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The present invention relates to an offset printing apparatus used for -
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The present invention relates to an offset printing apparatus used for performing
fine printing on a printing target with a high printing accuracy, such as in the case where
an electrode patfem is formed on a substrate by printing.

Priority is claimed on Japanese Patent Application No. 2009-136245, filed on

June 5, 2009, the contents of which are incorporated herein by reference.

BACKGROUND ART
[0002]

As one of the printing techniques, there is known an offset printing technique.

In this type of technique, offset printing using an intaglio plate 1s known as a technique in
which ink is transferred (received) from an inked intaglio plate to a rolling blanket roller
and then the ink is retransferred (printed) from the blanket roller to the printing target, to
thereby make it possible to print a-printing pattern from the intaglio plate dnto the surface
of the printing target with good reproducibility.

In recent years, as a technique of forming an electrode pattern (a conductive
pattern) such as for liquid crystal displays on a required substrate, there are proposed
printing techniques of using a conductive paste as a printing ink instead of fine machining
of a metal vapor-deposited film by etching or the like, for example, techniques of printing
and forming an electrode pattern of a substrate by use of an intaglio offset printing
technique (for example, refer to Patent Document 1 and Patent Document 2).

[0003] |
.In the case of offset-pfinting a fine printing pattern such as an electrode pattern

onto a flat printing target, high printing accuracy is required. Therefore, as an offset



['0002] As one of the printing techniques, there is known an offset printing
technique. In this type of technique, offset printing using an intaglio
plate is known as a technique in whickink is transferred (received) from
an inked intaglio plate to a rolling blanket roller and then the ink is
retransferred (printed) fromthe blanket roller to the printing target, to
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plate onto the surface of the printing target wth good reproducibility.
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be performed onto the glass substrate (for example, refer to Patent Document 3).
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Cl TATI ON LI ST [0004] Patent Document 1: Japanese Patent No. 2797567 Patent
Docunent 2: Japanese Patent No. 3904433 Patent Docunent 3: Japanese Patent
No. 3112581 3 [0005] However, 3 n the techni que shown in Patent
Docunent 3, only either one of the surface plate for a plate and the
surface plate for a substrate is provided with a drive mechani smfor
di spl aci[ogns]jts corresponding surface plate. Therefore, even if it is
possible to correct a relative positional displacenent between the printing
pl at e and t he Hgivaser, guths technguaishdwhingPatemt dcament 3,toniyseithef bacof thet o bri ng
the plate and a printing target such as the glass substrate into contact
wi t h t heutfaceritate foral plate and thansusiace plate oo AdRlpstigre. is provided Wiktaa diigs i n t he
case of form.ng an el ectrode pattern such as for_a liquid crystal display
by of f séecharismifpidisplaging s epracspprsiiee SHéRcs Pt 1 BrereRimpYed i #dpr oxi mat el y
10 gmis required. To performprint.i wi th such @: h._accuracy,,.it is
consi dePSEHAL Carsst Eatar s Braielgi Bt ey b BRoRRE P B e i ng
target 'gPass SUREAe witHhigh accuracy, it is difficult to bring the plate and a printing target

such as the glass substrate into contact with the blanket roller in an optimum condition.

That is, in the case of forming an electrode pattern such as for a liquid crystal
display by offset printing, a fine electrode width of, for example, épproximately 10 um is
required. To perform printing with such high accuracy, it is considered that the tolerance
of an attachment position of a printing target is several pm.

On the other hand, in the case of a printing operation with a printing target being
sequentially replaced with new ones, it is difficult to keep the tolerances of the attachment
positions within a range of several um for all the printing targets.

[0006]

In addition, plates gradually wear out (are consumed) as a result of their use in
printing. This leads to a requirement that the plates be replaced every required number
of times of printing or every required period of printing time. Furthermore, there are
cases where it is necessary for plates to be replaced when overprinting is performed.

When such plate replacement is performed, it is difficult to keep the positional
displacement between the attachment position of a plate after the replacement- and the
attachment position of a plate before the replacement within a range of several um every
time.

Therefore, when printing operation is performed with printing targets being
sequentially replaced with new ones, there is a possibility of an occurrence of a positional
displacement of an attachment bosition for every printing target. In addition, there is also
a possibility of an occurrence of a positional displacement of the attachment position of a

plate for every replacement of plates.

[0007]



Cn the other hand, in the case of a printing operation with a printing
target being sequentially replaced with new ones, it is difficult to keep

t he tol erances of the attachnment posit4ons within a range of several pmfor
all the printing targets. [0006] In addition, plates gradually wear
out (are consuned) as a result of their use in printing. This leads to a
requirenent t hwdveg ! REBSqQRSHHRRAIIAPAR-NEDBEMER BUS h RELRYTP R whfchithees of
printing or every required period of printing time. Furthernore, there are
cases whesiiohbof EShdtene 9§ aplatd a1d Pilasseubbieatd s thlepl Reedferdied apd efepri nting is
perfornmed. Wien such plate replacenent is perfornmed, it is difficult to
keep t hepopitiontof theadthetiapliscereetet sbeas teemmtdahithe miftrandene Thepbdsitifte of a pl ate
after the replacenent and the attachnent position of a plate before the

r epl acerféiachmgnt ppsitian phthgdlase aserederanceen tg%lraw fubpigate as a printingyarget Br e, when

printin eration is performed with printing targets i equentially
repl acednRMEA aiay LR dighen 9rghogopaldeiths qqn?e\y opRT &HC 8? HsrHatkebraes »
positio ..spl.ac nt. n.attac nt sition,.for _every printing
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repl acenent of plates. [0007] 4 However, the technique shown in

Pat ent [RsponeIN indlihéd Mak@ghni que i n which the position of either one of a
plate and a glass substrate is taken as a reference and the position of the
ot her one is darthemtwed @by ase dfchermirfdeetphae ferfagrlanand thelvarfaéoplete fofa t he
attachment position of the plate as a reference or the glass substrate as a
pri nt i ngubsirairets previdedwith adrizoamechandsms h€onsequentiyoRatenttlesyoeat 3 has nhe

center qof an axl.e of the blanket roller, there arises a problemin that

bot h of f¢feldnaking Beritionsbeqyrestienssefihoth theglafs and Hiejalass sbsiakeg 8 2ar e br ought
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pl ate fqr. I d the surface plate for a substrate is provided with a
drive n3%ﬁ§H gﬁéﬁ hsequently, Patent Docunent 3 has no idea of naking
posi tiongpogiorrections of both the plate and the glass substrates as a
printing target while either one is in contact with the blanket roller, to
t her eby i npr ovigheppitord the prexemiunatiyion h@98Bbbject to provide an offset printing

apparatus capable of: positioning both of a plate held on a plate table and a printing target
held on a printing target table with high accuracy, and also bringing the plate held on the
plate table and the printing target held on the printing target table into contact with a
blanket roller in a state of squarely facing the blanket roller, to thereby improve the
reproducibility of a printing position; and improving printing accuracy further by making
positional corrections of the plate and the printing target while either one is in contact with

the blanket roller.

DISCLOSURE OF INVENTION
[0009]
To solve the above problems, a first offset printing épparatus according to the
present invention includes a plate table and a printing target table separately or integrally
travelihg on a guide rail provided on a mount, and brings from above a blanket roller into

contact with a plate held on the plate table and a printing target held on the printing target



Therefore, the present invention has an object to provide an of fset
printing apparatus capable of: positioning both of a plate held on a plate
table and a printing target held on afrinting target table with high
accuracy, and also bringing the plate held on the plate table and the
printing target held on the printing target table into contact with a

bl anket t£19é {1£4 sdqietia? hﬁthﬁeroico 1REBY BéYornf& idfsfePorh tBOKIGTe tb P Blhnket © ther eby
i mprove the reproducibility of a printing position; and inproving printing
accur acyoligtahb @rretpyhsran fiongthp drkeomibr @ah¢ pahtiparget. thetetabée, ded t he
printing target while either one is in contact with the bl anket roller.

