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BACKGROUND ART
[0002]

As one of the printing techniques, there is known an offset printing technique.
This type of technique includes offset printing using an intaglio plate, 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 print target. This method is
known to be capable of printing a print pattern of the intaglio plate onto the surface of the
print target with good repeatability.

[0003]

In recent years, there have been proposed techniques for forming an electrode
pattern (a conductive pattern) such as for liquid crystal displays on a required substrate
such as a glass substrate or a substrate made from aresin. As one of them, there is a
printing technique of using a conductive paste as printing ink instead of fine machining of
a metal vapor-deposited film by etching or the like.  As this printing technique, there
have been proposed a technique of printing and forming an electrode pattern on a substrate
by use of, for example, an intaglio offset printing technique (see Patent Document 1 and
Patent Document 2).

[0004]

When the aforementioned electrode pattern such as for liquid crystal displays is
formed on a substrate, there are cases where a fine electrode width of, for example,
approximately 10 pm is required. In addition, there are cases where a plurality of
electrode patterns are formed on a substrate in an overlapping manner. In such cases,
electrode patterns are overprinted while the plates are replaced. However, displacement

of a printing position results in a spoiled electrode pattern. Therefore, for printing a
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[ 0004] When the aforenmenti oned el ectrode pattern such as for |iquid
crystal displays is forned on a substrate, there are cases where a fine

el ectrode width of, for exanple, approximately 1011lmis required. In

addi tion, there are cases where a plyrality of electrode patterns are
formed on a substrate in an overlapping manner. In such cases, electrode
patterns are overprinted while the plates are replaced. However,

di spl acenent of a printing position results in a spoiled el ectrode pattern.
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carriage 4 are inclined in attitude at this position, both carriages 2 and 4 have the same
inclination. Namely, attitudinal errors of a plate 1 and a glass substrate 3 are suppressed.
This allows the transfer (resin transition) between the plate 1 and the blanket cylinder 8 to
be performed at the same position as that of the re-transfer (picture transfer) from the
blanket cylinder 8 to the glass substrate 3, it is possible to increase print precision.
[0007]

When a plate 1 is mounted on the plate bed (not shown in the figure) supported
by the plate carriage 2, markers, back plates, grooves, or other jigs are used as a
benchmark. Furthermore, when a glass substrate 3 as a material to be printed is mounted
on the printing bed (not shown in the figure) supported by the print carriage 4, jigs or the
like are used as a benchmark (see Patent Document 3).
[0008]

In addition, to increase print precision of the offset printing, another method as
described below is available.  An offset printer includes: a moving table on the upper

surface of which an intaglio plate and a work piece as a print target are held; a blanket
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9 is an elongated rectangular region extending in the direction of the shaft center of the
blanket roller 9 with a predetermined width (nip width) A in the direction orthogonal to the
shaft center of the blanket roller 9 as shown by single-dot chain lines in FIG. 9.
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[0012] o

Furthermore, in the case of replacing the plate 1, even if, for example, markers,
back plates, grooves, or other jigs are used for registration marks for a plate 1 to be
mounted onto the plate bed (not shown in the figure) supported by the plate carriage 2, it
is difficult to obtain the repeatability of the attachment position of a replacement plate to
be mounted onto the plate bed with such accuracy as to suppress a positional error to the
order of micrometers. In addition, the plate 1 may suffer from a displacement of printing
position at the time of inking or transfer to the blanket cylinder 8.

[0013]

Therefore, in the method shown in Patent Document 3, it is difficult to obtain
highly precise repeatability of printing position at the time of offset printing.
[0014] '

Furthermore, in the method shown in Patent Document 3, even if there is a
decrease in straightness of the rails 7 directly beneath the blanket cylinder 8, the transfer
between the plate 1 and the blanket cylinder 8 is performed at the same position as that of
the re-transfer from the blanket cylinder 8 to the glass substrate 3.  However, the print
precision may be decreased as a result of the print pattern lines being changed in thickness
or the line being blurred.

[0015]

Namely, as shown in FIG. 9, when offset printing is performed, the roller contact
region 12 at which the plate 10 or the print target 11 is to be brought into contact with the
blanket roller 9 has a predetermined width A in the direction orthogonal to the shaft center
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Furthermore, during the time when the plate 10 or the print target 11 is in contact
with the blanket roller 9 while moving along the table moving direction 13 inclined from
the direction orthogonal to the shaft center of the blanket roller 9, a force other than that in
the vertical direction (the direction in which the blanket roller 9 is pressed) acts between
the plate 10 or the print target 11 and the blanket roller 9. The action of this force may
further decrease the repeatability of the precise print pattern.

[0018]

The method shown in Patent Document 4 makes it possible to improve print
precision by adjusting the peripheral velocity of the blanket roller through manual input.
However, if the blanket roller is decentered, there is a change in peripheral velocity while

the blanket roller rotates 360 degrees even if the rotational speed of the blanket roller is
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contact with the blanket roller 9 while noving along the table noving
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vel ocity v@focf-tf'@f fak 8k réIRk hid th@'ﬂ%vitﬁ%pé@ﬁvdfrﬂg: ﬁﬁ@%pthg rlhhtgrggl t e or the

print tar In.c Ian et ere Y, possible to
i ncrease g?ﬁaf‘hW'H‘r BE%’@P]&% ro'[eﬁ ﬂlfffi e 5?05%'@6 %‘“HS%%F’B‘F‘EPFPBSIB% nIt“ a fine

pattern gadiktulas itan pedsibid to pdiat zpﬁnct gttiernvdutl ahangdieqoiode patieermnwith higaddi ti on, even
in the C%&m@én O\In‘?ﬁcﬂflﬂl(m Eﬂgpm kife c'a?e &Qﬁ/@llphhﬁné ﬂd§€&9¢bﬁst§ hfifedimp! acenment of

t he prlntcf[l %%Sltl t he over g%tot e or m croneters. [0020]

To sol ve #R&C gﬁeé’ﬁpﬂ?\%p(’sﬂtf?é t&svstlap B prdghofaaisimeterhe f ol | owi ng. An
of f set pr0oR0}jng nmet hod of the present invention brings a bl anket roller
from above int e travellng on

gui de rails On‘i’%‘;&%ﬁ%%bweﬁ?ﬁe&i %eﬁpr«t:"s%llt,[1P|\(7)ent1?l Q%(Oé)tsthe [}%’0 above into
contact e Painfing methed phibe prrserd myﬁmeprpbrmgs atb&mb@trolm@loeﬂ ahoaelewltq ng on the

gui de r alcbﬁtacttvmﬂmﬁ@myldmrafwétmdbreamém{g &f glﬁdeWallsﬂén PalbL& thd th&m t he plate
to the blb%nkse {)Qm%é% IR0 grore transt fer tﬁ g ¢ 4ern f.romthe bl anket
rol ler to fRerSPRRT Al IP™ 3ogYs K r?ﬂ?a@ WiHhar P?gr@?ﬂﬁ’ o RPEEHOd of the
present |t¢h}‘ém\iebhg Dlhthlel&déis railsetogherplyy Mformatlaesfﬂg)fa poingpastetrofrive theel d on an

al i gnﬁentpla‘ié B8 PRMEL ARKr 81 x@Ji‘raHﬁPxe(fftMﬁdt SR rbRehObahict ;@}m & tﬁ@d a' SO
causing a

t
upper porPf! gbtﬁrg(?? t%r Hgﬁﬁ'ﬂoﬁ‘i b'l é{}géttp”t’%f% glea’éfﬂg’?ﬂ%gfeég‘ita}%ﬁngg'g\é‘guﬂ?ﬁhe of the
pl at e by steheofakaugimgerntiats teetgehetd ort dvealighmbst stagblpeovided oalas appapoivhiofig a
position t@pl&t@?abﬁgdn@talsb%ﬁlgﬁﬁ P rnﬁ?:ﬁ%&lté BORENbn §r?]§1%m%;1t stt%% SD%‘, @e{dhotnar get

table. Furthernore, in the s orrecting t
and the gP |uHPertP8F’é’@t°fﬂiefP"Ph‘BFg§ teblei oy C@F’P‘éé’t&%m@ﬁ of the Pittalxthe abl e and t he
print tanigiménabhge afitke plate tabiOng] aswhoheamgofpd@nbh@gma@hnt @argdt hakt center

OT t he bl Eg‘hgat F‘.QH‘.&&B%\%%E t&rE& tzﬁ{lcﬁt eFuE*tﬁQljm réa‘nrgthte {%p of correcEm ! glet table pass

directl
y positions of the plate and the prmt target, if table moving directions of the plate table and

the print target table are not along a direction orthogonal to a shaft center of the blanket
roller when the plate table and the print target table pass directly beneath the blanket roller,



7 then the positions of the plate and the print target are corrected so
that the plate table and the print target table pass directly beneath the
bl anket roller and also so that the plate and the print target are noved
along the direction orthogonal to the shaft center of the blanket roller by
the alignnment stages of the plate table and the print target table As a
result, after a print pattern is transferred fromthe plate to the bl anket
roller, positions of the print pattern are nmade identical at every
re-transfer fromthe blanket roller to the print target. [0021] In

t he of f setherpthi pesitiepsmétheadatefind the ppintdsngeitare enreagteid oo thaatheipiitd fable aadl i gnnent

may be pené Fﬁﬁf&ﬁl‘g@tﬂalﬂt\! Bdsy¥ dﬁb@ty%efi@ﬁtlﬂth@ 'Blatnl@ﬁ r@lllérgﬂ('fr@l% sthadfe ?lfate 4g plate
tabl e and, al so .on evergy1 rin

hel nnent e of the
brint + arBepritdee e mKE s ieshefilEkon nfisha ' erhe f Gsos hy anke
respect i viellgr fyuhe alignirieat swoﬁtrhc ahgetaeintnd me@rnaatageaﬂablgnm resulea provi ded
at a predgieh B}l tt§ﬂnt1§tr£}ﬁfetn|3§ fr%ﬁH'ﬂE {)la qu%?e] anket ro P (3% {h§§p mpr ' nt ing

met hod of the p resient i nvention, decenter ed
movi ng s pEEENGe MR Igpnical 4t Ky “’oHa'tSIfFé f'é?l“l ﬁl‘?@ﬁl‘etﬁl&‘@é" Wﬁ)'?rlbfeta@%chr oni zed
w th a pgodpher al veI ocity in accordance with an apparent radi us of the

ot a Fowest | end L BERerpPk L mehod 8F AL bk AR MO BRI Ry RS 00 s
directly H?éﬁeea%oqwerymlgﬁﬁelﬁ opdhq dignmenfystage ofedlatatahis\ang glse pee\vjﬂmf t he

print tarmgmt ta@gbt héla oahhegdﬁllg'ﬁllﬂbntfstagg of ik ptierafed tlﬁle ts@-flﬂﬁihe Tpﬁilﬂflsanﬂrﬁﬁé be
i n_accordanc an appar ent

synchronl eIOC|t

radi us of re?S JCh %lglp gtflpo%sgmgéln TS P ECAYr 8 Hgffni’ieélrtgrgfl to a

peri pher aqrowé@i%tua@rﬁdaterrambd)mn tphooft. a peri pheral surface thereof when
the printjobzmget table passes directly beneath the blanket roller. [0023]

