdenssakaangally

guarantee th tress in the stretched tyansport weh and t r event.
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second f nafRréwbalth \eedOthdieuter dshehsidiwf Haveytsy, daffad hefleagangnirt of t he
transport web, rotation of _the roller is desire order to.then prevent

( .

unnecessarsp frquRd 6n, the r@Hﬁ“b@%\‘i%t%é’%ﬁi‘?%%&iE_ Hg ?ﬁ@nﬁ?sal% means
associ at 6g MMAR &iferéQ! %)%E'ptg{diyﬁl%rpéﬁsfﬁﬂz@§ £m the tfdnspbrilRirfackl S€ngagi ng
t he brake neans prefera 'y takes place at the same tinme as the first rail
driving the rdspewstémbodionémy of therimventipay it thd easeothertranepadt stalaee over

whi ch the _respecgti.ve roller 4s drjv - i : Ll..can be
~ used, al segt%%(%e?\la]i?lﬁ%nté@ ghgaq%gh%%%ﬁgﬁ%n%r%rzﬁﬁgﬁcg eggitgﬁlggg P gﬁfé af“g noved,
whi ch i s loedtee heaomduthiettangpaitt durfive, firr Sistammiel oneTdfethsgemndlicas kaxan
engage a,contact .point provided, to that ,end of,the ake .nmeans in
questi on.P t%’i"'&ﬁ@wﬁﬁ&ﬁ%nﬁlﬁoﬁl%?@ Ty S8 Sich AR ‘H&‘EOPE\@F?’}P& B¥n the

(shaft ofpoliBeroi®bbBEathWRi Giptantihe diitingdit tthym udbvé Kighel fatelattiat @he Wi t h
the second rail . . .

In one enbodi ment _of the transport table, it
conpr i sedrangeit Feb axierdyabegnele ¥@P@oﬁ@%lﬂrﬁﬁﬁa€}¥et © JLPFEE @ileat_ | east
one of the fagond, n@?@@&t%mﬁ&%& bk Nendiddthe rBllbr, aRdah NRIVEBEARGuE Al | .

I n anot her enbodi nent, an automatically operated transport table is

pr ef er r edmbiolitiens ofrtbe trhespordriapls; tthe abindiegroBer g piAcdédowet Khan cont r ol
unit for .controll,ing the drijw nit. In a further enbodi nent of the
i nventi oﬁﬁetuﬁglggh%%qlﬁﬁh?? Iiclzag;nt%f)’e designed to position the engagi ng

el ement periodically or upon incidental indication to that effect, and
thus determ ne the position of a second frane of a transport table, in
conmbi nation or not in conmbination wi th adjustnment of the position of the
rail. 9



I n anot her enbodi nent of the transport table, it also conprises a sensor
connected to the control unit for inspecting a surface of the transport
web. I'n a further enbodi ment of the invention, with the aid of the
sensor, the control unit can determ ne whether the transport surface of
the transport web is damaged or pol.luted to such an extent that it needs
to.be replaced. The sensor can be an optical camera, possibly in

conbi nation with image processi ng equi,pnent. ‘An enbodi nent of the
i nvention al so disclosed a nethod mhigh conprises providing a transport

tabl e or RPPARAALMIACEOEAEAG b die iy o3 clrousiféte@pne Py adi ndemestibstrat e
on the transport surface; performng Bﬁn operatiqQn on the substrate;

di schar gi ergentiazsimzonilly - By hapy ih g keraatisn ahodraei-tther wepmding o ¢ he
first framp.plong tder PRidd 1688k aEkhgulde (JkaRSAR hedUht 868 tHRekitedi cal |y

2

or upon incidental indication to that effect, through direct engagénent of
the rail dinnteherstofaieponvingbgwoliat 20d theewindia igllesare rvagtablei Beli ng

rol | er, ile th ecand ,f ' ; P

above- e F% J aﬁW'egﬁﬁgﬁrégggﬁﬁ%%ﬁgﬁggég%%ﬁﬁggggmgﬁh?ﬁghgggggﬁ%@?%vention
will be ehmgindabedrdller t hecobhelsl ewiallproncdondingasiss mafre atifaespitg oveds is Bri ef
description of {he draw ngs ' Figs. 1 - schepatically show in

per spect i &N ,éiﬁif@%ﬁﬁgﬁﬁ¥yﬂﬁw%8ﬁfﬁgﬂPm€F°£%??§%E8%%“?%%&?0%%8%rding
to the pzﬁ‘%ﬁfétr tHrSEIOS WM ENg up transpdr@Sveb3 Thefefbed) @B turgainlyngidlvrds f r ont
and a side view, respectively, of the transport tigje oa Fi%s.,l and 2;
Fig. 5 sHews astemedisasnach ke tham theornging kollgret et dhe fauesiHiodet e anspor t

tabl es, gﬁfi(gﬂgﬂ Ji{)({l]hngﬁ?&ﬁ’!e_a‘t()k Ofh My A d TR AT ¥ iuBl blways — iefi 9. 6

schematical 'y shows how unwi nding rollers and winding rollers connected
Wi th the isdepadlenthme tbarhanges eeiuaringentoperaiion in evtershemeteanméthed to a

first f 4% ‘r(ﬁpe(%s —V%vvzéqoa{a]f?gﬁez?g“ggs/t%‘c%g? %{105’19 308erl@ rcumference of the
winding roller.