DI SCLOS|pRiEe (Shhel NVEMT 21(@MnjedO61@ge provided ofia tep lpuriontud tixbplate tpblethepsntigg fi r st
of fset printing apparatus according to the present invention includes a

pl at e t 4Bt i3 heldpnpn;alighmgntstaggaroidésd en s éqrepaatien 9f e printingtaagdt jable;avel i ng
on a QU|d§ rail rOV|q§$ on a nount, and brings frontabove a bl anket roller
into corf é‘tef%ﬂeﬁe%i’e %Pigxidgd éhreﬂH’ée‘bloét“éOftSé)@l the moyntangligamentarear get

per  or midt SRR BRISE R s el e R oBle R e PP o1 o1
fromt h%lball thE ﬁl‘lhf?ﬁg fafbet AR tgkt él?}@mﬁe@ﬁ 0Gke off H{ew?ﬁﬂ? thﬁgetttm eplate is

hel d on t stag ‘provi top ort|o e-plate table;
the pri rﬂt)@m] target is held on an alignnent stage provided on a top portion
of the printing target table; and there are.respectively provided at

requi red | ocaln drsbove §thetnelingteaiofahe ghignnént areas thae nédy tgrprogdédist | at e
hel d on the alignnment stage on the plate table and an alignnent area for

al i gni ngequmdmcmtit)n ng theamgmtt atn@hdmmalﬁgmmt pxga fiereligaingghe platet liedd pm thet | ng
target table. [0010 t he above structure, instead of the

al i gnnedligapeyistage wertbﬂ Pale tﬁlée ﬁ%@hl&ﬂéﬂg the pamtlea targetdeldpmite shewnenthe mount
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stage Oghgﬁu% sens%or 28k &e% gg%thegntf%tg’ h tp’n gfl%t'}ng%n ag? lah%'ﬂ”;?late € gnd ncl udes _

a comon nnment Ssensor I ng al'1 ghnent
stage ofpd iﬁtmrg,%&et 1294 6n E{Edahglﬁeﬁtr dtdPe E hiffthg ﬂ‘:’%e‘i‘ tiflME.t he alignment
stage on t I nting target e. 011 I'h the above structures,
it may GOIQFPSSI ble to align the plate and the printing target even if the
bl anket roller is in contact with the plate or the printing target held
respecti vely dmthchaboad stepromered, itghaygbe possibietopligh ehd plbieeand theprifting talgegnnent
stage on the printing target table.
even if the blanket roller is in contact with the plate or the printing target held respectively
on the alignment stage on the plate table or on the alignment stage on the printing target
table.
[0012]
According to the offset printing apparatus of the present invention, excellent
advantages as follows are exerted. _
(1) With an initial alignment of the plate being performed by the alignment stage
on the plate table, it is possible to hold the plate at a predetermined position of the plate
table without being influenced by an error in attachment position of the plate to the plate
table. Similarly, with an initial alignment of the printing target being performed by the
alignment stage on the printing target table, it is possible to hold the printing target at a

predetermined position of the printing target table without being influenced by an error in

attachment position of the printing target to the printing target table. Therefore, the



[0012] - According to the offset printing apparatus of the present

i nvention, excellent advantages as follows are exerted. . (1) Wth an
initial alignment of the plate being ferformed by the alignnent stage on
the plate table, it is possible to hold the plate at a predeterm ned
position of the plate table w thout being influenced by an error in

at t achnmeglhtivOsdsitioarbetiechiBe platield 6n tHeeplire adte hikPihe prisatifig tadgdt heldwnt h an
initial alignment of the printing target being perforned by the alignment
st age otthd frintingitarigetnigble avhge thdyagsethrongh wden tieithdriket wllboildng the spmient i ng
target at a predetermned position of the printing target table w thout
bei ng i ghidganit eah bpymade the same everstinee hrhéence pbisi posebledd ptinethpprintingig t ar get
to the printing target table. Therefore, the 6 relative p03|t|on bet ween
the pl aPatigiaiofthsrplathenior the eripting @rashwithhichly ieaeuraig posifigeal rerapducRilithe

Phe same gui QD asind ivdawith ogsrﬁéf?’rﬁ&wgt%ﬁnhﬁe%%éa& ity PEE oS bl e
L0 printy i BARL 09 RAAEAR ) AnPbAEn Rk BBl Rggher ol with
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ccur ion reproduci qdently, it is

'pos s. bl enatquig%fnn%gbpa 51513 Bﬂgmlfg ﬁ&ttelnmsﬁ&pjs%%chbhé batreRih oﬁt'BQherSI'lﬂiﬁdgng
position and in reproducibility, of the printing pattern onto printing

t ar get s tarpetg Blithigeladynddd@itR high reprodugibility.i MurdefhereNeveudn ticashwhtrect r ode
pattern onto the printing targets with-accuracy and with high

r epr odueifhbiel grinying paitdrh suchoasen edactrode pattdre icaeepnivited enta afprimgingtarpeti ng
pattern such as an el ectrode pattern is overprlnted onto a printing target
whi | e pidiksslaipsarp bring rerdpredciés passiblestosypriess displecempppploawriapRipeacenent of
overlapﬁgﬁ% [ 0013] (3) Wth a structure where there is provided at
a requi location on the nDunt a common alignnment area for aligning the

plate held on é‘%)r\ﬁltﬁ &8 sg'ucge gl?eré) gtﬁrhed&i attaere:El}"itltr)el(fa locarlldolnf]bél 'n{g}glpi e? :bl e,

printing targ gnnen

ahd wherg or
detectlngn%¢g§éagm%ggﬁﬂ%hﬁ%%ﬁgkﬂghﬁﬁﬁﬁﬁgﬁﬁgg?gggﬁ ?ﬁ%ﬂ%ﬁ?ﬁgﬁfla e and the
printi n@aﬁl@ﬁxﬂ?ﬁhéﬁﬂig‘%@ BrihtiSy fakddRBRIYN thE aBghRdht saBe BA ki priviingasget tabl e,

it is possible to exclude an error due to an individual difference anbng

t he al i g4u1®hd Seiegoths afgavénd aetadnclatiésgneomimon bBgemart seiser for detebeng theasons,
and to make the sane relative arrangenment between the plate held on the

pl ate t phitehelddntthealgniment siged en getpldte tabload the ppniing fangst heldgatthe abl e every
tinme. Therefore, it is possible to Perforn1nnre hi ghly accurate printing.
[0014] alignment stagy onthapranting taeetiablenidy BOssIblg o g¥gRIdE BR £TPHAYA°GR the plate

and the Eﬁ ti.ng.target eve L t he bl anket er |.s in contact, with the
ot o oindiBu b Rhe e plistmen SERRH krer s in ali i GRS Af dug ge o

the Pl ol 2blisnOlnd Bonald AOTRAL SARSANLNERENUD M baCARla bfibe, 11 1o

pOSSIb|e o corre OSI i'ng arget so as

to bringLbe bR High Bﬂnﬁ@% fg;et g&a%a fh Igr?dng' @ tﬁgﬁté\'@llty fheh tigefdfanket

roller 'n a state aci ng t e blranket roll w t hout prodUC|ng a
| at er al lms§gg§g@ﬁmggrfor&v,garet1{1gugfacédwte?ﬂﬂﬁﬁg of straightness of the guide
rail and the degree of orthogonality o he gU|de rail with respect

[0014]

(4) With a structure where it is possible to align the plate and the printing target
even if the blanket roller is in contact with the plate or the printing target held respectively
on the alignment stage on the plate table or the alignment stage on the printing target table,
it is possible to correct the position of the plate or the printing target so as to bring the
plate and the printing target into contact with the blanket roller in a state of squarely facing
the blanket roller without producing a lateral displacement, even though'the degree of

straightness of the guide rail and the degree of orthogonality of the guide rail with respect .