An of f set prin aratus o resent invent i ncl udes. a pl ate
table and a pr rh{%g gfg‘gé’{‘“ %‘i’lgﬁl?igﬁhgpﬁ?\?@t YRR b‘Jé gP’ﬂ‘ft §\8ded on a
mount , wiigcaitered ahauirketpeecdf the plas tiloogtie aflgmmrmbuagfemaynb@sﬁlombmzéd
Sequent' aliktya E&‘értp'ﬂeﬁl @Jl@ctlt? ulilgécgrdaﬂcet»bﬁh ol QF%DOI‘CE'I?IQBEIS@ Ge B1d Pf(ét%nér%%t hel d

on the print {Iget t% .. to th rmtrans er o pattern
fromt he afjeRteE ok 1RtatinR thereof fasd pqu(p Fré pogw(gon k2 {Ot“&ﬁts‘i“étofépe‘t‘mmﬂ)?‘irfﬂce pattern
from the thereoflvetenrtiod plate tdbde pasees dirbeily Heaeagiethe blinketabliaet Ftlierhoroga appar at us
late t aLfﬁ@l@ﬁ’%zduﬁﬂsf‘P“'m?ﬂtoﬁf@% A L S
provi ded S¥pchapnized Pg?fﬁl Yﬁloct‘tbién ACPFianGeawigeen anppteat 115611‘15 Qﬁ‘bsortl ng the
print t arlgz&ketfmbéﬁfhﬁﬁ wemarmt r(ﬁtat&ﬁlﬂhér@d)ﬂtelé pfeﬁ;sheeao lpbfl@dn{ atRdowke el bgnment

st ages of r|nt| a tus of the
present |pﬁbgﬁerél%p#§%r%h%%%ﬁlﬁgrt\}fe prmt tar ncalbiaeop arsmsgegg |glﬁnb\§ﬂ?aﬂg@ﬁ§gapg%nay be
provi ded r@dera predet er m ned site on the nount. 8 Furthernore, the

control | goozmy include a function of giving a cormand to the alignnent
stage of the pl ateﬁtablﬁ SO _t hat emﬁarran enent of the Fll ate, whjch is
detected by t h&NATSGPMBHRE arpaalfs ot teresepiinygagion ieldsen platertalieanta  he pl at e
tabl e ar mamg@eatabls that éndetl on igiide daiks prgyidesinin groguntt) wireréin abhekelrolgmient ar ea

mat ches a)rargﬁplﬁ&araﬁbmqto%ﬁea%@&%anmﬁh EBmerl{}H @Jth Yard BGIL YfiPa @ function

of givin acorr he ali rint target table so
that an g’ E;Eeﬁg O%g‘etpﬁ‘@t TﬁFgeﬂfagﬁaﬁodéﬁrgb%Wﬁ’%H“ |tr§“%f%rt(gétpé’ﬂt W%@Ow i gnnent
sensors, tlnfeﬂﬂdte omthe tbéankttirgiierend restragéer of the Ipeinppattatn fiai getbldnkbd reliarts anged at

ar g(rjg?g? ?nfi@n%ﬁ}ﬁgc}rgéat. :’]g'gﬁr?‘;ﬁsepﬂ%hitnh QPpdritud fcnd hARIRNn ﬁfgﬁﬁ]emtta%ges a
P provided on an u%per portion of the plate table for supporting the plate from below; an

alignment stage provided on an upper portion of the print target table for supporting the
print target from below; and a controller for controlling the alignment stages of the tables.
[0024] :

In the offset printing apparatus of the present invention, an alignment area
including alignment sensors may be provided at a predetermined site on the mount.



[ 0025] In the offset printing apparatus of the present invention,
the controller may include data on di splacenent of a table noving direction
froma direction orthogonal to a shaft center of the blanket roller
resulting froma decrease in straightnhess of guide rails directly beneath
t he bl anket roller. The controller may include a function of giving a
command to the alignnent stage of the plate table when the plate table
passes directly beneath the blanket roller, to thereby correct a position
of the plate so that the plate noves along the direction orthogonal to the
shaft cerftusthemtorelike ¢singrallertmaycintlade a finetianovfigivhg @ commynd todhedgnmefitunct i on
of gi Vi NGitabe GO HFRIMe faBlelsheharbh HMREhe R AUR it ,t\nﬁclp{g'dgtte tte@[)gﬁ'{e tabl e when
% the bl anket ¥0

the print target tabl asses directly beneat ler, to
t her eby ca&gP'@gIEt 55“5835Ffil$8?lat5’fal’f5%e’ﬁrsfaﬁ‘f ot the giie table pHaReed BEA pri nt t ar get
noves al amefetdmaingil abgrimann positidnoig dhreadlighmenthugeashaitlies agnddetermined he bl anket
rol ler. [£Q88ment. The coRirdIRe nﬁpfh?&&dgglrfh%foﬂ%g E&@@;‘atactoﬂﬁna%% t{) Hu% pr ezent

i nvention,. the contrgl ler, may I'nclu ata o ion angles of a
decent er SUEBPEHEEES PHINF BFntIAeIAblS Se hahyeaaneenisi pEte Prindigst. shichhie bl anket
rol | er frdstecwdbgtitestligofentotssiorshelt be tieciigh®ed sppge bpfhe paht th@st thblen at a

| owest engh.0fcda REFJIPRELRL , ntroller may include a
function ofa éE:rrmqyi gi ng, 1 ednaﬁg%gﬁa%sgﬁpzﬂhg aiégﬁgenga%flpealctﬁ F%/a beneat h the

bl anket PEfdetsrmined arrggemsptent st age of the plate table with a conmand to
shift in[a0X5prward-rearward direction in a table traveling direction, to

t hereby synchrgni J speed the pl.ate.held on the alignnment stage
with a peri phe?gqhége 8@??@%""%&%58@%&53{%?‘8(:\“‘@3%étfe PRIrPRS MY 2 | owest end
of a per ipHdeadatasqir displacemprirad gftablamevipg direaion dromagiréctioh udogandlumet i on of

pr ﬂVi di nghafwb@feroheMldnRtt rbAdrg&ulttn2i i PASSERe i g {r»éss_bog%ﬁmwaﬁshe bl anket
ro er,

the al,ign t . stage of t rint target. table w a _command to
shift | n et tsnCell -?rbiaé’%%df’ﬁerdi &E%F(?"gﬁh?rﬁml 'édf‘éfb‘l‘ BInRERA Hiting &ction, to
t her eby s9matandin the abignmpni stagesqfeleplat tabiewper the plagrtgiele pistsdiently he

al i gnmentpegd: i i I QG nket
ol For ariaaafe Mahft Mor 2 U5 c@rect 220l ibY ofthe R {368 e HREmAAR 7o o

<8W8$t erl]d of t rg

THE | NVERAM&Ig Gesstn orthogonal tonhe shadi gegter of the Blapkesselier. | Thecwnirdlier excel | ent
advant agemysnaidesciusctan dof givimgscanrearait aientignment stage of thé pridcegedi ng to the
present i | 1 i rought, fro ove into
Cont act iy prniroite puh@iathafe B Rtect ObooEhon ok AReE e LMY a1 5 "on a
mount . SYBEEGASATTHN of thepintisrestso that theprinstapgebmgres a?qr@ﬁhgcﬂjm@éon nto cont act
w th a porthbganalrtgetie sheft demér of tharblaviket @iiget tabl e traveling on the guide
rails. A"EO 6IeSU|t’ in the offset printing nmethod of performng transfer
fromthe plate to the blanket roller and re-transfer fromthe bl anket
roller to the Brthepffsehpriring apparptus pEthp peesent iysientiprh deconmolieheanl | gnment
stage pr anclulie da@ronadtatifiPiglR@f b idedtnRleditimkR RiI6 dndha cRithe ' Eﬁbawﬂ?_ print

target bejr |d.,on th i gnnent age provided on an upper ‘portion of
the pri n? A({&%roggl?ed[fl% kleér,(’ﬁgratlﬁo Ff?%ﬁaqﬁlr%tg??rg%f’ri%ﬁto&peflﬂl@“i‘]Ipﬁflféorb?»‘at he

al i gnmentovsastgnd af petighepd] qunface glivrenfanBhecqposlil¢rinmyahclode a fanttioarofof the print
target byrdvitin@mhen iR HiatS1aBRDaWes bR& 1R bemdatH t‘tﬂﬁgﬁ%k&%?‘et? the Q{gplﬁlre{:tor med. I n

t he positjon corrections of the plafte and rint target, 11 a table
movi ng dfﬁf‘%%i?‘%t %P\'ﬂ‘?é?r?"‘f H&Emca’i“@‘at‘%& DIl e PoRRardreapyandigetion igsltadleroyi ng

al ong t h&agplinddireaionstoplesebydiynenoniye Hhmoeap hpded @f theaidéeheld oh ter i s not al ong
a direct hRshnRint HALOR; : : r nket roller, the table
novi ng di FPgehct in?]n ls 1%10? ?éehc@ gﬁb%\}\{{\%ﬁgﬂt\% dﬁ?%[}t‘;erg(fg%{'etﬁ(gfseg%tsa IHW?%SP(F]y beneat h
t he bi anRE? PFHINFRRt surapgtheisef + T contrqlice may include & furption of previdyngt whemal i gnment
st aﬁe of thetpeinplaggeetableipasses dinedily m];enqat]rahﬂaiaﬁkkdirwm ltl;'r’é mga?]temeséaék bfki O \rllvh ]
or t hogongl. t ter of .the blanket roller. In addition, en the
print ta%‘&t&tggtg éégg[fs]tsae%% |ar%g(t:cf Th;llé bnetR%_gﬁr a‘idﬁrgarﬁ‘faécﬁ‘liééetc“?’blnlt ‘?fa"Fhe posi tion
of the pPMIgdiegon. fodherehy waehsenibya mewinglspesdpé tite psinagegeoheld hether i nt t ar get

tabl e, anlgninteat Padentith Re Geriphefal VOVEE FiRNEEEAE e blaGEd Oy Qf %ngﬁl to the
Bﬁ As a result, even If the

shaft ce r-.of the blanket roller.

st rai ght %%dg%ftgﬁpetrﬁgerﬁtslu §°ert5i3rleg%'for guiding the travel of the plate table
and the print target table is decreased directly beneath the bl anket
roller, it is possible to prevent the possibility of every part of the
plate or the print target slipping laterally with respect to the noving
direction of the plate table and the print target table fromthe tine when
the part starts to contact the blanket roller till the tinme when the part

| eaves the blanket roller. Therefore, after a print pattern is transferred
fromthe plate to the blanket roller, it is possible to prevent the lines
of the print pattern re-transferred fromthe blanket roller to the print

o VR a o o v o M



+Thus, in the present invention, the positions of the print pattern
re-transferred fromthe blanket roller to the print target after it is
transferred fromthe plate to the blanket 10 roller are the sane every
tinme. In particular, it is pgssible to always make the position of
the plate relative to the plate table the same without an influence of an
~error in the attachnent position of the plate table to the alignnent stage.
Furthernore, it is possible to always make the arrangenent of the print
target relative to the print target table the sane wi thout an influence of
an error in the attachment position of the print target to the alignnent
stage of the print target tpPfECTLOFTHERMWENTIONI S possible to increase

t he repea[h@ lity of the printing position. (2) According to the
pr esent At | on, for every plate held on the alignnent stage of the plate
table and for a\wemryinngﬁmmmSenthwedtimn ekdedledt] ddgamapebussdfizgie aofoliolve ager i nt
target tafkfnegan initial alignnment is performed so that the plate and the
substrate are I n the sane arrangenent. in_the sane alignment area provided
at a predet er ni RéYFeiding g thermiesepigyantion, firstly a blagkegrollggigboughh &y i me, it