In a further embodiment of the transport table, the drive unit further
comprises a first rail extending along the path along which the second frame
is movable, which first rail is movable back and forth in ‘a direction
substantially perpendicular to said geometric plane between a first position
and a second position, wherein the first rail in the first position doefs make
rolling contact, and in the second position does not make rolling contact with
the unwinding roller or the winding roller when the second frame is moved.

In one embodiment of the invention, in order to replace the part
éerving as transport surface, on the one side, transport web can be wound
from the unwinding roller, and, on the other side, transport web can be
wound around the winding roller. To this end, both rollers can undergo
rotation. However, the angle through which a roller is to be rotated for
unwinding or winding a piece of transport web having a length of at least
approximately the length of the tfansport surface depends on the variable
outer diameter of the respective roller. Naturally, this outer diameter can be 7
monitored, and a drive element connected td the rollef‘can be controlled on
the basis of the actuai outer diameter for rotating the roller, but this is rather

laborious. It is simpler to engage a roller on its outer circumference



Fig. 7 schematically shows the use of an additional pair of return

el enent s. Correspondi ng parts are provided in the Figures with
the sane 5 reference nunerals. Detail ed description of the Figures.

Fig. 1 schematically shows in perspective view an exenplary enbodi nent of
a transport table 100. For the sake of conpleteness and clarity, 10 a
simlar transport table 100 is once nore represented in different views in
Figs. 2 - 4. The transport table 100 conprises a first franme 102, in which
two return elenents 104a, 140b are ingluded. The return el enments 104a,

140b ar e Wesk gneGndvedRivah the @88cdifll BhmePalbhgybe pattatiahs ygofonécdtadesn th the
first frame_ 102. However, ngn- rotatably nmount ed and/ or %Bécykpndrical

return 1%eclenrehy sressinde rad againss tharhlew, 10 maapRer speR b
friction gy Eﬁgn%%&ﬁ%ﬁ?et%e% tHe %Iﬁéraﬂﬁpﬂﬁé réﬁ@ﬁr%@@amr@ﬁwfﬂdﬂﬁ' wWHeAR 1&182 i's

provi ded on both sides wth a simlar de rail construction 110, by
means of mbverhalohe thensil. W@mtmw%qosdcfoatmecﬁ awved adorgtlgndath aye @16. The

5 coont 68U, e S ML D P SRS e e 2

carri agesldddats ditdy @&armfelnen@eomm af diatencd Ihichocdrieponds with this
distance. As a result, thus, a piece of transport web having a length of the
transport surface is unwoﬁnd or wound. Preferably, the outer circumference
of the winding roller, and not the outer circumference of the unwiﬁding roller
is brought into contact with the rail in order to prevent pollution of the

transport web to be unwound. ] _
In another embodiment of the invention, in order to keep the transpbrt

" web stretched, both the unwinding roller and the winding roller are to rotate.
To this end, one single rail can suffice which engages the outer circumference
of one single roller. When, for instance, the winding roller is rotated with the

- aid of th.e- rail, the unwinding roller will follow automatically. In this case, it
is wise to design the unwinding roller with a brake in order to maintain the

stress in the transport 'x;veb. Conversely, the unwinding roller too can be
rotated with the aid of the rail, but in that case, the winding roller may have
to be energized for restoring the tension in the transport web through by 1t.
Another drawback in this design is that the transport web still to be used can
become polluted through the frictional contact between the rail and the

winding roller. _ '

According to a further embodiment of the transport table, the drive

unit further comprises a second rail extending along the path along which the
second frame is movable, which second rail is molveable back and forth in a
direction substantially perpendicular to said geometric plane between a first
position and a second position, while the second rail in the first position does
and in the second position does not make mechanical contact with a brake
means associated with the unwinding roller or the winding roller, so that the

brake means, with the second rail in the first position, substantially has no



transl ation of the second frame 116 with respect to the first franme 102 is
possi ble. Qther constructions than the |linear guide 110 shown for novably
arranging the second frame 116 with respect to the first frame 102, such
as, for 25 instance, a telescopic guide, are also usable and known from
practi ce. To the second frane 116, an unwinding roller 118 and a
winding roller 120 are connected. Fromthe unwinding roller 118, a
transport web 106 can be unwound, whig¢h extends via the first return :
el ement 104a and the second return el grrent 104b to the winding roller 120.

Bet ween nghudy 3Qi&t amBNh1@kasecd AR ailainPeid sébnll iR sitie)shREthaveba 106 i s
avai l abl e as transport = WO 2009/ 151326PCT/ NL2009/ 050326 11 surface 108.