7 to the center of axle of the blanket roller are decreased directly bel ow
the bl anket roller. In addition, in the case where the peripheral speed of
the bl anket roller is changed even if the blanket roller is rotated at a
const ant speed because the blanket roller is off-centered, it is possible
to correct the novenent speeds of the plate and the substrate in

synchr oy @k eyntéd dftaxid6f thb BlagRetirblidrhee Bedrea3be datctBieesly tHeldiKet roller.  (5)
Furthernore, when a transfer or a retransfer is performed by pressing the

bl anket Irr additéon, m thie caser whierk tiecpetipherat spepd @f shertdardgaratist istchengeidatven ifel d on
the plate table or the printing target held on the printing target table,
and evetheitlarnkehioblar is rpasidtat ersanstant speeschasavse theblonkai ueltad is effcprtersdatte or
the printing target due to an influence of the contact pressure acting from
the bl afKROSSIPISItp Eprrest thyy meverpen speeds of thej platg gad the wbstinte By syaehropigy

posi tional displacenent. .BRI EF CRI PTI ON OF THE DRAW NGS [ 0016]
FIG 1 i-é”‘%tg%%%ﬁ‘ﬁ? f’b”t%gipﬂ’é&ﬁrgvﬁpg?%w ng one enbodi ment of an offset printing

appar atrbﬁ)lgj the present invention. "FIG 2 is a schematic
per spectivé’'view show ng a portion of an alignment area for a plate of the

of fset printipg raRR&mArbSwIn Sirfasfet or a retransfer is performed by pressing the
blanket roller with a required contact pressure against the plate held on the plate table or
. the printing target held on the prihting target table, and even if a minute positional
displacement is produced in the plate or the printing target due to an influence of the
contact pressure acting from the blanket roller or other reasons, it is possible to correct the

positional displacément.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

FIG. 1 is a schematic side view showing one embodiment of an offset printing
apparatus of the present invention.

FIG. 2 is a schematic perspective view showing a portion of an alignment area for
a plate of the offset printing apparatus of FIG. 1.

| FIG. 3 is a schematic perspective view showing a portion of an alignment area for
a substrate of the offset printing apparatus of FIG. 1.

FIG. 4 is a schematic side view showing another embodiment of an offset printing

apparatus of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION
[0017]
Hereunder is a description of embodiments for carrying out the present invention
with reference to the drawings.

FIG. 1 to FIG. 4 show one embodiment of an offset printing apparatus of the



FIG 3 is a schematic perspective view show ng a portion of an alignnment
area for a substrate of the offset printing apparatus of FIG 1.

FIG 4 is a schematic side view show anot her enbodi nent of an of f set
printing apparatus of the present invention. BEST MODE FOR CARRYI NG OQUT THE
I NVENTI ON [ 0017] Hereunder is a description of enbodi ments for

car ryi ngreserit inveatipneshihhs & strantrieas folldews:r ef erence to the drawings. FIG 1
to FIG 4 show one enbodi nent of an offset printing apparatus of the 8
present i nvenPinarop isidetpig harigentgloneind latheroare pygvided guide ragfs) 3, foop si de of a
horizontal nount 1, there are prqvided gujde rail(s) 2, for exagple a pair
of gui d&X3MBple & pair ‘%ﬂPé‘ﬁd?lhbz:ieﬁPeBa@gdP P@%H}reﬂw&(ﬂ@ >§<a>é}§< dieetiondct VB on the

0u1 10 83 1 2 PR TS 2o RS el e R O
S et Ll s ol ok LGB0kl e EOS b B3 £ on
set of gidbdeFta§KSIrPaddition, the tables 3, 4 are slidably attached to each of the guide rails

2 via a set of guide blocks 5. '

[0018]

The tables 3, 4 each include a drive apparatus (not shown in the figures) such as a
linear motor, and hence are capable of independently reciprocating (traveling) along the
guide rails 2. Furthermore, with a linear scale (not shown in the figures) provided at a
required location on the mount 1 along the guide rails 2, it is possible to detect the
positions of the plate table 3 and the substrate table 4 along the longitudinal direction of
the guide rails 2, thaf is, their absolute positions (coordinates) relativé to a required point
in the X axis direction.

[0019]

Furthermore, on the top portion of the plate table 3, there is provided an
alignment stage 6 capable of horizontally moving in the longitudinal direction of the guide
rails 2 (in the X axis direction) and in the direction orthogonal to the longitudinal direction
of the guide rails 2 (in the Y axis direction), and capable of rotating through the yaw angle
(0) with respect to the longitudinal direction of the guide rails 2. It is possible to mount
and hold a plate 7 on the topside of the alignment stage 6.

On the top portion of the substrate table 4, there is provided an alignment stége 8
capable of horizontally moving in the X axis direction and the Y axis diréction, and
capable of rotating through the yaw angle (6), similarly to the alignment stage 6 on the

| plate table 3. It is possible to mount and hold a substrate 9 as a printing target on the top
side of the alignment stage 8. |
[0020]

On a part on the mount 1 corresponding to the middle portions in the longitudinal



[0018] The tables 3, 4 each include a drive apparatus (not shown in
the figures) such as a |linear notor, and hence are capabl e of independently
reci procating (traveling) along the gfide rails 2. Furthernore, with a
linear scale (not shown in the figures) provided at a required |ocation on
the mount 1 along the guide rails 2, it is possible to detect the positions
of the pgiraétiontcithegddandshs spusiionat Rqhiadd distdnad aboge tHegzulidengils 2idheral
direction of the guide rails 2, that is, their absolute positions

(coor di mapresided eltmbsfoemechaaismepprtioe d0poilh¢ tramsfermeeckamisingpodiiorett i on. [ 0019]
Furthernore, on the top portion of the plate table 3, there is provided an
al i gnrremdlﬁeagéblén@pé&fél efranged; along: afirsctien wrthegqnal torfbe langirdindi nal
direction of the guide rails 2 (in,the X axis directjion). and in e

directi 6569}&%@%@13? gl ﬁéahoaaéhetrﬁjarﬁ Iregfigrdc? {W%#OW%@gaﬁﬁua@rﬁgi Is 2 (in
the Y axis direction d,capabl f.o.rotati.ng thr the. ngl.e (0)

w th rolpdeeieg SRt iRk oRb RGPt i S or B, AR, §

possi bl hold a plate 7 on the topside of the alignnent stage
6. %thﬁﬁgﬁgﬁFggﬂportion of the substrate table 4, there is provided an
al i gnmepgogyage 8 capable of horizontally noving in the X axis direction
and the Y axis direction, and capable of rotating through the yaw angl e
(0), simlarl ¥uitheriroee, at & goyuirad lebigeob thermoure 1pnaviech gielpdat8table 3 iss

possi ble to nount and hold a substrate 9 as a printing target on the top

si de of capebladf tpvebing, fet agepl, af @padiion @ ragjuired distmco¢losdigo gcﬁt gedyigi |s 2, at
a position a required distance above the 8¥ide rails 2, there iélgrovided a

t r ansf ethahongayiieghdgestiang thoguitneails 2hat B TRpeREMCSHANER PPUAD 16 PAEI udes:
o ok S L, P08, ST OB ATRRIRT R oy
R L C s
[0021] of traveling, for example, at a position closer to the first ends in the longitudinal direction
of the guide rails 2 than the inking apparatus 14, there is provided an alignment area 15 for
aligning the plate 7 held on the alignment stage 6 on the plate table 3.
| Furthermore, at a required position on the mount 1 on which the substrate table 4
is capable of traveling, for example, at a position a required distance closer to second ends
of the guide rails 2 than the transfer mechanism portion 10, there is provided an alignment
area 16 for aligning the substrate 9 held on the alignment stage 8 on the substrate table 4.
Thus, these members substantially constitute the offset printing appafatus of the present
" invention. |
[0022]
To be more specific, as shown in FIG. 1 and FIG. 2, the alignment area 15 for a
plate has a support mount 17 under which the plate table 3 traveling along the guide rails 2 -
can pass through. Furthermore, the support mount 17 has precision cameras 18 as
alignment sensors provided downwardly at two locations corresponding to a pair of
diagonally opposing corners of the plate 7 held on the alignment stage 6 on the plate table