I S possi bibevd intomikexct Wigh 4 plastHeldbored plargshiietriveling os aiide bdlk veamdufie position
of the plgy i r =1 nd the
posi £ on O%@eq\ﬁ@ﬁgﬁg b%k&%ﬁé?f;\%ﬁréug E"Foﬁléﬂﬁg% !rx]1tPo éo'ﬁ%c?xlv]fﬂ%ﬁg@[ tar% %laa

al i gnmentongrREEt taT%?éF"éff‘dF"éfd“?&Oﬂ the Sb‘égr%llse 6®amsphtlnth¢@f§§¢tlmmtlp&tter n of the

? |3 ?t i 0 ntr@etmeofmermmmgrrg@fermdnhthelpgalfé % tli)é Elﬁﬁl&:@rcﬂ’l@ﬁt{dl r@mhsféﬁmh@bl lity.
ccory n ent | et

decent er egAn r%Her t@ ?hr? rln?%r L 6¥ yhttﬁe pPP tiemg(ﬂ? P‘f%etL%Fl ﬁ?tagftpé%véd“iﬁlf t he

plate t abllnémmp@mﬁmnmﬂﬂzeerdate Wbéhantdh’ethdhaprenttt%rbd:té)eplaé‘s@&ndher gdignmgnbeneat h

the bl an |"sﬁ1tge pRIVERH onWh EE ér'i)@rtf())ﬁ foff Hﬁﬁfrﬁ{ taMRl @blel ¥ pésﬂl(ﬁg%ﬁgém%f\fﬂet h an

t rad nt t af to th
spperent a8 e e ia B0 bRk e H RO Rk e

al so V\herbytthﬁealmnmnt tapegéthetpaint @rgeasbesrdpar®ontd Herttegiositivhe bl anket
roller, tclaﬁecm?)\ﬂk Bh pR&hnAfind St wrgatlfs%&%oﬂﬁg ki E@c é+ &pmgﬁ)la&t age of the
print tar%ﬁ le.is sgtngtﬂrom zed ral ve in

accor dand® ait ?H’é"té?fﬁ £ Moy glongfth ec%deo‘laﬁsn?@éf divgstly é‘F“elaPthﬁl ts center
of r ot at ibdamketaoti¢ras peraiqpgardidectmi arthogdnal toer shafiestiterarfthedflarikesrofiet thpher al
surface. tabfle movmg'ﬁirg gﬂqégqrfectegveﬁ’heﬂ tlﬁZ}?ﬁ[)?ta‘oEz é)gss%??llrl] y'aneBﬁ"lrthg heral

vel ocity o i'S rotated due to
the deceMaketigligs the pesitimnaefitas plaig|is grrected by she;ﬁélsgmmtéta%omw elaterfablpl at e or
t he substandtie pidte & Nt BBNE preadirecflorSoHhRREHNECthe Yhal dehtet bRthe Blaniidie bl anket

roller. T&?Jrebb(, adhﬁlg e?n%ﬁé %Jll‘ﬁ t:% get tAhid ﬁ%gﬁ% dlrﬁgtlry 1eRE %‘h bl atn%gtcﬁ)lfl the print

pattern. epea % printing
posi ti on tgrpsitiop et megmmr @r%atsa@rrﬁqt@ bsoqhe ahgmcm stmqfélnemrm tapget tablered on

print tangets, pnTnOta dgaerselweﬂral@ﬂgtﬂe R8s UrthokShaPld thé stafiRbRe! SiehPT i Nt pattern
such as %Fangtlﬁerg e pattern onto the print targets precisely and with high

r epeat abi Ur t her nor e, even if a precise print pattern such as an
el ectrode patt &sar¢syltoaven pfrthmt@@ghtmss)ofah@gliim railafgenidingtthé saypdetthol e to

suppress pﬂit&ﬁb@%ﬁmtprinf‘ta;@?tag}éqg h@:l?ease%(;(ﬁfé"cﬁﬂ/ Béﬂeyth thed blhrﬁce%ﬁ@x‘ plige to
perform precbl %I nti ng ?P]a ? YPB{ﬁSSI ng di Sp | acenent I n the overl ap
to the oPgs 61&0 ‘@Pb‘ﬁ‘ﬁ 8§SLb1 tyf every pa the plate™or the prmt target slipping

laterally with respect to the moving direction of the plate table and the print target table

from the time when the part starts to contact the blanket roller till the time when the part

leaves the blanket roller.  Therefore, after a print pattern is transferred from the plate to

the blanket roller, it is possible to prevent the lines of the print pattern re-transferred from

the blanket roller to the print target from becoming thicker or faded. Thus, it is possible

to increase the repeatability of the print pattern.

Thus, in the present invention, the positions of the print pattern re-transferred
from the blanket roller to the print target after it is transferred from the plate to the blanket



- BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0028] FIG 1 is a schematic
perspective view showing a main part of a first enbodi nent of an offset
printing nethod and an offset printing apparatus according to the present
i nventi on. FIG 2 is a schemgfic side view showing a whole
construction of the offset printing apparatus of FIG 1. FIG 3 is an

enl arged view of FIG 2 taken along the I-1 arrow. FIG 4 is a
schemati ¢ di agram showi ng a control configuration of a controller provided
in the offset printing apparatus of FIG |I. FIG 5 is a diagram
chematld&lqr)ﬁresﬁéwm@e@%@iﬁ?rol ling nmethod of an alignnment stage of each

table in the ofd geticuddrl lmslpiibgmlﬂ@&ﬁil%ybsmﬂie th:é sﬂibn'di‘tﬂenﬂat@?e?ﬁlv@'{?@fh@ a noving
direction fgafféct t abl e. direct i's |ncI|nedfrom

o G r ect Ut BB RiB o Pl S Nents BF LG I ihalsLacopigh pghe plac
FIG 6 i Saldemthgﬂlwmmhngeg Hugledmmoeet itds posibledd hiways mekdibeawingemmental | gnrent

st ages ofof&ﬁkeprrn@glrge%rem.vw@th%ﬁﬁt t\é@%{ﬁu@u@ s%w.tha&un%ﬂdeﬁcéi mh%red In
the of fset pri nﬁwﬁ%hggpar at of Is a plan view

schemat i dAf1&? SHIqRE ri‘“&?@%{f’r‘%?ﬁ‘%‘”ﬁm ﬂ?gerﬂfé‘tqlgl"éﬁr@f‘ tablge of f set
printing Aaasamsu’reﬁthmpbssxbrwtemidr@saihbyematamhsad‘the printing podifiéa. 8 is a schematic

si de vi ew shom«ﬁgcgo,g;,@ttﬁtkgfp{%sgﬁ 19vefnf°18:‘i & év@ré/lgﬁ';ge hﬂd‘é@'t}?ehahgnrﬁfnﬁ's

roll er |S|n ont act I'i ke ate%able or
with a proffte lﬁ%{? ole e fer eyRTysupstiain heldionyibe alignmeat stage of the prmt@rge@ is a
schemat i aatp¢,an inttiglwlighawit igpeaforaéd & th&ahd ﬁﬁtta ah@ fhe Qibstrhteardakesaile a pri nt

target t%nlaﬁ én{é ﬂr{fl ga’ine\%h%nmgln%ré?il ?’&hgetd Eg Le%e ined site on ti\ rQA Is a plan
ko p AgTeh v predberyined

vi ew schemat ate ¢t aBME or the
print target télélaéeﬁuﬁ ﬁt"ﬁ@’ t@ﬂ%ét lmwélqﬁ@&l@meereiaqu mngm@tthe@ama di rection

or t hogonaktween EHEQ)o&'ﬁ@ﬁ bf e pladd wikn dnighhankeperfoshéehn tﬁ@al%nﬁﬁﬁwréa of a
?gﬂ :?‘S € I q thsetprozsailtlgn op t%g %rn(})t tal%et wﬁenraﬁlaﬁgnrgénrt ?scgelr%rrr? a}Eehalltgrr}reneIE)tl a‘?‘enaket
- Therefore, it is possible to print the print pattern of the plate onto the print target with
highly precise positional repeatability.

(3) According to the present invention, if the blanket roller is decentered, the
moving speed of the plate on the alignment stage of the plate table is synchronized, when
the plate table passes directly beneath the blanket roller, with the peripheral velocity in
accordance with an apparent radius of the blanket roller from its center of rotation to the
peripheral point at the lowest end of its peripheral surface. Furthermore, also when the
print target table passes directly beneath the blanket roller, the moving speed of the print
target on the alignment stage of the print target table is synchronized with the peripheral
velocity in accordance with the apparent radius of the blanket roller from its center of
rotation to the peripheral point at the lowest end of its peripheral surface.

As a result, even if there is a change in peripheral velocity of the blanket roller
while the blanket roller is rotated due to the decentering of the blanket roller, it is possible
to move the plate or the substrate at a moving speed in synchronicity with that of the
blanket roller. Thereby, it is possible to increase the repeatability of the print pattern.

(4) Thus, printing with high repeatability of a printing position and with high
repeatability of a print pattern is performed on print targets, to thereby make it possible to
print a precise print pattern such as an electrode pattern onto the print targets precisely and
with high repeatability. Furthermore, even if a prec1se print pattern such as an electrode
pattern is overprinted onto a print target, it is possible to suppress displacement in the
overlap. Accordingly, it is possible to perform precise printing capable of suppressing
displacement in the overlap to the order of micrometers.



‘FIG. 10B is an enlarged view of the roller contact region of the plate or
the print target held on the plate table or the print target table in the
case where the noving direction of the table is inclined froma direction
orthogonal to the shaft center of thg,blanket roller as a result of a
decrease in straightness of the guide rails directly beneath the bl anket
roller. 12 BEST MODE FOR CARRYI NG OUT THE | NVENTI ON [ 0029]

Hereunder is a description of an enbodi nent of the present invention with
reference to the draw ngs. [0030] FIG 1 to FIG 6 show an

enbodi mnent of an offset printing method and an offset printing apparatus

according to the presenBRHnMBB$¢mnq1®QQﬁiTHEINLAWWWQSshomn in F!G. ; to
FIG 3, | rails 15 (for exanple, a set of two rails) extending in one
directio ?I the x axis direction) are provided on the upper side of a
hori zontal mouiG.14s ag¥hemmadic perbpetiveaiitws sidyinga plaat mart flal festkbadihent
subst r at eftaalet brinfidlf mbthod A offselrBilin b ShardrhIRLIMIN3 kS AePpdefach via a

set . of guide blocks 15a so as to be arranged in this order froma first end
side of tRE"Y8Mde rails 15 in the longitudinal direction (fromthe |eft
side in FIG 1Fin@ iFh&heptic side view showing a whole construction of the offset

printing apparatus of FIG. 1.

FIG. 3 is an enlarged view of FIG. 2 taken along the I-I-arrow.

FIG. 4 is a schematic diagram showing a control configuration of a controller
provided in the offset printing apparatus of FIG. 1.

FIG. 5 is a diagram schematically showing a controlling method of an alignment
stage of each table in the offset printing apparatus of FIG. 1 in the case where a moving
direction of each table directly beneath a blanket roller is inclined from a direction
orthogonal to a shaft center of the blanket roller.