The trandpe ktngfmlfm)@l thinratatiganlmaremenbof emesbgrdrve wlfeTot her materi al s
can al so be uti +&(§%m}§b§%p ﬁ?omam"% ?herthglénm(ﬁgg%ﬁgrtm transport

web 106 as a whole suit r repeated use. The unw nding roller 118 and
‘the wi ndiwimpding Ireﬂezizancl&n dbelghedk]mjflng avibrake.h®hejmaof phrpkse abdhs, to

“al ways guar antee sone: ssmth rake i ncl ud
an intent r&ﬁ‘aﬂfr %?f‘i‘rﬁfn &f% HEe ol %%%Eﬁ({%]tr\%g Igrvgé%lafg;?ﬁgg Q%E{ Y for ©
|1 ggt aq_ﬁe,uxﬁlgefraa&obétg@ﬂﬁ oemgagbﬁgrsanﬂmﬁ efia G:lurmgﬁrmvenreatoff thersmlcbnd 118,

e side vjew o 4 sho wa |IIustrat| a si bl e
enbodi nerffaye 1’? lvlﬁrt&ktg %gghgra V@W%‘P&ﬁgmﬁé@ aﬁ?ﬁe%? Gﬁﬁgo ?0 t he
outer Ci reay BEARGE oPfthE hBlleY hé adsir&d! IS baddr €f tHedl b%veial&rﬁi&desk&@y :
respectivel y. Therefore, the brake bl ocks 403, 404 do not enéage t he

? apppet

t r anspor tiriggibnyidead hetrsirart ageos4p Wasepragn she brake megp fgigh
themsel veg, Afiel Sdr%e%oby means of the first rail. Disengaging the brake means

preferably takes place at the same time as the first rail driving the respective
roller, more in pé’rticular over the distance over which the respective roller is
driven. To this end,‘ a second rail can be used, also extending along the path
along which the second frame is moved, which is driven concurrently with the
first rail. The. second rail can engage a contact point provided to that end of
the brake means in quest'ién. The brake means will tyi)ically be a brake block
resting on the (shaft of the) roller, which can be lifted through the interaction
with the second rail. o -

- In one embodiment of the transport table, it comprises a control unit
designed for controlling the position of at least one of the second engaging
element, the first rail and the second rail. '

In another embodiment, an automatically operated transport table is
preferred. To this end, the transport table can be provided with a control unit
for controlling the drive unit.

In a further embodiment of the invention, the control unit can be
designed to position the engaging element periodically or upon incidental
indication to that effect, and thus determine the position of a second frame of
a transport table, in combination or not in combination with adjustment of

the position of the rail.



clear fromthe Figures. Wth the aid of a spring 405 fastened between the
second frane 116 and the brake bl ock 403 and set under tensile stress,
brake 15 bl ock 403 can be pressed on the shaft of roller 118, while brake
bl ock 404 can be brought, for instance through its own weight or through
anot her spring (not shown), into frictional contact with the shaft of the
wi nding roller 120. ' In the enbodi nent of the transport table 100
shown in Fig. 1, an additional pair of return elenents 105a, 105b (not
visible in Fi-g. 1; see Fig. 7) 20 is donnected to the second frame 116 for

gui ding the tangpoiHer Wekhd@Gaenthsr aalditkh ikt eblel Nt ellei®binprikebaa 105b
are identical to the return elenments 104a, 104b and al so rotatab

mount ed. sPieoy cwrtectal bf theheonteieli wiisrer inseeeing 8l BrEreLIdan t5EISEh i n t he
SIdE_VI?W%q; Fig. 4, where the points of attachnment of the return el enents
are indicateéd with reference 25 nuneral 402a, 402b. The additional return
el ement s 105a,InldSlrthre endiodémsahof dhe asvestivm, oth the afidieé thewensprof t he

t t_ table, .but d ‘1. b h ... Thei '
A TR g e R A

how a unweelid@ahisk@rorlj@lad toi sdihngn reatdrerthb20t ceedeco ée teplacesecond
frame 116 (not shown in Fig. -6).can nove 3Q _return gJenEnts. 04a, 104b
connect edlif FRRFESFRE Pet R (WEICR] CRICF LRSS JPngmbination with 1mage

processing eguipment. ‘

An embodiment of the invention also disclosed a method which
comprises providing a transport table -or apparatus according to the present
invention; placing a substrate on the tramsport surface; performing an
operation on the substrate; discharging the substrate by moving the second
frame with respect to the first frame sdlong the pafhE replacing the transport
surface, periodically or upon incidental indication to that effect, through
direct engagement of the rail on the fransport web wound on the winding
roller or unwinding roller, while the second frame is moved along the path.

The above'ment'ioned and other features and advantages of the present

invention will be elucidated in the following on the basis of a few Figures.

Brief description of the drawings

Figs. 1 — 2 schematically show, in perspective view, én exemplary
embodiment of a transport table according to the present disclosure;

Figs. 3 — 4 schematically show a front and a side view, respectively, of
the transpo'rt table of Figs. 1 and 2;

Fig. 5 shows a rotatable index table on which are fastened three
transport tables, designed for cooperation with a common drive unit;

Fig. 6 schematically shows how unwinding rollers and winding rollers
connected with the second frame can move relative to return elements

connected to a first frame; and



WO 2009/ 151326PCT/ NL2009/ 050326 12 shown in Fig.. 6). In the upper one of
the two depictions, the second frane 116 is approxinmately hal fway the path
al ong which the frame i s movable. This path is characterized in that

novenent v?é; {h] ?1§$6cond frame 116 with respect to the i)ﬂte}%d 55102 i's

possi bl e Wt engt hening of the stretched part of transport web
106 taking place. Herein, the length of the stretched part of the
transport web 106 is under st ood to meart0 t he | ength of the transport web
part which extends between t he unw ndi ng roller 118 and the winding roller