3 or at four locations corresponding to the four corner locations of the plate 7. FIG. 2

shows a structure in which the precision cameras 18 are provided at four locations



Furthernore, at a required |location on the nmount 1 on which the plate table
3 is capable of traveling, for exanple, at a position a required distance
closer to first ends in the Iongitudiﬂ%l direction of the guide rails 2
than the transfer mechani smportion 10, there is provided an inking
apparatus 14 for inking the plate 7 held on the plate table 3. In addition,
at anot bettrespending edthk dmatcooreroef théiplanmiint 1 on which the plate table 3 is
capable of traveling, for exanple, at a position closer to the first ends
in the [@RGltudinal direction of the guide rails 2 than the inking

apparatus 14, there is provided an alignment, area 15 for aligni the plate
7 hel d on t heThg pligrmsnt a@@dég‘o%a 8&’575% %éi‘Ell%rL}b‘ioéﬁ%?hgnmema nggﬁrear nor e,

capabl o Pt erubier! gy g7 b IREN tneiso B 8P DR BB b IR RIE o7 oser
to Sec?&%ﬁgglﬁ &g{gugﬁ%s OHOE i BRI, § afid T@@.@.t f%rfh%ﬁﬁ%?ﬂthﬁ g@@&g&s}?&mw ion 10,

there i S pr i al i gnment area for rate 9 held on

the ali gaigatisdhadfieds I8a hiISli SinRst §kSrstppdieddowitvirdlyldh 96 I0ERIRIRS S '

substantially constitute the of fset printing apparatus of the present

i nvent i @BrredpoRAdRE to a pair of JgpdRgrDIRrsSERht bilsirar Isdidvn theralighGedt sapd FI G 2,
the alignnment area 15 for a plate has a support ‘nmount 17 under which the

pl at e t ShinghSsubstateltabig4 ak enfput losatipnsderesponding te dre fouseornérriotagiins of
Furthernore, the support nount 17 has precision_caneras 18 as alignhment
sensor s thsr apptEse9do rsBpy's astrucipre) ip vatchoths peesisies erspaahfaase Broyied of

di agonal | y opposi ng corner,s of the plate 7 _.held on the alignnent stage 6 on
t he pIaPE%PéEP@m§B “ﬁﬂxPSW@tngangﬁ§n@8Pfg§égﬂ8?ng to the four corner
IocatioT@gﬂi the plate 7. FIG 2 shows a structure in which the precision
camer as re provided at four locations 10 corresponding to the four

corners of the,p %57’ gflé Q@R hecessity of geMforRidBHRMbrif iR tht® s prntppbst rat e

has, simlarly tot Ignnent ar€a 15 for a plate, a support nmount 17a

under Wapgshafuler Ghedseatibvémidhendudds avht: Rblahaniag bhe 19Uitd@okiEibhsn2 can
pass through, as shown in FIG 1 and FIG 3. Furthernore, the support nount

17a has tipr mousi losonespeilag th8he fist ed gprtiendt inghabogsudind \dirdettordathevar dl y at
two | ocations corresponding to a pair of opposing corners of the substrate
9 hel d enidetrailsd.iagshasim insklagé. 8Woth tbhelasmgﬁrvaqiér}g ash §9.4t rpostidiederr
LECORLTE T RN RS OR L ET W Y T
Four | O(i(%glg i r\lzvsait?nogrtilgr%f) é)nrgidaillglcgtotr(e)plgpeeth]; %Parte 7RERTn e Lligtnrr]r?enE) Ist%tgee 6 Z)h tlLe0024]

plate table 3. The offset i)rinting apparatus of the present invention further includes a

substrate installation area 20 at a position on the fnount 1 corresponding to the second end

portions in the longitudinal direction of the guide rails 2. The substrate installation area

20 is an area for attaching a new substrate 9 to the alignmént stage 8 on the substrate table

4 and removing a substrate 9 after printing operation in a state with the substrate table 4

being moved to and kept waiting at the second end portions in the longitudinal direction of

the guide rails 2.

[0025]

When the offset printing apparatus of the present invention with the above
structure is used, the following operation is carried out.

When a new plate 7 is held on the alignment stage 6 on the plate table 3 for

starting a printing job, and when a new plate 7 is held on the alignment stage 6 for



Furthernore, due to the necessity of performng offset printing, the offset
printing apparatus of the present invention includes a plate table waiting
area 19 at a position on the nount 1 &brresponding to the first end
portions in the longitudinal direction of the guide rails 2, as shown in
FIG 1. Wth the plate table waiting area 19, it is possible to nove the

pl ate t adplgethenowitha pldte 31 the plise @blet3his tawtlded to thiclatigiment ardrel 3 along thedi nal
direction and keep it waiting there, and also to replace the plate 7 held
on the ghidgmans argtiageentstapped hiea pledeterminbd aligimért posifibs Gtot phavm imihe
apparatus of the present invention further includes a substrate

i nst al | digless) drtbyalxgnmant aregdsi tion on the nount 1 corresponding to the
second E@&6Eorti ons in the longitudinal direction of the guide rails 2. The
substra ’mstal lation area 20 is an. area for attaching a new substrate 9

to the alignnent.stage 8 on th t table 4 g i substrate
9 after pri nﬁrhgnso%%?’ﬁolnghngi %mgers%;dg?[esrh\%&%ﬁﬁ ?ﬁeﬁ%ﬁz? ?Oé}’tl cgera?a\zgltt)}f%@ bei ng
noved t g bl - rd1d ' ; biudi nal
i ot QiRBFaSHlroliEicbRr (e RARRF SRR BRET RS e BBk T 0

appar at sgeb onfike plaREbIE 3i Ay SHdk MO thé totrépendih@prchidnUaiiees 18S Baeel t he
follow ng operation is carried out. Wien a new plate 7 is held on

t he al i ganEnimage dgferrbation, thealighmbwt stefel eisIndved hstiasrtalhygwithiorthelXr¥ig j ob, and
when a new plate 7 is held on the alignnment stage 6 for 11 replacenent
with a plaseend alsp hetaporally memsd shrouglstheryawedngte (o sa thet ticipgeifiemal ar ea 15

along the guide rails 2 and is then stopped at predet er m ned al i gnnent
posi t i oRrTaRgAmenk alihepRIting MRarkers @ %eiﬂiat? éhaéﬁ%ﬁﬁ"ﬁé Owétﬁﬂ]fw [ 0026]

o di agBraier B e By etk Doy it PERERRIPRRL bage 7 el o
on the ?J:éallﬂgg% ectil 9P aR9cHHIG:t %c‘:&}a%g;ogzﬂe(e;%ﬁteaf Wit Flé%ée%@‘ﬁc% helaiBnment

correspon ecCl sI on caner as the i mag ormati on, the

al i gnment, o8 6AA8hEplak: RSN al BlitiA AN LM i¥herRiret 36 astomBk A répthved! SO
rotati onalgl y rmvegl through the yaw angle {(0) so that the positional

ar r angenpahgedhent BEHR QlA1E 71Q tHEplke tblof alviigsfilkad.e As fdrdlie dlagnkeacsf thbot
mat ches a predeterm ned arrangenent, to thereby nmake a positional

cor r ect iptate 3f the kengplatee7 hay As abgnedsegularly forespyotquiredofunttiee ofitimas bfrent
accuracy of the plate 7 with respect to the alignnment stage 6 on the plate
t abl e 3 priafing At ¢veay requiredh rnath af $impased forrindi®gas to make the rel ative
arrangenent_of the plate 7 to the plate table 3 always fixed. As for the
al i gnmsrf@o%] the plate 7, the sane plate 7 may be aligned regularly for

every T eaul r e B Blad WIES o ShRLLAHLDS 0% pANEIY F GO o BOOTD O time
" alignment stage 8 on the substrate table 4, the the substrate table 4 is transported to the
alignment area 16 along the guide rails 2 and is then stopped at a predetermined alignment
position (not shown in the ﬁgﬁres) in the alignment area 16.
[0028]
In this state, pointing markers (not shown in the figures) provided at the two
diagonally opposing comners or four corner portions of the substrate 9 held on the
alignment stage 8 on the substrate table 4 are shot with the corresponding precision
cameras 18a. Based on the image information, the alignment stage 8 is moved
| horizontally within the X-Y plane and also rotationally moved through the yaw angle (0)

so that the positional arrangement of the pointing markers of the substrate 9 that has been

shot matches a predetermined arrangement, to thereby make a positional correction of the