FIG. 6 is a diagram showing a schematic controlling method of the alignment
stages of the tables in the case where a blanket roller is decentered in the offset printing
apparatus of FIG. 1.

FIG. 7 is a plan view schematically showing a method for improving print
precision of the offset printing as a method conventionally proposed.

FIG. 8 is a schematic side view showing a state of the offset printing in which the
blanket roller is in contact with a flat-table-like plate held on a plate table or with a print
target held on a print target table.

FIG. 9 is a schematic plan view showing a roller contact region of a plate or a
print target to be in contact with the blanket roller.

FIG. 10A is a plan view schematically showing a moving' direction of the plate
table or the print target table in the case where the table is inclined from a direction
orthogonal to the shaft center of the blanket roller as a result of a decrease in straightness
of guide rails directly beneath the blanket roller.

FIG. 10B is an enlarged view of the roller contact region of the plate or the print
target held on the plate table or the print target table in the case where the moving
direction of the table is inclined from a direction orthogonal to the shaft center of the
blanket roller as a result of a decrease in straightness of the guide rails directly beneath the
blanket roller.



- [ 0032] The tables 16, 17 each include a drive device 18 such as a

| inear notor, and are capable of reciprocating (traveling) along the guide
rails 15 i ndependently of each other. In addition, with a common |inear
scal e 19 provided along the guide raibs 15 at a predeternined site on the
nmount 14, it is possible to detect poSitions of the plate table 16 and the
substrate table 17 in the longitudinal direction of the guide rails 15,

that is, absolute positions (coordinates) of the plate table 16 and the
substrate table 17 relative to a predetermned point in the X axis
direction. [0033] CBE§ﬁh@995ﬁfﬁb€ABQﬁTUG(@H@Tbﬂbﬂ%NEkﬂﬂO®l16 there is
provided an alignnment stage 16a allow ng for a horizontal novenent in the

| ongi t udi g% direction of the guide rails 15 (in the X axis direction) and
in the\dﬂﬁ %lon orthogonal to the longitudinal direction of the guide
rails 15 (in t Hhisrevindeciisa déscaptionar pp emhodimkstofalid pedenginfortioa witht ati on i n t he
yam/anglqegg%mghhheaﬁamﬁﬁt to the longitudinal direction of the guide rails
15. Wth %E(ﬁ Is possible to hold a plate 10 on an upper side of the
allgnnenﬂ ge 16a [ 0034] In addition, simlarly to the alignnent
st age 16a of th&GphaféGKahbwaﬁ@mbomn&ntmpme%&ag*mﬁmpmemoﬂbﬂiauhﬁ%fate tabl e

17,. therqxhﬁngﬁﬂﬁﬁﬂﬁﬂmagd% Hgﬁ@ﬁ 1§§ﬁﬂﬁu 7a allowing for a horizonta

novement axi s ctl the Y axis direction, and also a
rotation ¥ he yaw angle (0). Wth this, it is possible to hold. for
exanpl e, a subsisishdven thFIGdEtmtladg Wuide r&ﬁtﬁS%Wxirﬁﬁl@&ﬁd&ﬁ@ft%ﬁEils@' as that

for the pr'te'ﬁhmrg% gl%tdujezl,flo &{ thte t;Ee.'ax%‘%ikr%cuon) are provided on the upper side of a
horizontal mount 14.  On the guide rails 15, a plate table 16 and a substrate table 17
(print target table) are slidably attached each via a set of guide blocks.15a so as to be
arranged in this order from a first end side of the guide rails 15 in the longitudinal
direction (from the left side in FIG. 1 and FIG. 2).

[0032]

The tables 16, 17 each include a drive device 18 such as a linear motor, and are
capable of reciprocating (traveling) along the guide rails 15 independently of each other.
In addition, with a common linear scale 19 provided along the guide rails 15 at a
predetermined site on the mount 14, it is possible to detect positions of the plate table 16
and the substrate table 17 in the longitudinal direction of the guide rails 15, that is,
absolute positions (coordinates) of the plate table 16 and the substrate table 17 relative to a
predetermined point in the X axis direction.

[0033]

On an upper portion of the plate table 16, there is provided an alignment stage
16a allowing for a horizontal movement in the longitudinal direction of the guide rails 15
(in the X axis direction) and in the direction orthogonal to the longitudinal direction of the
guide rails 15 (in the Y axis direction), and also allowing for a rotation in the yaw angle
(8) with respect to the longitudinal direction of the guide rails 15. With this, it is possible
to hold a plate 10 on an upper side of the alignment stage 16a.

[0034]

In addition, similarly to the alignment stage 16a of the plate table 16, on an upper
portion of the substrate table 17, there is provided an alignment stage 17a allowing for a
horizontal movement in the X axis direction and the Y axis direction, and also a rotation in
the yaw angle (0). With this, it is possible to hold, for example, a substrate 11 (denoted
with the same reference numeral as that for the print target 11, for the sake of



~13 conveni ence) as a print target 11 on an upper surface of the alignnment
stage 17a. [0035] In a mddle portion.in the |ongitudinal direction
of the guide rails 15 on the nmount 14, there is provided a transfer
mechani sm portion 20 including: a bl anket roller 9, which is arranged al ong
the direction orthogonal to the longitudinal direction of the guide rails
15 (along the Y axis direction) so as to cross above the guide rails 15; a
rai sing-lowering actuator 21 for raising/lowering the blanket roller 9; and
a drive notor 22 for rotatingly driving the bl anket roller 9. [0036]

Fur t her mofoBYeHgNCe) 3sadwiat wraet g’e@ﬂ ¥ yppepsurfapeofthe plignment ftege Idranpl e at a site
spaced a [po®sjet erm ned distance away fromthe transfﬁr nechanhsn1p0{t|on 20
to a second end side.in the.l i tudi direction of t uide rails 15,
‘there is provi 8“5‘“%P?BH%EH¥ gW Q“E%SFH“%HP8 ﬂ@éﬂﬁ%ﬁmgﬂﬁdﬁﬁgﬁwo§énsors 24
are used Hothgld igpravided pltangeriifedheism portion@0andlghng ntblakegelléd®awafcht he pl at e
table 16 1§-8ﬁlar@e§Qloh%tlﬁldng&lc;nnﬁt%f@ﬁt fOQEglo%éltMa(ﬂdf?&tﬁ)n%fﬁileggfa {lfs stage 17a

of the s t own I n e of fset
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respecti v&]vyngqnegllggkgtﬂmepg 16, 17 based on detection signals, which are

i nput fromﬁﬁ I near scale 19, for the positions of the plate table 16 and
the substl table 17 in the longitudinal direction of the guide rails 15
Fmd aiso basedFanhaingrbahﬁa pridetermfirdisRPoi th%hﬂﬁi}lihﬁf@dx@rﬂﬁﬁ@fa&%sors 24.
0038 of the present,.invention is
required ?)cef)iea %dre%]% E{awéé‘{'l‘g M%hglﬁag (e)rrréleChgrs"Ssl?&?\% |2r9t%f'§f 028 there
i's provi ad silep 'éz?éoqgabqhéal\ﬂypetiqng)f&?e@u%aé& 1% there is pewyidedgpehighmaptt o fi r st
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whi ch hag hgﬁg!ﬁrﬁ gftﬁ‘h%atfe%? lﬁo totah%lgﬁhSﬁ‘étfsfrﬂtg EQFId ®&tion of the
gui de ralaﬂlgnmﬁﬂtSfﬂﬁel?}fcffgbttsqbstraittah@ ldppar atus of the present |nvent| on
further |o@j7qdes an inking device 27 above the nount 14 between the plate

table waiting gre e transfer nmechanis ortion 20, The inking
device 27 is f ﬁ% W&qgh}éh[fﬂ %ffsgt Elr(jltlﬁgP@J%ﬂ%#mg Preshenentiondydhersa of the
pl at e t abhdudeB a cTteollof tewptrolpieiiat) Afongipmgabmeands tohie ajfgﬁﬁleﬁlistagﬂyﬁfm;l on
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corresponding to sécond ends i'n direction of the guide
rails 15 qmﬁ‘fesc%lﬁ Bg’tfP%ﬁhé PP§idng|of Hieindate ?P%d 6pgd the substragg table 7 imythg new
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removi ng fter printing while the substrate table 17 is kept
tﬁeaﬁ ﬁ]%ﬁlas%ﬁsolslzaﬁ
wai ting a 8]
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, The offset printing apparatus of the present invention is required to perform offset
printing. Therefore, as shown in FIG. 2, there is provided a plate table waiting area 26 at
a site corresponding to first ends in the longitudinal direction of the guide rails 15 on the
mount 14.  The plate table waiting area 26 is for keeping waiting the plate table 16,
which has been moved to the first ends in the longitudinal direction of the guide rails 15.
The offset printing apparatus of the present invention further includes an inking device 27
above the mount 14 between the plate table waiting area 26 and the transfer mechanism
portion 20.  The inking device 27 is for inking the plate 10 held on the alignment stage
16a of the plate table 16. The offset printing apparatus of the present invention further
includes a substrate installation area 28 at a site on the mount 14 corresponding to second
ends in the longitudinal direction of the guide rails 15. The substrate installation area 28
is for attaching a new substrate 11 to the alignment stage 17a of the substrate table 17 and

removing a substrate 11 after printing while the substrate table 17 is kept waiting at the



14 second ends in the longitudinal direction of the guide rails 15 after
the substrate table 17 is noved to the second end. [0039] In nore
detail, as shown in FIG 1 and FIG 2, a support mount 29 and precision
caneras 24 (denoted with the same ref.erence nuneral as that for the

al i gnnment sensors 24) as alignnent sensors 24 provided on the support nount
29 are provided above the alignnent area 23 so as to face dowwardly. The
support nount 29 allows the plate table 16 and the substrate table 17
traveling along the guide rails 15 to pass therebeneath. The precision
caneras 24cendengyipvhalledsislined direstion pf s goidd rdils 16 whershpodismye Gbtenitis or f our
corners Ghovedeo feat®nd@ndiel d on the alignnent stage 16a of the plate table
16, and 3b§§%Of the substrate 11 held on the alignnment stage 17a of the
substr at le 17. In FIG 1, the precision caneras 24 are provi ded at
four sites cor iespentttailgat shotvhén Fgun and)Ff(éIZSaSlepbhmqnhm%anﬁQ)rﬁmﬂort he

substrat ition
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table 16 e su strate ta pPOSSI 0 control
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vel oci t y)presisiereamesis|2dqre govitdgd #fowoites eirtesprydinigdo therfewtdoumersaff thene

posi ti ongliate M@REEhé Skbsirite1ease/ decrease in the X axis direction) and the
anount of[ &@ﬁl tional change per unit tinme when the positions of the tables
16, 17 arg anged in the X axis direction. [0041] The controller 25
further includds skewrminiIgGnk hasedtoagable positionl deotién OgnakSt, fia\eactgofahd unct i on

of gi Vi Ngife GBI JessesTpl) [ mﬁg f o the
plate tag)l W}G eal%%]u% e %t ra?lgq?a&mgﬂ %%Ielbg& ﬁg. g‘\/emlﬁggﬁgﬁée% Firstly,

in a statP&® ech“P“ttﬂ"emBF'&t]g g 5PHrollsT PegiNg asnHAkrommand L lmoérG&Oé'F'W’gned
al i gnnmenttapopoesiticmrierssetignahtd the raapdctinerdrite devizas PBof théiplafertatdle $6 amd camer as