120. OMng to the limt n stretched, part of .the transport
web 106, al so, el‘Ltge’ﬁ %@tlgﬂjév%ﬁ et g pd ﬂent]e??@tﬂf WU he

stretched pRLle n%. t he 10 transport Web 106 can be conceived, in built-up
condition, fromthree conponents: the constant |ength of the transport
surface 108, the length of the transport web part between the unw ndi ng
roller 118 and the.first return el enent 04a i cat ed h and t he
length of the tran‘;%?tp%tét}l%a?ttseém%‘ﬂ def & AR iThEBE 104 and

the w rgli ngafbfidcBmulddhald Ndicated 15 with g. In principle, the sum of
t hese conponents is constant. Therefore, the second franme can nove to the

right only to the extent that the length p can increase at the expense of

g. Upon novenent tgett t%}egldefété t he foﬁgeﬁl teesappl ies. In the | owernost
depiction of Fig. 76, ached its extrene right

position: here, g E§U§|s§h&ﬁéﬂcaﬂg(bé/hd%€h it pdrkpéditvieRgewiom ddeenglaght woul d
mean 20 the increase of both andﬂ% and therefore | engthening of the

stretched pappdigpentd attaﬂangtwtttahte PoBor the mkg of gormpietepess and/daripl e)
outer . i [ r 120 have
been 15t BeraipeiSpR il 19 U Bndkd deBReh I AHERG: By

i nport anceFlgBt_eLeet mie/traﬁﬂpdﬁﬂ\fsaﬁﬂdllm d’oﬁiﬂxﬁesbﬁlﬁrs\bﬁﬁid’mé50a ihavigieh swppl y of
transport Web t o be unwound i S nount ed, aroller with a large

f
out er di anfatern elgperiel 04aol4Qh %rel%ludfﬂojf’aig ﬁe??F%réerlleé‘?IB%‘Pts&tﬁ‘lér 1a%8 er "are
to be placgd;fiud H?Egaﬂaa{s reb@rPpENEM roTHBR c MM AL withSh8 e ul T

frame 102. However non-rotatably mounted and/or non-cylindrical return
15 elements can be used too, albeit that they may cause more friction than
necessary with a transport web 106.
The first frame 102 is provided on both sides with a similar slide rail
construction 110, by means of which the first frame 102 is connected to a
second frame 116. The represented slide rail construction 110 comprises a
20  guide rail 112 along which two running carriages 114a, 114b can be guided.
These running carriages 114a, 114b bear the second frame 116, so that
translation of the second frame 116 with respect to the first frame 102 1s
possible. Other constructions than the linear guide 110 shown for movably
arranging the second frame 116 with respect to the first frame 102, such as, for
25  1nstance, a telescopic guide, are also usable and known from practice.
To the second frame 116, an unwinding roller 118 and a winding
roller 120 are connected. From the unwinding roller 118, a transport web 106
can be unwound, which extends via the first return element 104a and the
second return element 104b to the winding roller 120. Between return

30 elements 104a, 140b, a part of the transport web 106 is avallable as transport



the I ength of the variable conponent of the stretched transport web part
{p + q) decreases, at least wth respect to the length of the transport 30
surface 108. This means that a substrate, placed dn the transport surface
108 WD 20091151326PCT/ NL2009/ 050326 13 can be nnved Ier

di st ance YHEYE3%%, the desire to use an unwi ndi ng ro (ﬁ% ﬁﬂ%@wth a

| arge outer dianeter is, in a transport table 100 utilizing only two
return el ements 104a, 104b, as represeffled in Fig. 6, poorly conpatible
with the nobility of the transport surface 108. This problem can be 5

sol ved by using an additional pair of return e|enments 105a, 105b, as
schenat i casmgfa%m&é'&m@anmrtwgb 6 Wﬁé@tlﬁéﬁu@ﬁcf‘#eﬁiﬁ@lﬁrﬂﬁpﬁﬁqﬁ’é OtReT er

118 and th | t n be
connect ed o\e%lﬁ%lss%ggoag%lﬁr lalﬂr%glg?ﬂ’éﬁ ﬁf‘ﬁ%%&{ﬁe&@ gl a?réér?aélg%%g&tl er g‘?l %r n
el enents 1fiaaspd@Welch06 hea sl ke bedablodepes@atdd yse. Her e, a smal | outer

dianeter is naturally 10. preferted erri o Fig. 1,
the transport tablﬂglel’@@w%ﬂﬁr? rt%ﬁ%%@%ﬂs&@?%nf g rive
unit 126 i g0 @ ASth £ ric
not or, 25\;\,h| c t@lﬂl\é eg%ﬁ&éé fo %ﬁélaﬁggg@%%%%e%e %)(g?% Eﬁ%g& To eft?]g %Igfcgf hed