On the other hand, when a new substrate 9 as a printing target is held on
the alignnment stage 8 on the substrate table 4, the the substrate table 4
is transported to the alignment area 1% along the guide rails 2 and is then
stopped at a predeterm ned alignnent position (not shown in the figures) in
the alignment area 16. [0028] In this state, pointing narkers (not
shown i Rubdh@itef 9. 9UA 8 Yeskt A sRetiv ofttHE attNehnttinfaRDAIck b f QRRGGIes 9 Wil ners or
four corner portions of the substrate 9 held on the ali gnnment stage 8 on

t he subséspadtao timdl@nhear LageBon thietshbdtiuge tblerde ap didalradigpment is iperformader as

18a. Based on the image information, the alignnent stage 8 is noved

hor i zontsal$ to miakeiha relpavearnvingemens cditit subsiwateo? &t thosubdtnatetobled fixedough t he
yaw angle (0) so that the positional arrangenment of the pointing narkers of
t he sub$VerItten® t hat has been shot matches a predeternined arrangenent, to
t her eby {ﬁ??éi a positional correction of the 12 substrate 9. As a result,
irrespe(g of the attachnment accuracy of substrates 9 with respect to the

al 1 gnment st e 0bNCoRURRY! #héh 1AM Re finl A0 ab itk !Ehufild ABREOL 1S -

performed so relatrve drrangenen

subst r at@viiah ﬁoﬁ]%{ HeXgile @Mﬂ% Yails 7%e pld2@@ R the same 108htidh e 2RRA¥@aIRPET ati on,

when the plate table 3 and the substrate table 4 traveling along the sane

gui de r dbr éxamphe, at Hpesitsh @tectlF ®epanbe lbhaikti oMle0f1 dfithe guhgder hedbagisd, for
exanple, at a position directly below the blanket roller 11 of the transfer

nechani portjpor 10, dreniB reldtive relhgonshipdictween tbk absivors bf the platevé deldtdnghposi ti on
of the plate 7 held on the plate table 3 that is |ocated at the position
di rect | ylajetable 1 that bllmﬂk@tatrthﬂ m(értlollﬂlmt!y bhlewgbg blankset roflert Heand st rat e 9

held on the su e table is |ocat at a position directly bel ow
the bl aﬁRé‘f‘OPBP irsapraied e Pﬂé 8g S‘@@Em ELL thateﬁlpﬁaé?iﬁ&aeposmomg si bl e

on the. e PEpBrREErofenft i i Br e SRy ShemPty i Eo SR ia?%ﬁg e of
the Dl aﬂllﬁf la.{eol4 ljle% ott the sﬂl%g%zgﬂle 3 and he'AsfuB?tfaté b“ﬁ%ld otnk{ m@{r %Pé@ irsg! S moved

to the i ng apparatu andlnlngls per orrre ate%held on

the Pl alurk8laeobly SURRARNEHIGE kRO RhbInEARNR 31 S "moved to the transfer

mechani sm portion 10 hen, while the plate table 3 is being travel ed, the
bl anket [peddjer 11, at a peripheral speed in synchronicity with the speed of
the plate table 3, is brought from above into contact with the plate 7 held
on the plate tAdisré¢hdd thoplateanble Sris mvkved totietildng hpptagatds t4 andénkimgisket rol | er
11. Subsequently, the substrate table 4 is noved to the transfer mechani sm
portion pz%omrmn thetplate 7 hpld enibe plaga tablegh| Sulbssaentdy, Hmlatamleals n the sane
direction a he s‘%ﬂﬁar conlt on t \A,Ehnthe tetable3|s

d
noved t &Ye8 1@ ﬂ’&rf&?“é rFﬁ?E ’%H?%Ptl ohlerp Whil edi’lé‘i’"?lé d? PHPE11 at a
peri pheral

i s brou Vel]egetﬁ]dg% tyr(r)] lqn%)tCI t ?%rtar e?ﬁ %%ggﬁor atlt&hﬁﬂ#ﬁ?%bée%t abI e d

S0t g T, SRR ek gk £
subst r atig tBnsfdhiuR frodd helat® ikdtHeankst RFef OT. MShibsequently, the substrate table

4 is moved to the transfer mechanism portion 10. Then, while the substrate table 4 is

being traveled in the same direction as and in the similar condition to when the plate table.

3 is moved to the transfer mechanism portion 10, the blanket roller 11 at a-peripheral

speed in synchronicity with the speed of the substrate table 4 is brought from above into

contact with the substrate 9 held on the substrate table 4 to perform a retransfer from the

blanket roller 11 to the substrate 9, to thereby print a printing pattern of the plate 11 onto

the substrate 9. Thus, offset printing is performed.

[0031]



[0031] 13 After this, every tine the substrate 9 held on the
substrate table 4 is replaced with a new substrate 9, the aforenentioned
initial alignment is perforned. As a fA&sult, the relative relationship

bet ween the position of the plate 7 held on the plate table 3 that is

| ocated at a position directly bel ow the bl anket roller 11 and the position
of the substrat : t J ed at a
position dir e?ffﬁrl %gﬁ\g\%vr&ttﬂgé gﬂeggﬁget%%r %F‘P@rornﬁgpsitﬁp hg tébe{%%e{/ %;E(?ﬁﬁ%

Ther ef oragewt fi®stpdté Bt thedfoRethéRiohe@initiflealighieft i€ peFoihdd)t ok DRb@L, Shbstrates 9
as printing targets with highly accurate positional reproducibility. [0032]
Fur t her nelagve tefatiodship bethweed eeqsitiva o tienidete 7 ladld en thelplate hablgBitide iy ai | s 2
are inclined or curved away fromthe direction orthogonal to the center of
axl e of ledatedutamisition dirtely Belowltlee blankedmelicadt and thy positionad yheoyubstrate Pi ke,
then the plate table and the substrate table 4 traveling along the guide

3 L

rails 2nswbsheldgn the swbstrte tabla 4 that jsdpcatad atp pesHionghirerdy, belaw the\Blanketay " r om
. the directi .ort hogonal to the_.center of axle of the blanket. raller 11 or

pass. UndBlerdS e RREE SR JTHeqHPIce UFEIGE RALCIP o DeATRS TS BUMES yinen

t he bl anket kS Q1 6O ] l,aL.e.:. on the plate
table 3 5P 1hRrafls Koding GO hEn ARGl Mer bpbliEpRBlBi 00 1o
squarel ypdmqe the center of axle of the blanket roller 11 at the stage of
the initial "alignnent, the plate or the substrate 9 passes under the
bl anket rol | eFuitherdoird, &f, dirétthgbdlowahdlblagiedt irslfer iiMCthe Raideaiiy? frednolinee
direction orthogonal to the center of axle of the blanket roller 11 or
maki ng arcurveé awanifrenmthy directibnt @tlmgdeal te deecenter pf axie bhthedtaketmoiler J10033]

In this case, when the blanket roller 11 is in contact with the plate 7 on
t he pl atdae taplapufacigring pecusagy s the kkey thyn theyplata fable Saand thapibstrage et above,

rees wienERe oABe Sl ERRR SOt R o el o '

ong ¢ e e e Siechdia i oeBnd of el of Thech o FHEE T LPRR &S 26 o3

or the subst t?@%ﬁmﬁet(??llérhﬁ ﬁtﬂ@n?ﬁhg alcARle®. AsidtelliE villeh B b1RkePEJIRRPIPNAI tO
the axl'e of the blanket roller 11I.