24 as t th@édb&%@?ﬁlesﬁnSWsﬁ r&qlﬁvag%gss‘?ﬂert SnitdPRE é%sxﬁ&#é %Eth%%abqgs et

poi nti ng mar ker's Shown in ure) provi 0si hg corners
or the fddrin theiongitedigpl diretion ofithe g}Udﬁh'@llﬁjl (1“ theeX priadisectign). e 116 When

si gnal s S2nw@dllet DE firtagidclades dtalﬂhﬂtraf/élm@’lcbxhtﬂ)llpbﬂﬁhSISQBa;ﬁBl%'fa&t%ﬂldea t he

al i gnnen t he. a .C rol portion
25|bgg| vetsm(?l%goqre%g{ﬁ {)I%L’elﬁl%"raregtmé??d 2 PR S?%ﬁgﬁ?ﬁveh% heg%"“i/ga%t&? tﬁe pl at e
tabl e 16.tabjgst1§. they Wpﬂm&tbmdlce@m@.ﬂh@osnamall@ange (an increase/decrease in

the X axis direction) and the amount of positional change per unit time when the positions
of the tables 16, 17 are changed in the X axis direction.
10041]

The controller 25 furtherincludes an alignment stage control portion 25b having

a function of giving a correction command for correcting a sensor feedback to the plate -
table 16 and the substrate table 17 in the following manner. Firstly, in a state with the
plate table 16 being arranged at a predetermined alignment position preset in the
alignment area 23, the precision cameras 24 as the alignment sensors provided on the
support mount 29 detect pointing markers (not shown in the figure) provided on the
opposing corners or the four corners of the plate 10 held on the plate table 16. When
signals S2 of the image are input from the precision cameras 24 to the alignment stage
control portion 25b, the alignment stage control portion 25b gives a correction command
C2 to the alignment stage 16a of the plate table 16. With the correction command C2, a



-sensor feedback alignment correction is perforned so that the positions of
the pointing markers detected by the precision caneras 24 match the preset
positions. Simlarly, in a state with the substrate table 17 being arranged
at the predeterm ned alignnment positi,gn, the precision canmeras 24 detect

poi nting markers (not shown in the figure) provided on the opposing corners
or the four corners of the substrate 11 held on the substrate table 17.
When signals S2 of the image are input fromthe precision canmeras 24 to the
alignment stage control portion 25b, the alignment stage control portion
25b gi vesersor fedlack |abgmmrmmn@315tmrfpmedasmﬂgn thermosisivagef the7pointingt he
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the plate 10 when an initial alignnment is performed thereon in the

al i gnnent area 23 always the same for every substrate 11. Consequently.
after transfer of a print pattern to the blanket roller 9 by the plate 10,
the print pattern can be re-transferred to the target position on the
substrate 11 by the blanket roller 9 with high precision and also with high
repeatability. [0044] In the case where inportance is attached to
prevention of displacenent of print patterns when overprinting is perforned
on a substrate 11 as a prlnt target mnthout requrrlng r|g|d repeatablllty
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-17 mechani sm portion 20 by use of a function of the table traveling control
portion 25a, the controller 25 uses the alignnment stage control portion 25b
to gi've a correction conmand to the alignnent stages 16a, 17a respectively
of the tables 16, 17 based on the datg in the database 30. [0046]

To be nore specific, such a case is one as shown for exanple in FIG 5, in
which the guide rails 15 (see FIG 1 and FIG 2) are inclined, directly
beneath the blanket roller 9, fromthe direction orthogonal to the shaft
center of the blanket roller 9 by an inclination angle of B. In particular,
in the cdBé&efisre arensitedimadygncaiop derapppsingeqrarsn et el fayr epmens ofitheow i n t he
figure) ahbdvae 1ltabeutedbl Bleil-t61r£H statB vithugbdtates] 1tta Bk @selias h%ewfb‘ﬁhi ned from

the directi ort oo haf.t center 9 by an
i nclinat ﬁoﬁet%emlg ¢ (fq.‘ g?o i ?ﬂt?l I eé‘é“ﬁ%e g;& ip@ssut’sﬁré"tett&w 217 H‘Qw i xg
cont r ol pﬁéb%tﬁamnﬂﬂ@tw ?waﬂﬁeﬁ fah¢tipmred the teblatyevadingcomstol portion 8ha @Bhe As a

result, V@Bﬁﬂaolterr @5\%&@&1 forrﬁmetth@s&ls@ét@ta%fé 1t7qo&m1@hﬁ&k&%¥earz@'ahe Gtop tnd
re-transfe he su re perforned by

causi ng t° Hé t‘ﬁfeef?@eﬁZB'i the E‘@g%fﬁ'a“'f“ﬁjg l’§ﬂ6’§’t“rpé?f‘é‘°’£‘ ab’ﬁéerlt aty l?i‘sf directly
beneat h tfhectioh afitbetaligmhéng stafe cantrobpargart Biimfclmmtrdllerﬁ:gnhv posﬂhcmstolﬁe

al i gn”entthegﬁl%gﬁx%ntllﬁ?rkerl bt "smﬁtthélﬁét}f%ﬂ;n th&'6p eﬁo ﬁm(]n@ or fhf: fodher eby, while

the tabl es F’ vance a uni st anc axl s rection, the
posi ti on§°8\erst‘}féhea5|” rate b dedgeirgdy tﬁ%%r“‘i"?acﬁf‘%ra%%"q@éh% 3lignmentcased et ed by
tanB t 0 tanecadieried td tha poypg@®bitiens throupie thdihodgdritd) indvemedti i khetXhexit abl e novi ng

direct i Onyirldidnnlt AR Qgg TR EREHTHLA G BB | mggm andi@hdppRNal { center

of the blan |rec

i ncl i nat |aHE“‘aﬁljls@g%f7@fé}i*FoF”BFt§%‘F fﬁé@r*é(nt Tbﬁmﬁkf‘%lt pessibleetogendgnibent st ages
1]§a | I17a pofitibherf thabltseatd 61 rélz?tw@ﬁ@tf@éﬁ%@feﬁtﬁlﬂé’lf@lﬂva&b&e&é’fki@wﬁﬁo&@ﬂVem ﬁnce
of illust . e.constitye el enents,to those
of Fo EhR e pRRREY RS rioh Rt S“befata S PPRL'S tF BliginEt é%%ij [ 0047]
As for tHdeeghare, ibis pessedle makeribe pwtsmrcﬁ‘t@rwh@@se diwheneinguitigaligamern 15
directly ibpsitanbd fh@ﬁof?hrﬁt’ﬂk@hgrﬁﬁ’énk @rrea 93 reflﬁfve%(ﬁl%bﬁtlérhgf tRé plaf foakleg 16 or

t he substratﬁ ltagbl e %) %ff% tg @g "H’p Ig}iérectl beneat h t he

bl anket AOI"'EF e d)slfel’i 8rePIéf'1 ¢ ghgnmenbarga nd always e sarp5 6] acenent
gauge or evéry shibskrate(Inot Cstmqmmtlm dfigetrinstmoé) primypabienus thd blankerealdat9e a

di spl acengnje ;Qgtetlbeché ﬁll?xlntebagt@m(eﬁn I}Jre'-tpangﬂ?re&”d’ tﬁﬂa‘r&@ 5 the GRREGE Of the

bl anket r IIer @‘HﬁL’ ﬁ descri bed abave, even.in the case where
the tabl &1 mHeRenkerodes Bnith 4i glhsPr‘?Cl‘fé n e SPrVUFhli‘ﬁlére(HFQ‘@E]t“i’on orthogonal to
t he shaft[O(Mémt er of the blanket roller 9, it is possible to correct the

table moving difetiomuts lhgohmﬁ% 40 mgg.céww@q%gaisg&gmﬁeﬁfo@m{tt cent er

of the bl anket urrn s) on the
pl at e 10 PaRkns Yhe“t%rﬁglﬁ'ﬂg% rsa&eéfomedtm aclsusﬁratt%bl 3 4 Ry HriAnget wag@s 16a, 17a

respecti \tﬁqumfgmgldﬂﬁszﬁbdlB@ off@le firdt- lﬁﬁaﬁmhh}&tﬂ’eﬁﬂ foPéveePaibaBite 1 BG Optint 2
cont S Bgalt b5 PR Ry SOl D55 G GRS SR 0 A 1
plate 10 “’Eeosubﬁ@tfbl 1a‘ﬁk@ta fﬁfél IP@(UHQ is performedyerstbe bibstrato 1pnsteedvf poiptdnesi bi l ity
of the | itmesigahehtiRarérs madpaqtde%ﬁhé‘ ds;%slhge&mr@ 9r theifslr@brmefs Jraded at the
time of | tl%u%t% ltl raps tLls caser i mma? albgnmen?neeEi%L)tl t?erpe?fo%)e ct]nethg lélu Sé%rgtgtl? 11.

held on the substrate table 17 before the first printing is performed thereon.

[0045] .

The controller 25 further includes a database 30 in which is alreédy stored data on

the lowering in straightness of a portion of the transfer mechanism portion 20 arranged

directly beneath the blanket roller 9 in the longitudinal direction of the guide rails 15,

namely, data on inclination angles of the portion of the gvuide rails 15 from the direction

orthogonal to the shaft center of the blanket roller 9. Fhrthermore, when the plate table

16 and the substrate table 17 travels directly beneath the blanket roller 9 of the transfer



[ 0049] If the guide rails 15 are curved directly beneath the bl anket
roller 9, when the tables 16, 17 travel along the curved guide rails 15,
the inclination angle changes between the table noving direction 13 of the
plate table 16 as well as the substrgte table 17 and the direction
orthogonal to the shaft center of the blanket roller 9. Wth this change,
the angle (attitude) changes between the direction orthogonal to the shaft
center of the blanket roller 9 and the plate 10 as well as the substrate 11
hel d respectively on the tables 16, 17. Therefore, in such a case, wth the
adj ust merRechanism Porsion 28 hyluse ¢im fugetioning they thigp ravaling cenjend parsign 23g sheof the

:E ﬁb| ?Sbﬁ-@on&%llerggﬁse%ttﬁd zillgﬂﬁl%nlcbfag% kRentrll @b@loﬁQS@ﬂfjgl@@QC(ﬁké}ég&f @Jnfmélnlﬂ thel d on
e ta ust e e di.rectl on
or't hogondl® PEnpiee: ke 16 30k B3PGSR el B bl bt e ot s th

| nci dent adatapaset3fer e are cases where the blanket roller 9 is decentered due
to accur goysedr the Ilke with which it was manufactured. In this case, due
to the decente parent radius of the_blanket roller 9 fromits

center. of rot aElJP gg moge ?W%‘%ﬁ’eﬁ”f’*ﬂ)%‘?sﬁlls W55 shamsios pamplsinddiehd? WhicBn t he
angl e of thoguidé rils bF (sehEIG I ankt €1G.120 hiednclBed, Aldrectlyr teaedth thealamRetitbllawch a -

bl anket rRlph ffe dhelton’ PBEGRAI W thds1 Q:Qﬁl?lt(?fq e ﬁl%l&% }o?ﬂg?% ReRminai Bﬁ reis a

possibility of changelnlts perip era oclt vi ew of
this, théBeRfPol Ippartel FntBlthiease yhere bl mpwnE disectin il A deaotedputhiasnal speed
and an aragiow if altet figune) ¥ tHerpldth eabii lr&dﬂmﬁeesfuemdte’:\ﬂabldIlﬂesﬁﬁqbl%d(ﬁfon{t'ﬂ@ bl anket

roller drf ctﬁcl?xeor%hr %ﬂf&i %rthggn%?ac@ht%mfg < Bl %t ?({(fler E g% gr(la %(nt% attloh an%';l 8§§nsor

corresponds on con I"on 1e of
control | |thfgcqnﬁe“¢ré’t5é§mwsﬁs theyaklg trawdmg wentrcdmamoo @a# with fiearlignmenietage