belt is cowachmkeamsenmm Hm@a@ﬁ ag it sbeakn stiff beawmigonoengag eStha an
uncoupling (Hfgllg ﬁlS 150I (r)rs &'o %ga%ce a brake block engaging an outer circumference
of a roller 118, 120. The side view of Fig. 4 shows, by way of illustration of a
possible embodiment of the brake means, brake blocks 403, 404 Which engage
10 -the outer circumference of the cylindrical shaft of roller 118 and 120,
respectively. Therefore, the brake blocks 403, 404 do not engage the transport
web wound about the shafts of the roller, but the shafts themselves, as i1s also
clear from the Figures. With the aié. of a spring 405 fastened between the
second frame 116 .and the brake block 403 a_nd set under tensile stress, brake
15  block 403 can be pressed on the shaft of roller 118, while brake block 404 can
be brought, for instance through its own weight or through another spring -(not
shown), into frictional contact with the shaft of the winding roller 120.
In the embodiment of the transport table 100 shown in Fig. 1, an
additional pair of return elements 105a, 105b (not visible in Fig. 1; see Fig. 7
20 1is connected to the second frame 116 for guiding the transport web 106. The
_ additional return elements 1054, 105b are identical to the return
elements 104a, 104b and also rotatably mounted. The location of the additi_onal
return elements can be seen in the side view of Fig. 4, where the points of
attachment of the return elements are indicated with reference
25 numeral 402a, 402b. The additional return elements 105a, 105b are not
essential as such for the functioning of the transport table, but do contribute
thereto. Their function can be elucidated on the basis of Fig. 6 and Fig. 7.
Fig. 6 schematically shows how a unwinding roller 118 and winding
roller 120 connected to a second frame 116 (not shown in Fig. 6) can move

30 return elements 104a, 104b connected with respect to the first frame 102 (not



el enment 122 provided on the second frane 116. The first engaging el enent
122 is designed as a projection which, via a sideways novenent, can be
recei ved between the two projections of the second engagi ng el enment 124.

If desir he. . first and second engagi ng el ement 122 e
smﬁtchedsggg&%iﬂ?ﬁblaced by 20 alternative engagi ng eFﬁﬁéﬁ?@g&W%%n t he
first frame 102 is fixed relative to the solid world, for instance through
pl acenent on a fixed index table, drivil2g the toothed belt 132 enabl es
novenent of the second engagi ng el enent 124, and hence the second frane
116 along the slide rail 112 with respect to the first frane 102. 25In
Fig. 2 it Aeeena &g 6y ntdiegieparioag of thefyo depitions.Hbedesand kame Ulfs i s
provi ded w ' ' | cal__di trwon. As a
Pai 1 in pot AR Akl shelh SRKR Aok B Blbl R BbRE AR, O e

al ong t he pathisehatdgesesbitdtiatanevekiént dRahe sech2dframed 11 Z8bithavepesepar at e

N0 a1 B Boeirei 16t 6oaNe "COM PO HEE R BECORE Lo ar e of
i i nGs okl ket 06 lkih e VBRI AREFTH:MLA00 0P8R0
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situation, the second frane I'sS noved, the"w nding roller 120 mﬁ?l make

rol l'ing cotrtaasporivte 106eisprmieestabll yo nmaghtlye begtlynttheonnapirt swbipoe of
ol er 1207 Pih PEERLPHEES thhamarnau HReE 100 ePAbs PP URT "ePanspor {
5 web 106 DSviHg O undiifni @M 1bhstMHREEAGRQ] bt of 18e trAnkspbitiwerpIBEINt S t O
repl acenent of the transport web part serving as transport surface 108.
also, the length of the path 1s limited. The length of the stretched part of the
10  transport web 106 can be conceived, 1n built-up condition, from three
components: the constant length of the transport surface 108, the length of the
transport web part between the unwinding roller 118 and the first return
element 104a, indicated with p, and‘tile length of the transport web part
between the second retufn element 104 and the winding roller 120, ,in_dicatéd
15 with g. In principle, the sum of these components is constant. Therefore, the
second frame can move to the right only to the extent that the length p can
increase .at the expense of q. Upon movement to the left, the opposite applies.
In the lowermost depiction Qf Fig. 6, the second frame has reached its extreme
‘ right position: here, q equals zero. Moving still further to the right would mean
20  the increase of both p and g, and therefore lengthening of the stretched part of
the transport web 106.
In Fig. 6, the real (variable) outer diameter of the unwinding
roller 118 and the winding roller 120 have been left aside. In practice however,
this outer diameter is of importance. Preferably, an unwinding roller 118 with
25  alarge supply of transport web to be unwound is mounted, therefore, a roller
with a large outer diameter. However, rollers 118, 120 with a larger outer
diameter are to be placed further apart to prevent mutual contact. As a result,
the length of the variable component of the stretched transport web part
(p + q) decreases, at least with respect to the length of the transport

30 surface 108. This means that a substrate, placed on the transport surface 108



Rail 128b, which just like rail 128a is novable substantially vertically
between a first and a second position, nmakes no contact in its first
position with the winding roller 120, but with a contact point 406

nmechani c%({’%ﬂ;/qﬂgz%nnect ed to the brake bl ock 404. V\Vlen]t,%g{‘%%oé%%o%z{goi ts

first position presses the contact point 406 upward, ck 404
resting on the shaft of the winding roller 120 is lifted. In principle, as
aresult, the winding roller 120 can rdBate freely. Naturally, the rails
128a and 128b are to be controlled in nmutual 15 connection. Preferably,
the brake block 404 is lifted by.rail 8b en. the w ndi né:] roller 120 is
driven by Fah Pe¥Rgd oxpre pREHSE ShetaBEo diber rf?@hﬁgﬁ@r%aoaﬁ #Re shaft of

the wi ndin . y%ﬁg M ; : ) RERFATY
friction bg?&c%dﬁﬁ% ﬁ%ﬁ%\n ndi néﬁ%%lgzré Ogllgeoﬁtgégl%{:c %elgg%aighgﬁggg%rk%g4 during

driving of utileingainlgtwd 280urs eperevetst Hilta, 104h, dsitepresentad wnk'gf 61 peorly ndi ng