the center o
is brought into contact with the plate 7 on the plate table 3 or the substrate 9 on the

substrate table 4 located so as to squarely face the center of axle of the blanket roller 11 at
the stage of the initial alignment, the plate or the substrate 9 passes under the blanket roller
11 while moving in a direction inclined away from the direction orthogonal to the center
of axle of the blanket roller 11 or making a curve. This may lead to a decrease in
printing accuracy.
[0033]
In this case, when the blanket roller 11 1s in contact with the plate 7 on the plate

table 3 or the substrate 9 on the substrate table 4 from above, the alignment stage 6 or 8
respectively on the table 3 or 4 is horizontally moved within the X-Y plane and
rotationally moved so as to cancel the inclination and the curve of the table 3 or 4 in its

- traveling direction along the guide rails 2, to thereby move the plate 7 on the plate table 3
or the substrate 9 on the substrate table 4 in the direction orthogonal to the center of the
axle of the blanket roller 11.
[0034]



[0034] 14 Furthernore, in the case where the blanket roller 11 is
of f-center due to manufacturing inaccuracy or the like, its peripheral
speed changes. This is because, even L4 the blanket roller 11 is rotated at
a constant speed, its apparent radius fromthe center of rotation to a

peri pheral position changes according to its rotation angle. [0035]

In this case, FankQofd, & R BEWNEE thd BiankQt&lldran @Gﬂlc@nt@f@uét@e change in
peri pheral speed is neasured beforehand. Next, when the plate table 3 or

t he subsiadnafRniriabligacéulaap setheUikdsits periphblah bt ch@igeer THis id theeawse] grament
stages 6, 8 respectively on the tables 3, 4 are noved along the traveling
di r ect i dfithe biankéteollahllas r@ated ai mcastnt dzaedeitsapparenhesdistfaim the @ngr ef of t he
bl anket roller 11. Thus, the noving speeds of the plate 7 and the substrate
9 hel d relsiirscioiardriphenal poritien ¢hengesraccandingsto i, roRtign englacr eased or decr eased
W th reié)e}gh' to the noving speeds of the tables 3, 4. Thereby, the noving
speeds O3he plate 7 and the substrate 9 are synchronized with the

t he bl a rol | er

hangi i pher al d Kk 0036] . . ,
S P B s B Rrelion bt A NS fopds oy REeteid Ot nstinheml o ¢
an i ni tisaleddl HRREMY b&brehliy. Phab&, \Zhé?iet'hg%la@@fai)férﬁ&q;hp)fuﬂsﬂgteatlaﬁlg gment. stage

6 on the plate table 3, It I's possib hold the plate 7 at a

predet enaisaeanded et ke folleh @1 Rh@hlRringdit @tages% t§vesiechadiponithd tablegedl by an
error in attachnment position of the pl ate when the plate 7 is attached to

t he pl atag matddealdng the miak elirgydirastibis @fithé nibldsal, 4ah hepordimte ofthttherssathmt r at e 9
being performed by the alignment stage 8 on the substrate table 4, it is
possi bl @ngle ofi thedalmtket wllss F.at Bug, the nzovingseeeds of the glato? and the substrate?
substrate table 4 w thout, being influenced by an error in attachnent

posi t i omeliresnsativaly,gn ffwélggmmgﬂa&q%é 8 @rsinerspeedopridgersased HBHresRect e

osi L1 3&%%33&'@% Pl P EENS: B  HeBRS: o riphe: Feiusl aabi ihBer The
bl anket %Ja?er%(ger% ?ﬂﬁ%{&ﬁ?ﬁf&ﬁﬁ E}{eattl'lgl %EQB&%QS ral'§ §e% Sifie @1%9&& rélléMﬁn passi ng

under the 1 every equ 'S possible to
print ”P@Oﬂ@g]' nting pattern of the plate 7 onto the substrates 9 as printing
targets wth highly accurate positional reproducibility. [0037] 15

Thus, according to the offset printing apparatus of the present invention, with an

initial alignment of the plate 7 being performed by the alignment stage 6 on the plate table
3, it is possible to hold the plate 7 at a predetermined position of the plate table 3 without
being influenced by an error in attachment position of the plate 7 when the plate 7 is
attached to the plate table 3. Similarly, with an initial alignment of the substrate 9 being
performed by the alignment stage 8§ on the substrate table 4, it is possible to hold the
substrate 9 at a predetermined position of the substfate table 4 without being influenced by
an error in attachment position of the substrate 9 when the substrate 9 is attached to the
substrate table 4. Therefore, it is possible to make same the relative position between the
plate 7 on'the plate table 3 when passing under the blanket roller 11 and the substrate 9 on
the substrate table 4 when passing under the blanket roller 11 every time. Consequently,
it is possible to print the printing pattern of the plate 7 onto the substrates 9 as printing
tafgets’ with highly accurate positional reproducibility.

[0037]

Furthermore, even if the degree of straightness of the guide rails 2 that guide the



travel of the plate table 3 and the substrate table 4 directly bel ow the

bl anket roller 11, or the degree of orthogonality of the guide rails 2 with
respect to the center of the axle of Yhe blanket roller 11 is decreased, it
is possible to bring the plate 7 and the substrate 9 into contact with the
bl anket roller 11 while squarely facing the blanket roller 11 w thout

produci figved of teglat t4blSPhad HFRAbstratd taBibd &iirébﬂl?lr HRMRNthe foldnket fllankigor r ol | er
11 is off-centered, it is possible to bring the plate 7 and the substrate 9

i nto cothealeprediof brthbgonalignifehe guitié exils Plwith irdspedt he thewentegoSthe eglls ofthet he
plate 7 and the substrate 9 are being changed in synchroni citg_with t he
change blankdteolirarlil phdecatasspdeid possiblpéo bring Kustplate(7|aad theisubetprie Bdntent |y, it

is possible to inprove the reproducibility. of tpeﬂlt()ri n]ﬁi S pattern. [0038]
Ther ef of@ntaqt pvithsthp blankef rallerol I sehifeoianpisly Fcingghe bigrkstso eéB MRbi lity of a

Phe "subbrRitios adneRlfisalactperts OB, e tiaspiadkel i Bt ng pat Cor n
such as oﬁﬂ:eﬁ!e?e%t !t%j oRid ﬁrlﬂin%ncflé) g]}a&% ﬁﬁﬁ)&tersgﬁffra?e 9 fii§ E&ﬁﬁcﬂ%’ﬁr theven if a

fine prrnting pattern such asan ectrodé pattern 1s printed onto the

subst r apgnPeMidra 11 1h8 LR¥ink %Eé‘dsrcﬁﬁh@ﬁﬁ‘aﬂa 7 hiid the sBREEID &ebBingUPPr €SS
di spl acenent of overl appi ng. [gO 39] Furt hernore, when the bl anket -

rol l'er &Hariged m%@am@naggi\mmthemm@eam ehe/pdiipherabspetdiof fhediakeadoller Bl.or t he
substrate g hel d on the substrate table 4 with a predeterm ned contact

pr essur €onidaacslyaitas paside whempeow the mpredysdslityi cdiled prhiteglpattemment occurs in
the plate 7 or the substrate 9 due to an influence by the contact pressure
acting fe381the bl anket roller 11 or other influences. Even in such cases,

the positions_of {he plate.7 on the plate table 3 and . substrate 9 on
the substrat equsftOéeAP{SWgESl%\lPéO PY l%ﬁl}gelﬁgli‘y‘rﬁaog\‘/‘i"%’ﬂgy B?%Hﬂ'étfngr oller 11

d .ed | | ti . o) di spl [
the 11 oavaton wk et SRR HEREE» Bl Dr iRt SRPH A ERRR 0L W fR Te”
i . j th
atlgn rregkt ep(%%glgﬁ:gto iurftﬁg a trfrigg gﬂg@ﬁp%g&tém Such B2 eiddfiodd pARIEt0 ThAGBsBatD. t he