'?Ih r cgm‘ er@ﬂ&?lqionwgrzgst i ARa &fsulk, h%elaltﬁﬂ&e;t frdsrﬁltﬂeqﬂa@l@yo 1?% Blangettac%l&Pmnd C4dt 0
e driv ase na rotatignal spee
and t he %8 ﬁzfl)nnsar from bf?”f']ﬁe r%l?erg %’"&%QI sareé?fré?FBe Wp?fl"“f‘ggﬁ
encoder 3>iat¢ tak@d6t3®dtthﬁesuu$tra®€etabdnt16|to Q@vebtﬂlrttctie bireathithe blankek enled?, aThus Wi th
the assogbatitRn c@&ntah@lsrgabén% tHeDJl%Hn@ﬂ’t 208 [ 1POfL el eRPSr the taBick BE, tabl e
travellng rllh 0@?}’% ] % 3 &2 W al[g(?nmané stage cqgntrol partion 25b,

i s posdi bl BSTF Ia'% e LS 'BtF“CteH'éﬂF%F’@%d“‘[CGB’BZ] 19
The cont thd pasitioRSof the alnwlmemnsthgnddéa d7daxteesb¢.s:etnéil& dorrettid bhtahB t@theunul at ed
data obt Qi'lt@&ﬂ)nbibpwlﬁ% Qllé%llr)éctmﬁa}ﬁ Whﬁéﬂgh@ﬁgl@mfﬂgmlﬁpt@&r G n{cﬂﬂéduf?org f the

decent er ed (pl anket %aj fromit ri pheral
posi tion the ‘felcgorl?)‘ﬁ\l)é’lg 606‘F shafecentsy Pf)'ﬁéP&Pkﬁu?ue&c?éﬁ%élﬂf‘r&awg to the change
i n rot at idiraetionangh&IG\A, the mchinanorvm@rb @ B andcdisptatedEnttahuh@lbf thet r avel i ng

control Qg?ﬁ:ﬁ&ﬂ Ft%g% 1'6§ %%‘fj H}eq%tflésa]k 17 Bljg%f;%g@é?edtfg{)thg sz%k% o?ndnvterhllgncséUbSt rate

table 17 rect eneath t frechani sm
portion 26l “étr‘t‘f&“r eOXheswisednitnd- like Qﬁ“%ﬁefﬁﬁbm‘ftﬂlﬁ@ ﬁlpiiﬁg?fﬁéﬁtloét@ge control

portion 50 108 drd@esidna@d REMLIKS réREcl§ambok/a respectively of the tables 16,
17 based 6)(f11 he data in the database 32. [0053] To be nore specific,
t he contr[ l'er 25 associates the table traveling control portion 25a with
the roller rotAsifarhedan erothe horaringnn stBdghtisepithy guidheails i § divedtler from t he

pl at e 10 pkgeatt@e Biaﬁl&l{%lle‘f 9| ﬂo?éxa%p@éthé Eratertﬁlﬁlé fi8br {h"e%‘BsErgt% dylankghy rol ler 9
to the Slflrlgsetlrgg L3 ;Ir) % %E/ﬂl’ ﬁ(g%ato tabl e 16 or the substrate
tabl e 17 "P¥@hHLxgsRegd directy pengahdhs planiss plls A& thsiediedrils 15iiter 9 as shown
in FI G @dence agphedibpiapersgnn girgomr tietlike adt shdvrein the figure) may be used to :

measure a displacement of the table 16 or 17 in the direction to shaft center of the blanket

roller 9.

[0048]

As described above, even in the case where the table moving direction 13 is
inclined from the direction orthogonal to the shaft center of the blanket roller 9, it is
possible to correct the table moving direction 13 to the direction orthogonal to the shaft

center of the blanket roller 9 during the time when all the sites (points) on the plate 10 and



-peri.pheral velocity of the blanket roller 9 found fromthe rotational speed
and the radius of the blanket roller 9, the controller 25 is capabl e of
correcting the noving speed of the plate 10 or the substrate 11 held on the
al i gnnment stages 16a, 17a in the X axiks direction by making the noving
speed higher or lower than the traveling speed of the tables 16. 17.
Firstly, based on the data in the database 32 on the decentering of the

bl anket roller 9, it is possible to find the peripheral velocity (an actual
peri pheral velocity of the contact portion with the plate 10 held on the

pl at e t abhesubstrae lrh@dgammm@emﬁaﬁ@ aolatrpwpedivigbtanghetablebll 6, 177) by

mul ti plyipags merﬁn@p&s@m rdgi’eﬁlll 1@scoafacﬁﬂgav1m memhkét%lleeb Uhichaas hts center of

rotation to a sition at its outer
SRR K s AT A A I AN
rol I er 9 fram thte plate p@ i the bldnkedralter Briais passgileto meyanaposgibiity dfibe pises pher al
vel ocity, ofttllﬂieprmt 'p&&'ﬁ? ﬁBm%@&ﬁm%%cl&? onfhfed RIREGHE Yfatre Handierddh Bee! 1 ng

tabl e 160@ hs r el atl drsplaced 1n the X axis direction wth respect "
to the c ?“é@’p@ £ ‘hig theat étrai% br 17 by use of a function of the alignment
stage corf0p4l] portion 25b. As a result, it is possible to correct the

moving speed Off06,iRk ?atllg 1§Qre%rJeB%1r§ ngﬁatefl@attl?th%%la“%tqol%? of Qﬁ%nat]hk gnment

stage 16a in the X axlis directiaon nmovi ng speed hi gher or | ower
than the BRlgVE 17153‘5‘15@@6%81" %V@dtgaﬁpé@lszlé t wwhm@loa anélgahanges betwern bl anket
rol |l er 9 thstatlreentigy dtbcand1 Rof thpplateaitile 18 wal &thé pstdianbri1 7@y 9 from

18 cont efisDlod @iidbbfd e LR BELI BHRL BsRORIEL O1 @ WE L. BeTENT OF 105

outer perip i s high.
Ther ef or engleitipidpyehaages bg&\*@g@thpsiae@ronmogﬁnatméhq shafx@mterg)ftt@@bblweqa or 17
is shift &dlrl]érO) dndénd gatea0 ds Senlgs ihe sﬁlﬂ;&at’éab|h@1dtrés§¥&ivbﬂgm%é @sifki @ﬂ 1|72| ot hﬂ] eby
i ncrease .t.he novin eld on the
al i gnmantﬂl];he efyg i gCth:fs% &'f&\e SUP '(é i&ﬁé’tawl‘?&ﬁla%&(‘?sfﬂfar?é'ga’ﬁﬁ%frsﬁgfs radi us
of the bl @ﬁk@tﬁ Olf tieltallesol 6 | Brihd attitudesifdhe méte 1 Oted thenulistratelié hpldranpher al

position tﬁﬁlestmal{]ﬁié@'be @Hj%t@(j sd ds%0 BhIBhg ﬁ@rd'irga%%lnh%%fnta%%é shaRBllr then
t he peri pg%q?ﬂ&el o | ow. Therefore, the alighment stage 16a or 17a

of the tr% °t R6F 16 or 17 is shifted to the rear side in the table
travel i ndO@i0jecti on, to thereby decrease the noving speed of the plate 10

or the substr arlrf‘clc%ilitah tﬁer@ Breld&s Q\lh'e&rm@mmlétt Rir é‘@ﬁ%%ﬂb{r ue-m us, even if

t he peripheral vel ogli the contact portion of roI ler 9 with
the pl at @qdagrordhfel l%ed’b‘gtWB‘P}é‘ti?slnba“Ef%‘l‘iﬁféd \I/Wihlséa%ehé“%‘loélﬂﬂéﬁcefﬂmqger 9
rot at es 3bOappagnhemdius bf th lapka $o1kdr © fiotn ﬁymtuomozaelohlttenmipﬁ@aspeed of the

plate 10 g?)gltlh&ecbhﬁfll%ktdg@etn%néjon% J}l.%t]e%% &gﬁdrpmv\ﬁ]eablar}@% ro?l 9’ ‘{s[ f hepontact

portion ro R whi ch has
been tr arsyfiei sedh & blanket rodlen? isrretated with adeastintapiriéqnat @lef:(b rthege isjas

r e- t r ansfpetditgtityfofenarigben fid puriphérar@ideay. 9 to the substrate 11, it is

possi bl e [b&lrlmke the repeatability of the print pattern hi ghl y precise.

[ 0054] If the controller 25 includes an inking control portion 25d
for control | i nip eipweptriathicoenasller B2 inchidenysaevifordegttinga shaional spedd G 4

with a doub laﬁfandg)é taeludd) nethe@ﬁcﬁn%relnﬂ!ﬂldﬂgctﬁﬁw'ﬂ%' bIRREL oA 92&%& an be
controll«? :s;n (glchronlmty Ietravelln contrﬁ portion 25a,
then t he BPYFETIGRENPOBIP e P ‘thémP b & SABOHETCRRY fiﬁﬁ?@d o[}§r 'PRER nki ng
devi ce 2TFonindmpottive 25t Htaeistcaprble dfEopas Brstht hotativghl dphal dndkhawgtalienilce 27.
[ 0055] angle in the circumferential direction of the blanket roller 9 by giving a command C4 to

the drive motor 22 based on detection signals S3 for the rotational speed and the rotational

angle. The detection signals S3 are input from an encoder 31 fixed to the drive motor 22

of the blanket roller 9.  Thus, with the association of the roller rotation control portion

25¢ with the table traveling control portion 25a and the alignment stage control portion

25b, it is possible to control the alignment stages of the tables.
[0052]



-When the offset printing apparatus of the present invention with the above
construction is used to performoffset printing, firstly the alignnent
stage 16a of the plate table 16 is used in the alignment area 23 to align a
plate 10 held on the plate table 16 g gery time the plate 10 is repl aced
after every passage of a predeterm ned period of printing tine even if the
sane plate 10 is used again. In addition, every tine a new substrate 11 is
hel d on the substrate table 17, the alignnment stage 17a of the substrate
table 17 is used in the alignnment area 23 to align the substrate 11.