20 roller 120 when n ranspatr t needs to be replaged. Fig. 5
Shows. an | FUER G0 Bt S B4 Be AROtRoLcE T RoCHRroBIE 67 Bear v
el ements S10;lvaNbyikRl deRd@tHoRLEBak ARSRALIIEABARSIOBA41050) s 508 (at | east
the first and second franes thereof) are fastened. The three transport

t abl es 504schso@ticedg representedcontugn 7 dFegeshenwithithe unwinpdingiradlerddéh one of

25 the tables. is aut.omaty cal. oupl ed en ar e.yanoeuvred | t he
bosi t1 on otELEuHURTRNEST Y e NPLSE OB Rl e AR SRR &

posi tions guCitpbed fiand1105. ThdduteRdidhéfee ot the tdtans plmiedtaes, 1@t i ons
in, for instance, a screen print process can be associated. For instance,

in the statdmobe edletipt erdenpndenispbere agpall soter damebtisaasusdly be put on
t he trapsp xttfeﬁgﬁface of a 30 transport table. Then, in the station
occupied bﬁ etrans‘port table 508, this WD 20091151326PCT/ NL2009/ 050326 15
substrate can be Rdfatrag sheraopot Figh1] tie shaspentdde updetioby fuatilee 504,
it can be renoved fromthe transport surface.e%fgi renoval can take pl ace
by unwi ndi FRPWh dEyB smitat 26. hhendsipe unityl 485 s pr Qéi‘i"lf' af&P6rt table onto a

g; Sf Egr ge SRRNSY 950 iR0his PRI oldfhife mBford{dhSih {sedigneli®ot HARRRPLt Surface
toothed belt 132. To the toothed belt is connected a second engaging

15 element 124 which engages in an uncoupling manner a first engaging
element 122 provided on the second frame 116. The first engaging element 122
is designed as a projection which, via a sideways movement, can be received
between the two projections of the second engaging element 124. If desired, the
first and second-engaging element 122, 124 can be switched, or be replaced by

20  alternative engaging elements. When the first frame 102 is fized relative to the
solid world, for instance through placement on a fixed index table, driving the
toothed belt 132 enables movement of the second engaging element 124, and
hence the second frame 116 along the shide rail 112 with respect to the first
frame 102.

25 In Fig. 2 it more clearly visible than in Fig. 1 that the drive unit 126
1s provided with two rails 128a, 128b, movable in vertical direction. As a rail,
in principle, any elongated element can serve that can be provided along the
path of the second frame 116. Rails 128a and 128b have separate functions. As
already explained hereinabove, rails 128a can be brought into a first position

30 to make contact with the outer circumference of winding roller 120. If, in this



5 transport table can be inspected to see which action is desired: reuse
or replacenent of the transport surface. The nmechani sns thereto are

descri bed herei nabove. Al t hough in the foregoing, the present

i nventio dated on the basis of a few exenpl Jepts, it
shoul d bgw%00§%ﬂ§%at the invention is 10 not I|ﬂ1?2da%¥’ﬁﬂgge exenplary
enbodi nents. The skilled person can provide different nodifications and
changes to the discussed exenplary enbddi nents wi thout, thereto, departing
fromthe spirit and scope of the invention as laid down in the follow ng

clainms. Here, in particular, different dlrren of .t he
i nvent i on HESAE eﬁemdréwéléa}ﬁ %Ve@oﬁﬁj é‘%ﬁ/lflg %%Wﬂéwake
enbodi nent?ollm%goga@c h the g e?érﬁﬂ@ﬁgﬁn I%gi}aaésq &@éﬂifthét‘éi'&aceo@ transport

web; - an unw Rdi ng ro er f'or unw t he ransport web therefrom 5- a
first returail @2&emid rotate. Here, the transport web 106 1s wound on the winding

roller 120, while, owing to the stress in the transport medium, transport
5 web 106 is unwound from the unwinding roller 118, All this amounts to
replacement of the transport web part serving as transport surface 108.

Rail 128b, which just like rail 128a is movable substantially
vertically between a first and a second position, makes no contact in its first
posttion with the winding roller 120, but with a contact point 406 mechanically

10  connected to the brake block 404.When rail 128 in its first position presses the
contact point 406 upward, the brake block 404 resting on the shaft of the
winding roller 120 is hifted. In principle, as a result, the winding roller 120 can
rotate freely.

Naturally, the rails 128a and 128b are to be controlled in mutual

15  connection. Preferably, the brake block 404 is lifted by rail 128b when the
winding roller 120 1s driven by rail 128a, and the brake block 404 is lowered on
the shaft of the winding rolier 120 when no driving takes place. Thus,
unnecessary friction between the winding roller 120 and the brake block 404
during driving of the roller 120 is prevented, just like rotation of the winding

20 roller 120 when no transport web needs to be replaced.