substra _ Itional correction of the plate 7 and the
subst r aipgriRerndo?S ROEH ik pr[xﬁ%%n&\l%hch K £ eldctfddewati@nas peiite@hdherent  of

the present invention. Thi's enbodi ment has a structure simlar to that

shown i guifstrgte dwhite He@laes Hawareplaced, tdt pagtitdd tdt suppesy displaceenenhef e t he

al i gnment areas provided separately on the nount 1 for the plate 7 held on

t he al i gmenbapipiret age 6 on the plate table 3 and the substrate 9 held on the

al i gnnent stage 8 on the substrate table 4, a comon alignnent area 15 for

al i gnmed®039] both the plate 7 and the substrate 9 is provided at a required

Location on ¢ he. oL, L0t ALheXE Rt LheBlabes ARl Gk PR
plate table 3 or the substrate 9 held on the substrate table 4 with a predetermined contact
pressure, there are cases where a minute positional displacement occurs in the plate 7 or
the substrate 9 due to an influence by the contact pressure acting frém the blanket roller 11
or other influences. Even in such cases, the positions of the plate 7 on the plate table 3
and the substrate 9 on the substrate table 4 that are located directly below the blanket
roller 11 are detected in a realtime manner by a displacement sensor (not shown in the
figures). Based on the detection signals, it is possible to use the alignment stage 6 on the
plate table 3 and the alignment stage 8 on the substrate table 4 to make a positional
correction 6f the plate 7 and the substrate 9, respectively.

[0040]

Next, FIG. 4 shows another embodiment of the present invention. This



Note that the alignnment area 15 has a structure simlar to that of the
alignnent area 15 for the plate 7 shown in FIG 1 and FIG 2. O herw se, the
enmbodi ment has a structure simlar tolfhat shown in FIG 1 to FIG 3.
Constituent elenents the same as those shown in FIG 1 to FIG 3 are denoted
by the sane reference synbols. [0041] In the case where the offset
printi ngmbpeiaiat Uss Dtrichae Pindke id thafslaiiBIRIGH 5B 3. t Heweheal mistéadiel d on
the plate table 3 and the substrate 9 held on the substrate table 4 are
sequent ofitHeystmutirewherd theoaligneennareasproxided segamatelyrontthe moonnbfor dhd pjateent
area 15. Qther than this, offset printing is performed in_a procedure

si mi | ar 7thsld ¢ermtheaiignmentestags @i anethe plste fabls 3 anl 1213 subsgate[Digdd pn the In this
manner, according to the qffse rinting apparatus of t p{_esent

t
enbodi meHgnment sfage §uthe pbstr (euifne SeRpaRn BRMERt A TS 1op lgURALGF t he
nbodi f Fl 1 F. 3.. Furt. ) ible t o] h
erbod! TR B ol Crat ol st G P Gl o BaRE SR B EHRLCEL 0
tabl e 4a118w§190fhnché k%&e tgi)l'e%%ﬁ%e &b ﬁgi% tac‘ﬁ%@ t@{rbwgﬁ) i) %L?ldé‘éil?ﬁ. use of
ner as as th P nnen

preci si on caner s the sane alig sensors. Therefore, wth an

error due to dped e the dHahmeHtfQr B6R AMRBEIrd H8iRF RCGh& FMhCAPRhRSt 18 or

ot her reasons being excluded, it is possible to nmake the sane the relative

ar r angengdatl shfet virgiatt MehpwaireFIG. Hednd RiG. 2.heOtheatice, tthdbémb@iment Haka substrat e

9 held on the substrate table 4 accurately every tine. As a result,

it is posséthiesimdarwopbatshowe irdianttadeéGo¥. fComstiment gigments thy saime as

reproduci bility when the Printing pattern of the plate 7 is offset-printed

ont o t héhesgisBewnineFIss 1 ta FI@.Goggenoted by thasamerrgfsieneqgypbsent i nvention is

not |i rriéec{ to only the aforenentioned enbodi nents. For exanple, it is

desi rabl®04at the ali ghnent- stage 6 on the plate table 3 and the alignnent

stage 6 of thg, SRS 3h&chAPbfcf pBER! AYLAGH A Do d 0P e lEGHERRIAhed T S00Om
&%peﬂafy novi n% PH Che X axi S

with which they aré capabl'e o FlBrrullt% and Y axis

directi Qﬁlesglg{écb KA 8h it}ft’—:r}\fi\}%t’egaﬂfpy L) t}%ehs;u?ggege §|ﬂ‘§ldyc§1"’t’g€§'@sﬁa&%ble Hapever ,

alignment stages with t egrees of om onl > a horizontal novenent
in the Yequehfally 6BFddtdNo tRhitehl aRfmhéR AR kherfoneRdlignfeatiga 1 he @ter angl e
(0) may be used. In this case, positional corrections of the plate 7 and

t he subshanaths, Offsdt prigtihd s pérfanhal it a @otédune simdlactrthatedt thaitmbydimentrefct i ng
the positions of the corresponding tables 3, 4 in the X axis direction.
FIG. 1 to FIG. 3. '
[0042] |
In this manner, according to the offset printing apparatus of the present
embodiment, it is possible to obtain advantages similar to those of the embodiment of FIG.
1 to FIG. 3. Furthermore, it is possible to subject the plate 7 held on the plate table 3 and
the substrate 9 held on the substrate table 4 to an initial alignment in the same alignment
area 15 by use of precision cameras 18 as the same alignment sensors. Therefore, with
an error due to an individual difference among the precision cameras 18 or other reasons
being excluded, it is possible to make the same the relative arrangement between the plate
7 held on the plate table 3 and the substrate 9 held on the substrate table 4 accurately evéry
~ time.
As aresult, it is possible to expect the advantage of further improving the

reproducibility when the printing pattern of the plate 7 is offset-printed onto the substrate

9.



[0044] The alignnment stages 6, 8 may have the size in the up-down
direction or the shape of their flat surface appropriately nodified.
Moreover, as the alignment stages 6, B/ alignnment stages provided with an
optional operation nechani smmay be used. [0045] As for the
arrangenment of the alignnment areas 15, 16 on the nmount 1 in the enbodi nent
of FIG [do48p FIG 3, and the arrangenment of the alignment area 15 on the
mount 1 in the enbodiment of FIG 4, the arrangenent in the |ongitudinal
direction of Nbe thatthepreadrt Snv@ntiary ishet dipptedxo malyehs afooohdntiededso | ong .as t he
areas are within the range that allows the plate table 3 and the substrate
_tabl e 4embodimentsl | Fanekample it isalgsibladat ihmaggm@mé sidge 1§ anthe platarfable3

hani ti 10 and the inki 14, he pl
m”,gft ?lﬂ;i&‘; 2 aligel a8 Beae FSEAE G P prode wih shte GesberaPt | © As
the alignment sen for the ali t 15, 15 i |.ali
Sﬁnsors?rsﬁ»gp “:eﬁ et e et e B BT PaeAbERoviag in e 3wt ahd P hsis oo e
t hey arag. ' ' th It ] th

ot | ngrEaRpEatd Rrallodll ARG CEERLPR! TRoARR WAL 108 6 on
the pl at@staplie o ééﬁed%&ﬁ‘fie@@&n%l}t(ﬂ‘l?a%blﬁﬁérftﬂtrﬂov%n{&k thmevthe al i gnnent

stage 8 on the substrate table 4 while the plate 7 and the substrate 9 are
18 ar r aggestione sies fotmedng] mbvéhentpliredgh eHervanethgo®) riagbs ueéd.t He tldk i gnnent

areas 15, 15a. [0047]
case, positional corrections of the plate 7 and the substrate 9 along the X axis direction are
carried out by correcting the positions of the corresponding tables 3, 4 in the X axis
direction.
[0044]

The alignment stages 6, 8 may have the size i.n the up-down direction or the shape
of their flat surface appropriately modified. Moreover, as the alignment stages 6, 8,
alignment stages provided with an optional operation mechanism may be used.