Ther eby, every The gentroller 255fupberdnddudes pdlatabgse 32 in whichdssaceimwaefl dethe substrat e

11 at t heobidife Uytprmo@ly Iﬁé’tﬁ‘,drlﬁged}ﬁhgééen a@aﬁéﬂeraamsbrth@@e&%t&apolm;@{e 10 at
the tine | 10 i s inked by

1egsr 99 ed: & téc{n Qal £itsl1d 3tf
the i nki 1§ el ¥R 1B genteppd roigtigndo theperiphcs Hoolie s PV Sft€e 10 to the
t ransf er peeiphaalissrfaqearcedrding 20the Phanlge irt togatipha taegle abWith 1is,i veheb @i fugetion avel ed,

L hfdb' ant‘cﬁtthé'tﬁi)ltz %ravéimb%omc%gnffonfgsmcyt?%ptmrawtstﬁee@g@&ﬁﬁi 1%@?% ng glr ?te g flgom
e on a

the pl at éUEﬂPafeota'P'ﬁﬁgffs%l]i@F gt the Pl etm@iaf% of fe teaifet PaghaniTROBIon? | o

travel ed 20pa naveetibi eorsmbyst is given frbmhee alighmenheageubstrslpotidnadsbeo thé t 0 t he

transfer Jigeheflistihorsl | AltedleivERAindMIbke)4. N9 palhSh il Gud ARhe 171 belng

travel ed, roll rought roma ove 1nto contact with the
21 subst rd#faas£B2hel d on the substrate table 17 at a synchroni zed speed.
Re-transfleos¥o the substrate 11 is perforned by the bl anket roller 9. This

operation is p%fbgms‘f{jsg\é’pi'ﬁc eth%ﬁ(gl%rb 1&%5 %)]Cla?ess tlri)e ta ! %l%tegtc%nt%le repl aced,

t hereby the print he substrates 11.
[ 0057] Pomon 2|5Hu‘§th the edbleiotgion éorttﬁ%p@ﬁlpséﬁc prﬁhnteubngmpp@n%fmfsoraﬂ@ t he

of f set prglat Il(ﬁtlb @@Bﬁhﬁétb@leﬁ?bh&dmﬁlfsfe? h@mﬁh@ﬂﬁﬁl{et FOIéLOtd BB suRRalll gnrent s
per f orme to thereby nake

d 6a .0

it possi bqerf%f% t?(f tﬁ?‘lgla It%tl%Sl ?%r téf 5%56?%6@ rff ﬁ%’(ﬁe(g@stfatvfbloqﬂre W the plate
t abl e 16 benedtiothe biankesroldar 9@k shdven latP[I@cdwat@rspeqdos syricorongfitytwits thd ate 10 to t he
p: ate t aﬁieﬁ ﬂe@al"\ﬂ@ﬁi&t& Bﬁh@b%ﬁ@et mlek § fé\fnﬁefﬁ'ﬁ?@lg r?%trﬂdaﬁgﬂeé{deargilr}h% {b:gglf[s gkt sble -
al i gnnen

gt o t HB¢ @B@‘ ﬁ{fﬁ%nﬁtth%ﬁg‘&’ﬁ?r 5t'gcarf?8 80? <Sling F&toé““ﬁfp%ﬁd of therRigfet er i ned
p05| ti on Idroritreesubsitngt tatedd ¢rathk elignmant sthgratl 6an 7e ir the Xodxis dictdrt e hnment
posi tion @Jklﬁ%e %bﬁltg spled h@g’heP 91' bR tﬁ%ﬁpﬁntﬁ: Ex@@é?m%@ﬁéeﬂ ot the' 8 fghpy Substrate

11 is attac fore, possi b rint pattern of the
plate 10 Fd'ﬁ Sqdé’indEﬁt dapy tt“? @Pﬁat{?FF then ’é‘ﬁ H%‘teflgf'é% ofthe gka“]&‘rtlr?ﬂer Peif et s with
hi gh pr eqiosdibin tafiet the périphiegih velegsahambitlial pyripHetd) $8bcity of the contact portion

with the plate 10 held on the plate table 16 or the substrate 11 held on the substrate table

17) by multiplying an apparent radius of the blanket roller 9 from its center of rotation to

the peripheral position at the lower end of its outer peripheral surface by an angular

velocity of rotation when the blanket roller 9 is at a specified rotational angle.

Depending on the peripheral velocity, the alignment stage 16a or 17a respectively of the

traveling table 16 or 17 is relatively displaced in the X axis direction with respect to the

corresponding table 16 or 17 by use of a function of the alignment stage control portion

25b. As aresult, it is possible to correct the moving speed of the plate 10 or the substrate

11 held on the alignment stage 16a in the X axis direction by making moving speed higher

or lower than the traveling speed of the tables 16, 17.  As a result, if the blanket roller 9

is decentered and an apparent radius of the blanket roller 9 from its center of rotation to

the peripheral position at the lower end of its outer peripheral surface is large, then its

peripheral velocity is high. Therefore, the alignment stage 16a or 17a of the traveling

tables 16 or 17 is shifted to the forward side in the table traveling direction, to thereby

increase the moving speed of the plate 10 or the substrate 11 held on the alignment stage



-Furthernore, even if the straightness of the guide rails 15 for guiding the
travel of the plate table 16 or the substrate table 17 is decreased
directly beneath the blanket roller 9, it is possible to prevent the
possibility of an occurrence of a | atgral displacenent of the bl anket
roller 9 fromthe tine when every part of the plate 10 or the substrate 11
starts to contact the blanket roller 9 till the tinme when the part | eaves
‘the blanket roller 9. Therefore, it is possible to prevent the lines of a
print pattern, which have been transferred fromthe plate 10 to the bl anket
roller 9, 16Iar<><§r#‘7?be<§bmhﬁgthphh@ldelrf thgrapparentrrediusighe blekeprallet 9 fratmtisrn i s

re-t ranSf&hfeﬁ‘Gflfofa@iBh Mﬂe ?éﬁ,méﬁﬂ 6sHidnBit thR 16Rerl AR of H?éﬁtéﬁﬁeﬁﬁ al shffb& can

i ncrease the r ri ntg_ g tern. [0059 ernore, even
i f due tosf'%” h‘f Berrlp:l?ﬁyb\‘el?%té‘ 108 k dDCTE B dhe aélgn?*ﬁ@rséagrﬂé%orcmﬁée in
peri pher ahe Vewblog tapleolf6 arH@ ihshifiddad theakedresidedn weaable traveﬂ;mg diradtied, toi t i S

possi bl e th@reﬁ@éfé%réa@th@hfé?/ﬁlgjsﬁee‘arofrtﬁ'éepleﬁyl?ﬂ)f @ ?utﬂ}sgral%tl 1'&'%\6't speed I n

synchroni peripheral velocit ler 9. This
rrékes it 33 éF'P)tI sggg 66? trt/Rer Thiscrsadithe H%”Hh@f?é&?la‘myl qft“}ﬁ @ptapm;)rmq nt
pattern. ¢fQ6anket roller 9 With itle s $0 bt the tubsprate fl 0 isohangadiwtile Y BladKee

substr at gg)idrly I‘Martég 3'3? gt%réc%pﬁ: a[ﬁ)@%l[)lietté( ﬁ%h&?fz@ﬁﬂe%ﬂ@g@ép%%@@f tﬁ»‘?gl @ 19° W th

hi gh repeat abi | tern her et or e print a

preci se i }i’ﬁsub%a‘fat“'e]rlnw@bﬁﬁ Pﬁﬁpllfﬁal Spleeity ofdhe prtacepertiomotthe hlankadpetor Qt e 11

Therefore, when a print pattern, which has been transferred from the plate 10 to the
blanket roller 9, is re-transferred from the blanket roller 9 to the substrate 11, it is possible
to make the repeatability of the print pattern highly precise.

[0054]

If the controller 25 includes an inking control portion 25d for controlling an
operation of the inking device 27 as shown in FIG. 4 with a double-dotted line and the
inking control portion 25d can be controlled in synchronicity with the table traveling
control portion 25a, then the plate 10 held on the plate table 16 may be inked by the inking
device 27 when the plate table 16 passes through the inking device 27.

[0055]

When the offset printing apparatus of the present invention with the above
construction is used to perform offset printing, firstly the alignment stage 16a of the plate
table 16 is used in the alignment area 23 to align a plate 10 held on the plate table 16 every
time the plate 10 is replaced after every passage of a predetermined period of printing time
even if the same plate 10 is used again. In addition, every time a new substrate 11 is held
on the substrate table 17, the alignment stage 17a of the substrate table 17 is used in the
alignment area 23 to align the substrate 11.  Thereby, every time, it is possible to repeat
the position of the substrate 11 at the time it is aligned relative to the position of the plate
10 at the time it is aligned.

[0056]

After that, the plate 10 is inked by the inking device 27. The plate table 16
moves the inked plate 10 to the transfer mechanism portion 20. While the plate table 16
is being traveled, the blanket roller 9 is brought from above into contact with the plate 10
held on the plate table 16 at a synchronized speed. Ink is transferred from the plate 10 to
the blanket roller 9. Next, the substrate table 17 is traveled to move the substrate 11 held
on the substrate table 17 to the transfer mechanism portion 20. Then, while the substrate
table 17 is being traveled, the blanket roller 9 is brought from above into contact with the



-22 accurately and with high repeatability. Furthernore, even if a precise
print pattern such as an electrode pattern is overprinted onto the
substrate 11, it is possible to suppress the displacenent due to the
overlap to the order of microneters, ,allowi ng for highly precise printing.
[ 0061] The present invention is not ["imted only to the above-nentioned
enbodi nent. |If the alignnent stage 16a of the plate table 16 and the

al i gnnent stage 17a of the substrate table 17 are capable of aligning the
corresponding plate 10 and the substrate 11 through the horizontal novenent
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blanket roller 9 from the time when every part of the plate 10 or the substrate 11 starts to
contact the blanket roller 9 till the time when the part leaves the blanket roller 9.
Therefore, it is possible to prevent the lines of a print pattern, which have been transferred
from the plate 10 to the blanket roller 9, from becoming thicker or blurred when the print
pattern is re-transferred from the blanket roller 9 to the substrate 11. This can increase
the repeatability of the print pattern.

[0059]

Furthermore, even if due to the decentering of the blanket roller 9, there is a
change in peripheral velocity of the blanket roller 9 when it is rotated, it is possible to
move the plate 10 or the substrate 11 at a moving speed in synchronicity with the
peripheral velocity of the blanket roller 9. This makes it possible to further increase the
repeatability of the print pattern.

[0060] _

It is possible to perform a print onto the substrates 11 with high repeatability of

printing position and also with high repeatability of print pattern. Therefore, it is

possible to print a precise print pattern such as an electrode pattern onto the substrate 11



23 [.0066] As for the inking device 27, an optional type of inking
device 27 may be used so long as the plate 10 held on the plate table 16
can be properly inked. [0067] The offset printing nmethod and the
of fset printing apparatus of the presgnt invention nay be applied also to
the case where a print target other than the substrate 11 is printed.
[ 0068] In the offset printing nmethod and the offset printing
apparatus of the invention, a variety of nodification can be made w t hout
departing fromthe scope of the invention. DESCRI PTI ON OF THE REFERENCE
SYMBOLS [a@ggg}elyga;nd pithligh repestabality.1 OF urfieemase, even if a precise print pattern such
as an electrode pattern is overprinted onto the substrate 11, it is possible to suppress the
displacement due to the overlap to the order of micrometers, allowing for highly precise
printing..
[0061] _
The present invention is not limited only to the above-mentioned embodiment.
If the alignment stage 16a of the plate table 16 and the alignment stage 17a of the substrate
table 17 are capable of aligning the corresponding plate 10 and the substrate 11 through
the horizontal movement in the X axis and Y axis directions and the rotation in the yaw
angle (0), their size in the up-down direction and their planar shape may be appropriately
modified. Alternatively, alignment stages provided with an optional operation
mechanism may be used.
[0062]
The alignment area 23 on the mount 14 may be arranged somewhere in the
longitudinal direction of the guide rails 15 other than that shown in FIG. 2 so long as it
does not interfere with the transfer mechanism portion 20, the inking device 27, the plate
table waiting area 26, and the substrate installation area 28.
[0063]
As for the alignment sensors 24 in the alignment area 23, optional alignment
sensors other than the precision cameras 24 may be used so long as the position of the
plate 10 held on the alignment stage 16a of the plate table 16 and the position of the
substrate 1.1 held on the alignment stage 17a of the substrate table 17 arranged at a
predetermined position in the alignment area 23 can be detected with high accuracy.
[0064]
When the blanket roller 9 is brought into contact with the plate 10 held on the
plate table 16 or the substrate 11 held on the substrate table 17 in the transfer mechanism
portion 20, the correction by the alignment stages 16a, 17a of the tables 16, 17 for
addressing the decrease in straightness of the guide rails as shown in FIG. 5, and the
correction of the moving speed of the plate 10 or the substrate 11 for addressing the
decentering of the blanket roller 9 as shown in FIG. 6 may be performed in a combined
manner.
[0065]
As for the raising-lowering actuator 21, an optional actuator may be used so long
as the blanket roller 9 can be brought from above into contact with the plate 10 held on the
plate table 16 or the substrate 11 held on the substrate table 17 traveling along the guide
rails 15 in the transfer mechanism portion 20.