~ Fig. 5 shows an index table 502, rotatable about an axis with the aid
of a drive element 510, on which table three transport tables 504, 506, 508 (at
‘least the first and second frames thereof) are :faétened. The three fransport
tables 504, 506, 508 share a common drive unit 126, with which each one of

25  the tables is automatically coupled when they are manoeuvred into the
position occupied by transport table 504 shown in Fig. 5. With the positions
occupied in Fig. 5 by the different transport tables, stations in, for instance, a
screen print process can be associtated. For instance, in the station occupied by
transport table 506, a substrate can be put on the transport surface of a

30 transport table. Then, in the station occupied by transport table 508, this



- a second return element; - a winding roller for wi nding thereon the
unwound transport web; - a first frame with which the first and the second
return el ement are connected; and 10- a second frame with which the o
unwindi_ngV 9%&%5 nd the winding roller are rotatabLy &9 &&Qmmmherein
t he unwi ndi ng ror er, the winding roller and the return el enents together
are designed for stretching the transport web such that between the first
and the second return elenent a surfacdbof the transport web is avail able
15 as transport surface, and wherein the second frame is novable with
respect to the first frame along a pat.h Eybstantiall arallel tao said

transport @ﬁ%ﬁﬁﬁ@?aﬂi@Iﬁnyﬁﬁﬁg%%PPP3%5Pé;86%%?@?W§WP .Xﬁﬂ¥ﬂ§oﬁﬁérein t he
unw ndi ng gg| t‘g&elga{iégﬁomevmraﬂgﬂﬂt CRHLES, m&&&a@lchawtm%e%g%f%yd of

brake neans. 2 transport table according to claim , further

conpri si nguawikdiug thastubdtoatenwithrie toheé o e dorvenftramepobatdblandtofor t h al ong

the path Wt.iitSC agreg%%%g%eggo% (%Qte sﬁc;\al}nt. erli&n(% afgéz this, the transport surface of the

5  transport table can be inspected to see which action 1s desired: reuse or
replacement of the transport surface. The mechanisms thereto are described
hereinabove.
Although in the foregoing, the present invention 1s-elucidated on the

basis of a few exemplary embodiments, it should be noted that the invention 1s

10 not limited to these exemplary embodiments. The skilled person can provide
different modifications and changes to the discussed exemplary embodiments
without, thereto, departing from the spirit and scope of the invention as laid
down in the following claims. Here, 1n particular, different exemplary

" embodiments of the invention described hereinabove can be combined to form

15  new embodiments.



4. A transport table according to claim3, wherein the second frame of the
transport table is provided wwth a first engagi ng el enent, and wherein the
drive unit is provided with a second engagi ng el enent which is designed
for uncoupl able coupling to the first engaging elenent. 5. A transport
tabl e according to any one of the preceding clains, wherein the unw nding
roller and the winding roller are conne d to the second frane such that
t he di stance between the transport surface and a point on the outer
circunference of the winding roller |ocated at a naxi rum 10 di stance from
the transport surface is always greater than the distance between the
transport surface and a point on the outer circunference of the unw nding
roller |located at a maxi mrum di stance fClmntshe transport surface. 6. A
transport table according to any one of clainms 1 - 4, wherein the 15

unwi nding roller and the winding roller are connected to the second frane
such that the distgance of i n : .outer circunference of the

wi ndi ng rolter |oc r}éﬁn%ﬁorgtﬁgif’f ?r%‘%Bla‘sz ince fromthe transport surface is
al ways smal | er than- § ey fipstaaed; of a point |ocated on the outer
circunference of the unwinding roller |ocated at a maxi num di stance from
the transport surfacen w@@vindingwrelieafoponwindbrethe Bongpog WeP at | east

claim 3, wherein the driye unit further conprises a first rail extending
al ong the path al ongﬂ\'ﬁr’ﬁe M'he second frane is nmovable, which first rail
is novabl e back and. f¢rth, iR 8 Hbheht;i on substantially perpendicular to
said geonetric plane between a first 25 position and a second position, ,
wherein the first raialseéohd Fgukrnreddmpoti tion does nmake rolling contact and

in the second position 18 does not maeke raollin ontact wih the :
unwi ndi ng rol l er or” &FEndIRFAdeT IO W@PEW%ﬁlqrﬁ@gég‘éWq ANSPERHNEEP g,

Atransport table acgerdi ag. i o Ath (A% ufd AL dha WhEESkRALARH | Ve

element are connected; and
10 - a second frame with which the unwinding roller and the winding
roller are rotatably connected,
wherein the unwinding roller, the winding roller and the return elements
together are deéigned for stretching the transport web such that between the
first and the second return element a surface of the transport web is available
15 as transport surface, and Whereiﬁ the second frame is movable with respect to

the first frame along a path substantially parallel to said transport surface.

2. A transport table according to claim 1, wherein the unwinding roller
and/or the winding roller are braked with the aid of brake means. -

20
3. A transport table according to claim 1 or 2, further comprising a

drive unit for moving the second frame back and forth along the path with

respect to the first frame.

25



. commpn drive u

5 unit further conprises a second rail extending along the path al ong

whi ch the second frane is novabl e, which second rail is novable back and
forth in a direction substantially perpendicular to said geonetric plane
between a first position and a second position, wherein the second rail in
the first position does make nechani cal contact and in the second position
does not nmake 10 mechanical contact with-a brake means associated with the
unwi nding roller or the wnding roller, so that the brake neans, with the
second rail in the first position, substantially has no braking action and

with the sgcond rajlirhAspdie t86RoEoRASE D @hid08Swhakdnahbisakémpfiraeid ofi on
the rotational novenent of the respective roller. 15 9. An apﬂarat us

conpri si ngtla tlaemporit tablde rapspoded walhl @ firaceegatiing elenenaiandswhopdpdha t he