[0045]

As for the arrangement of the alignment areas 15, 16 on the mount 1 in the
embodiment of FIG. 1 to FIG. 3, and the arrangement of the alignment area 15 on the
mount 1 in the embodiment of FIG. 4, the arrangement in the longitudinal direction of the
guide rails 2 may be approximately modified so long as the areas are within the fange that
allows the plate table 3 and the substrate table 4 to travel, and also they do not interfere
with the transfer mechanism portion 10 and the inking apparatus 14, and the plate table
waiting area 19 and the substrate installation area 20.

[0046]

As the alignment sensors for the alignment areas 15, 15a, optional alignment
sensoré other than the precisioh cameras 18, 18a rhay be used so long as they are capable
of highly accurately detecting the positions of the pointing markers provided on the plate 7

held on the alignment stage 6 on the plate table 3 and provided on the substrate 9 held on

the alignment stage 8 on the substrate table 4 while the plate 7 and the substrate 9 are



When, in the transfer nechanismportion 10, the blanket roller 11 is
brought into contact with the plate 7 held on the plate table 3 or the
substrate 9 held on the substrate tabl& 4, the positional correction of the
plate 7 and the substrate 9 by the alignnent stages 6, 8 on the tables 3, 4
for addressing a decrease in the degree of straightness of the guide rails

2 and i arhfeddegdeevedf attht prAeRahinky positibieofité Higorhddink 8reds V4,t15ar espect to
the center of axle of the blanket roller 11, and the correction of the

novi ng $@@@ds of the plate 7 and the substrate 9 for addressing an

off-centering of the blanket roller 11 may be made in a conbi ned manner.
[ 0048] VWaen| imrthe rensferemechanismeportier hGrthe Mapket rolies 11ds broughtgatel e of
bringing the blanket roller 11 from above intq contact with the plate 7

hﬁl d oncméctpvilsh heplate & hgldandhe plstestablet errthe substpig Soisld potheiybitFt e tabl e 4
t hat ' .al h i.d Il f [

por L;L?a%é %éﬁ: el esdipnpt e P g SMbee kBt el el 141 s
capabpbl e 0 : : :

Cabre 568 R AR, Bk R ORSRestillh BEk O T Ia1oB Rl shaibtnbhs ¥ il 22

pri nti ngaifet Hdn I RPRAG kD gSaliher (e @uRRraill Y Sithirépesay thecearpbred to
the case where printing is performed onto a printing target other than the

subst r atagledf the blanket £31fee1 1 fdhdnhd d@metion bf iR mduh@siReddafithaplasy 7 edd/thef
nodi fications can be nmade wi thout departing fromthe sprit or scope of the
present sibstatet9 fon addBUSTRI HMf-cARPlinABIhE blavkE(00B6] 11 may be made ina
combined manner. |
[0048]
So long as the transfer mechanism portion 10 is capable of bringing the blanket
roller 11 from above into contact with the plate 7 held on the plate table 3 and the
substrate 9 held on the substrate table 4 that are traveling along the guide rails 2, any form
of transfer mechanism portion 10 may be used. |
[0049]
So long as the inking apparatus 14 is capable of performing proper inking onto
the plate 7 held on the plate table 3, any form of inking apparatus 14 may be used.
The offset printing method and apparatus of the present invention may be applied
to the case where printing is performed onto a printing target other than the substrate 9.

Other than these, it is obvious that a variety of modifications can be made without

departing from the sprit or scope of the present invention.

INDUSTRIAL APPLICABILITY
[0050] |
As has been described above, according to the present invention, it is possible to -
provide an offset printing apparatus with an improved printing accuracy capable of

printing fine printing battern accurately and with high reproducibility.



As has been descri bed above, according to the present invention, it is
possible to provide an offset printing apparatus with an inproved printing
accuracy capable of printing fine pri#&®ing pattern accurately and with hig
reproducibility. 19 DESCRI'PTI ON OF THE REFERENCE SYMBOLS [ 0051] 1:
nount, 2: guide rail, 3: plate table, 4: printing target table, 6:

al i gnment stage, 7: PESCRIPEIONIORTHEREFERBRCESYSBGILS ate (printing
target), 11: blanket roller, 15: alignment area, 16: alignnment area, 18:
preci si ¢o0danmera (alignment sensor) 20 CLAIMS 1. An offset printing
apparatus that conprises a plate table and a printing target table
separatel y or li mount 3 gyide ragy 2 nlatg tabde.o: grindeg tazget tableo ¢ dlegnmnat stagpunt , and
brings from above a blanket roller into contact with a ﬁl ate held on the

pl at e t dbPkteagaliznsienk siagsy Ot sbgiaate lpting targsh. bl iblankpigotleh detaligamest i n a
sequenti al inner, to thegeby .perform }.ransfer fromthe plate to the
bl anket 26t Pgralﬁﬂﬁ‘eﬁt qrga(,ﬁgngr%g IOPFBI??'FH% iGN SENSOD) | er to the printing

tar get,



wherein the plate is held on an alignnment stage provided on a top portion
of the plate table, wherein the printing target is held on an alignnent
stage provided on a top portion of th&printing target table, and wherein
there are respectively provided at required | ocations on the nount an
alignment area for aligning the plate held on the alignnent stage on.the
plate table and an alignnment area forAaiiggni ng the printing target held on
the alignnment stage on the printing target table. 2. The offset printing
apparatus according to claim1, ' wherein, instead of a structure in
whi ch the alignnent areas for separately aligning the plate held on the

al i gnmendt st ager affset prantisigapparatis teat gnthprikes goplatetiabig andia gantikgtaczed tabtehe
~alignnent stage on the printing target table, there is provided at a

requi r e CRAEREE B Antegratiy gaﬁ%watona? 29 HPYigedran e mauah angbriggs amng t he
plate held on the alignnent stage on the plate table and, ali.gning the

br i nt | ngoR YRR Fled fnip aniaet ine RIS Reltan e RIFE PhiF ARd Agriatrgdreet ab e,
and wherein t Li.gn ea C ses a co al i n e or
ot eot ML PEEPAPUAT ARG s R 2 SRS RE R ug S IRE:) ERIRL uB BBk ¢ e
printi ng,d A5@8H el 1shieirdiiReard 4 HHaRGEr BbAASe Bﬁnkaﬁ"oﬂér'tl?ftﬁegﬁiﬁtﬁ‘x@%‘r%ett, abl e.
3. The off'set printing apparatus according to claim1l or 2, wher ei n

it is possibl ghefeithe@haté heneld o &n alighrhdie sRBE Pidvidediodr0©p pemesh dffthd he
bl anket roller is in contact with the plate or the printing target held
r espect ipla¢ yabbe) whheirathie grineng tasgea gehald oh lae afip@henttsedgk @ravidddhen atopgnnment
stage on the printing target table.
: portion of the printing target table, and wherein there are respectively provided at required
locations on the mount an alignment area for aligning the plate held on the alignment stage
on the plate table and an alignment area for aligning the printing target held on the

alignment stage on the printing target table.

2. The offset printing apparatus according to claim 1,

wherein, instead of a structure in which the alignment areas for separately
aligning the plate held on the alignment stage on the plate table and the printing target held
on the alignment stage on the printing target table, there is provided at a required location
on the mount a cémmon aligﬂment area for aligning the plate held on the alignment stage
on the plate table and aligning the printing target held on the alignment stage on the -
printing target table, and wherein the alignment area comprises a common alignment
sensor for detecting the plate held on the alignment stage on the plate table and the

printing target held on the alignment stage on the printing target table.

3. The offset printing apparatus according to claim 1 or 2,
wherein it is possible to align the plate and the printing target even if the blanket
roller is in contact with the plate or the printing target held respectively on the alignment

stage on the plate table or the alignment stage on the printing target table.