11: substrate (print target) 13: table noving direction 14: nount 15: guide
rail 16: plate table 16a: alignnment stage 17: substrate table (print target
table) 17a: alignnent stage 23: alignnent area 24: precision canera
(al'ignnment sensor) 25: controller 30,332: database

[0066]

As for the inking device 27, an optional type of inking device 27 may be used so
long as the plate 10 held on the plate table 16 can be properly inked.

[0067] \

The offset printing method and the offset printing apparatus of the present
invention may be applied also to the case where a print target other than the substrate 11 is
printed.

[0068]

In the offset printing method and the offset printing apparatus of the invention, a

variety of modification can be made without departing from the scope of the invention.

DESCRIPTION OF THE REFERENCE SYMBOLS

[0069]

9: blanket roller

10: plate

11: substrate (print target)

13: table moving direction

14: mount

15: guide rail

16: plate table

16a: alignment stage

17: substrate table (print target table)

17a: alignment stage

23: alignment area

24: precision camera (alignment sensor)

25: controller

30, 32: database



.24 CLAIMS 1. An offset printing nmethod of bringing a blanket roller from
above into contact with a plate held on a plate table traveling on guide
rails on a nount, and then bringing the blanket roller fromabove into
contact with a print target held on g,print target table traveling on the
guide rails, to thereby perforn1trans#er of a print pattern fromthe plate
to the blanket roller and re-transfer of the print pattern fromthe bl anket
roller to the print target, the offset printing nmethod conprising the steps
of : causing a plate to be held on an alignnment stage provided on an
upper portion of the plate table andLAIM® causing a print target to be held
on an alignnent stage provided on an upper portion of the print target
tabl e; and correctin sition of th ate by the alignnent
stage of lthe presfngn et b S p Bt BBPbasm o biueBlap et ar ger
by the alwignaplate heldager wléte tdbde taviehing oragujdd railabh @ mount, and thembrémgingthe i n t he
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correcte ) ate ta I'nt target table pass directly
beneat h t he bl S#eBE arrite &y bedicd o anpligamentztage peovidedoa 2 wEPSrRErtioRioAt t ar get
ar e novedhaplakgatihénddilsoaatisinga prifithagenabe held bhan shafnient abgesgroafied die bl anket

rol |l er by [ L plate table and the print target
anag%laserq}oh%ﬁgﬁre ellﬁ’ﬁ]?glg ett gaﬁbleagrgd !

t abl e, ] N rint pattern is transferred fromthe
plate to the bFeiedng p apsiegn offasplate by shadlicnmentstagaof hatrlass iablgrapd alsele

i dent i calcotctRigIpbsitien bf BB pFisl tafge OB thd glidhnnK &hge STtheSSrink BirdddGubRy | Nt target.
2. The offset erhi rré}ni pngthmett ho aré:ct(l)rd%n t.o cl ?hm idt ; .tvt\/nerej n an :
initial alignment s per oy e SR F?o%ﬁ‘%’ﬁé’ S IP A the PR Rt st age
of the pltahlemonivkdiragtdnapsibe platetelle gnthie print targgetablaetechov alonfre daédtignnent
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tively put in a rr epent in.a sa al i gnnent area
provi ded tgﬁle Basﬁﬁgg‘étyé’FH? @egfaf‘ etda]?%ﬁgg"r%ﬁﬁ?s.mo'@? Pl ‘I‘@e‘ge Pitnt i ng
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plate table pa%@l%ing iclﬁ&%tdr%t pattern is transferred from the plate to the blanket roller,
positions of the print pattern are made identical at every re-transfer from the blanket roller
to the print target.

2. The offset printing method according to claim 1, ,

wherein an initial alignment is performed on every plate held on the alignment
stage of the plate table and also on every print target held on the alignment stage of the
print target table so that the plates and the print targets are respectively put in a same

arrangement in a same alignment area provided at a predetermined site on the mount.

3. The offset printing method according to claim 1,

wherein, if the blanket roller is decentered, a moving speed of the plate table on
the alignment stage is synchronized with a peripheral velocity in accordance with an
apparent radius of the blanket roller from a center of rotation thereof to a peripheral

position at a lower end of a peripheral surface thereof when the plate table passes directly



-25 beneath the bl anket roller, and furthernore a noving speed of the print
target on the alignnment stage of the print target table is synchronized
with a peripheral velocity in accordance with an apparent radius of the

bl anket roller froma center of rotatj-on thereof to a peripheral position
at a lower end of a peripheral surface thereof when the print target table
passes directly beneath the blanket roller. 4. An offset printing
apparatus having a plate table and a print target table that travel on
guide rails provided on a nmount, in which a blanket roller is brought from
above i nthsneashihgblankeigaBest ang) fusshaginpte asmeving epepdpithoprintiergeficmttee t abl e and a

print targighmb@lsthg@Bf the riff tarplet table GIyntAbAiSed With PREIMEM {d1ansfigr of a print
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portion afibit Bessed Atetriy BlemnANTbiSAR! f@Ey ed to support the plate from bel ow
an alignnent stage provided on an upper portion of the print target table

configured to support the print target from bel ow, and a controller
configured to doniffsed printieg appagnuneal ingtagdes tabfe dna priatdagst tablb thaf revedf f set

printing AR #SprBGiad S DehohQ, ﬁllvgﬂigﬂdegglanl%et roller }é’@g(%ughpfr&ﬂé%\jeqwm area

conprising al i gnnent sensors IS provi at a pred rmned site on t'_he
n‘ogﬁt . arf@nReFayeRtizlhewihapla }leé‘fo‘b@ﬁﬁhfesté@.e a“dp a print tgrgetgldianghe printgi vi ng a
command ttargttheblalto gevtEni traisfeg of Opridt pattgth &bom thaplag 16 theltlalkeddli@anangenent of

t he pl ate,._whi i i t., SEensors el n.the
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tabl e SOtBh%} ah &l L angenent of the print target, which is detected by the
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mat ches aoRfifed R sUppRhe bFiANSEsE dm below; and

a controller configured to control the alignment stages of the tables.

5. The offset printing apparatus according to claim 4,

wherein an alignment area comprising alignment sensors is provided at a
predetermined site on the mount, and

wherein the controller comprises:

a function of giving a command to the alignment stage of the plate table so that
an arrangement of the plate, which is detected by the alignment sensors, held on the
alignment stage of the plate table arranged at a predetermined alignment position in the
alignment area matches a predetermined arrangement; and

a function of giving a command to the alignment stage of the print target table so
that an arrangement of the print target, which is detected by the alignment sensors; held on
the alignment stage of the print target table arranged at a predetermined alignment position
in the alignment area matches a predetermined arrangement.

6. The offset printing apparatus according to claim 4,

wherein the controller comprises:

data on displacement of a table moving direction from a direction orthogonal to a
shaft center of the blanket roller resulting from a decrease in straightness of guide rails
directly beneath the blanket roller; '



6. The offset printing apparatus according to claim4, wherein the
controller conprises: data on di splacenent of a table noving
direction froma direction orthogonal to a shaft center of the bl anket
roller resulting froma decrease in gkraightness of guide rails directly
beneath the bl anket roller; 26 a function of giving a conmand to
the alignnment stage of the plate table when the plate table passes directly
beneath the bl anket roller, to thereby correct a position of the plate so
that the plate noves along the direction orthogonal to the shaft center of
t he bl anket r olalfectiopafigiving a commgangl gmibe abgnnaxint sfags efghepletoatdaathemthe he
al i gnmentpigk abee ke Afedly Bahediihg Blank&RbiGrh ?ﬁr%b?%oﬂ% thpogiﬂfirg@[tth&' abl e
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passes direct| neat h the bl anket. roller, ere orrect a position
of the pri'fE sy éﬂf’g@? p%be PRYE aF"I‘?é rt]‘}fr‘i‘?‘?ft‘?“a‘fﬂ@go%%@e éﬂ%‘rfﬁ“‘?'h‘éf th r ecti on
or t hogondhlartket toller; sivhft center of the bl anket roller. 7.The offset printing
appar at us accondgj 1Al i . o) I X
; Ao 8f Qkﬁi‘g@cﬁmn%@ 'E(?fhg ah@ﬁ}e&g%}%eoﬁtg{ prgﬁgg?%ét Yabte

data on rotatjon_angles of "a decentere ha change in
appar ent WhdithePrt t4raet tahlepassas dirget]yehengatly the dlankefraliergp thesgbatdopectisher eof to
a per i pheraaitiopos§ihiipeint aigessd thatelie @i tadget enopey dlphahalirédiivh agRodon@rte of ;

a functi ope of;pRem¥l .tPleaMYQ:?Fblltepe plate table passes directly beneath the
bl anket roller, the alignnent stage of the plate table with a command to

shift in a forward-rearward direction in a table traveling direction to

synchronize a Mmavbfigt premtk Hbatafue agoddifs deliman the alignment stage with a
peri pheral vel %ielteylpﬁgc&n%”grecentered bl anket roller at a | owest end of a
ereorf,

peri pheral surface r and Proes: a function of providing, when the

print target t&pRenpeiaiiensang|es et Heceniered dlankethelldslanhies changt arappedest

al i gnnentragitiag@h®blahite® rdifet RbomtadlcfRE of BRtiSn Wetddf & acﬁé?f?ﬁé}gl doSitisbid in the
forward-rearward direction in the table noving direction to synchroni ze a
cid i et

novi ng spl%vé/%f e&d Olfﬁ@er | d on the alignnment stage with the
peri pheral vel adurcfiondf proeidibgceninsheplatel taik passesalifeetly nedthehd daukst end of

the peri pbgdrathe SEInRAREsh RSO plate table with a command to shift in a forward-rearward
direction in a table traveling direction to synchronize a moving speed of the plate held.on
the alignment stage with a peripheral velocity of the decentered blanket roller at a lowest
end of a peripheral surface thereof; and

a function of providing, when the print target table passes directly beneath the

blanket roller, the alignment stage of the print target table with a command to shift in the
forward-rearward direction in the table moving direction to synchronize a moving speed
of the print target held on the alignment stage with the peripheral velocity of the
decentered blanket roller at the lowest end of the peripheral surface thereof.