at least two transport tab]es . have at,|east. one drive,unit in.co n, and
wher ei n t h@riveapt %Hmé’é@‘%&“?}? 2 78CO1Y} CRgASIAL eﬁ:eéﬁglf‘t W%cq} P essﬂ)%l?‘?rﬁrﬁ)gbl es

are connected, ;l%ﬁleaciogipqﬁ{ quﬁgleﬁg\éfg{ﬂ%élg%%; to the at 20 | east one

appar at us ording to.claim9, wherein said
platforgnis an index table rotatable about an axis, which index table is
designed for noving the first and second frames of .the at_|I eaft. t wo
transport babl es afdmanspartiiplle asoytngtaEnyae epereliRe £14ms i on i s

provi ded with the at |easi. one,co rive: uni i [ i for
cooper at i ot Wt thesuRy FPPa lelégﬂgﬁggé#lﬁ%hlggﬁ%%%ﬁ&@ a glst%%%oeuvr ed
into the staln@frRe iRh (NGeXht @tBnce betwednl théfraappartaiutfacecaat dipdgnt o
at least claim4, 7 or 8, further 30 conprising a control unjit which is
desi gned fon themutet éiregmidrenposf thowindingtrolley locased abadnaxing®@ second

engagi n I n he fir rail h nd rail . ,
9ad 1(5J ediesccrgn}:e’ £rtome the tr%tnspgrt suq‘ zgcet 1sea1\szv%§r(s) ggeat%r than the distance

between the transport surface and a point on the outer circumference of the

unwinding roller located at a maximum distance from the transport surface.

6. A transport table according to ahy one of claims 1 — 4, wherein the
15 unwinding roller and the winding roller are connected to thé second frame
such that the distance of a point on the outer circumference of the winding
roller located at a maximum distance from the transport surface is always
smaller than the distanée of a point located on the outer circumference of the
unwinding roller located at a maximum distance from the transport surface.
20
7. A transport table according to at least claim 3, wherein the drive
unit further comprises a first rail extending along the path along which the
second frame is movable, which first rail is movable back and forth in a
direction substantially perpendicular to said geometric plane between a first
25 position and a second po‘sition, wherein the first rail in the first positiﬁn does

make rolling contact and in the second position



12. An apparatus according to claim 11, further conprising a sensor
connected to the control unit for inspecting a surface of the transport
web. 5 13. A screen print apparatus conprising a transport table or
apparatus according to any one of the preceding claims. 14. A method
conprising: 10providing a transport table or apparatus according to any
one of the preceding clains; - placing ggubstrate onto the transport
surface; - performng an operatlon on the substrate;

di scharging the substrate by noving the second frame relative to 15the

Jfirst framyoal goon{ne 1%?]512% c@r‘iﬂcf SRUREAN Anivied ipaR RO Ll thERiadehg roller

periodical 'y or upon incidental 1ndication to that effect, through direct
engagenent wifent the segpind drampes rraysdport web wound on the winding roller or
unwi nding roller, while the second franme is noved al ong the path. 20

8. A transport table according to at least claim 3, wherein the drive
5  unit further comprises a second rail extending along the path along which the
second frame is movable, which second rail is movable back and forth in a
direction substantially perpendicular to said geometric plane between a first
position and a second position, wherein the second rail in the first position -
" does make mechanical contact and in the second position does not make l

10  mechanical contact with a brake means associated with the unwinding roller
or the winding roller, so that the brake means, with the second rail in the first
position, substantialiy has no braking action and with the second rail in the
second position does have a braking action on the rotational movement of the
respective roller.

15
9. An apparatus comprising at least two transport tables according to

claim 4, wherein the at least two transport tables have at least one drive unit
- in common, and wherein the first and second frames of the at least two
transport tables are connected with a platform movable with respect to the at

20 least one common drive unit.

10. An apparatus according to claim 9, wherein said platform is an
index table rotatable about an axis, which index table is designed for moving
the first and second frames of the at least two transport tables along a number
95  of stations, and wherein a station is provided with the at least one common
drive unit which is designed for cooperation with a second frame of one of the

transport tables manoeuvred into the station by the index table.

11. An apparatus according to at least claim 4, 7 or 8, further

30  comprising a control unit which is designed for controlling the position of at



15. A method according to claim 14, further conprising lifting a brake
nmeans associated with the winding roller or unwi nding roller driven by the
first rail,- by maki ng mechani cal contact between the second rail and the
?rake nears while the respective roller is rotationally driven by the

irst rail. 25 '

19
least one of the second engaging element, the first rail and the second rail.

12. An apparatus according to claim 11, further comprising a sensor

connected to the control unit for inspecting a surface of the transport web.

13. A screen print apparatus comprising a transport table or apparatus V

according to any one of the preceding claims.

14. A method comprising:
10 - providing a transport table or apparatus according to any one of
the preceding claims;
placing a substrate onto the transport surface;
performing an operation on the substrate;
discharging the substr’af;e by moving the second frame relative to
15 .the first frame along the path; and
replacing the traﬁsport surface periodically or upon incidental
indication to that effect, through direct engagement of the rail on the
transport web wound on the winding roller or unwinding roller,
while the second frame is moved along the path.
20
15. A method according to claim 14, further comprising lifting a brake
means associated with the winding roller or unwinding roller driven by the
first rail, by making mechanical contact between the second rail and the brake
means while the respective roller is rotationally driven by the first rail.

25



