11111711112111711711711211211171111111121111 39. 159* DESCRI PTI-ON- OFESET.. PRI NTI NG

METHOD AND APPARATUS 5TECHNI CAL FI ELD The present invention rel ates
to an offset printing nmethod and apparatus used for permmmm' ll
printing on a print target with high E)ri nting accuracy, ’m’m ’mmg an
el ectrode pattern on a substrate by printing. — _ Pra@rity is

cl ai red on Japanese Patent Application No. 2009-208717, filed 10Septenber
9, 2009, the content of which is incorporated herein by reference.

BACKGROUND ART O fset priptd i e type of printing technique,
and anong these, in offset print ﬁ#&%@@ges intaglio, there is known a

net hod that, after o(lljgﬁseﬁ.{-i;ﬁﬁﬁ@ .%yEfﬁg)%gy?)O%ﬁpAﬁergg bl anket roll from

an inked, engraved p recepti mng t retransfer
(printing) of the ink to the print target by the blanket roll, can print
the print pattern of the aforenentioned engraved plate with high

reproduci bility on the surface TGCHNE AL FIRLD ar get . In recent years,
as a neans of formng an electrode pattern such as of a liquid crystal

di spl ay (condlib¢ presenparivieation) rebatesatorae gpfiisetquinging siatlaidegndi appamad uséd forne

pr ocessi n% such 20 as etching of a netal vapor-deposited film there has
been pr Bé¢iterarng fipe pHainGMN BRMdareehwith pighirmting acaras: vheefosaingam on a

substrate u(;& ng a printi ng tﬁg}hnj que t hat uses a conductive paste as the
pri nt i n§leFtERde FYFmQn s bstTate Ry REHBE.of f set printing technol ogy (for

exanpl e, 1 ef ep,if.0 Patgnl Pacuent. b,ancyBaLEnl, RROMRMZ), gyt he case of

formng the e ode pattern suc Iquid crysta rsplay on 25

thel@Ub§Lo‘}5t@1TnSer Q%Ob@,Qh%&ﬁgﬁtgffﬂ%hqhgr&B dg dfl%ﬁ%&lc _fine one of

around m has ‘been require Furt re, 1n the'case of formng a
plurality of electrode patterns in a superinposed manner on a substrate,
overprinting of the electrode patterns is perfornmed as a substitute for a
pl ate, however, when the printBACKGROUNINARTS, the el ectrode pattern
col | apses. For that reason, although the precision varies sonewhat
dependi ng on ©ifiget printing is one type of printing technique, and among these, in offset
printing that uses intaglio, there is known a method that, after once transferring ink to a
15  rolling blanket roll from an inked, engraved plate (reception), by performing the retransfer
(printing) of the ink to the print target by the blanket roll, can print the print pattern of the
aforementioned engraved plate with high reproducibility on the surface of the print target.
In recent years, as a means of forming an electrode pattern such as of a liquid
crystal display (conductive pattern) on a required substrate, instead of fine processing such
20  as etching of a metal vapor-deposited film, there has been provided a formation method
that prints the electrode pattern on a substrate using a printing technique that uses a
conductive paste as the printing ink, for example, intaglio offset printing technology (for
example, refer to Patent Document 1 and Patent Document 2).
In the case of forming the electrode pattern such as of the liquid crystal display on
25  the substrate, as the width of an electrode, for example a fine one of around 10 um has
been required.  Furthermore, in the case of forming a plurality of electrode patterns in a
superimposed manner on a substrate, overprinting of the electrode patterns is performed as

a substitute for a plate, however, when the print position shifts, the electrode pattern

collapses. For that reason, although the precision varies somewhat depending on the
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111111121121111211211111 *@G00002* 2 print target, in a fine electrode
pattern in which the electrode width is nade to be around 10 m restricting
overlap m salignnent to several gmis,sonetinmes required. Accordingly, for
the printing of an el ectrode pattern %n a substrate, a high printing
accuracy is required conpared to normal intaglio offset printing that
prints text or inmages 5on paper and t'%-e like, ... . Conyentional ly, as one
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i ndependently drive the noving table and the bl anket roll, and a nuneri-cal
cont § ol ofi paper@ahd ere likeat | ndependently controls the drive nechanisns for the
novi ng table and for the blanket roll. The novenent of the noving table
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method is provided with a roller (blanket roll) that has a cylindrical

abut t i ngndeRAdiéRNthabRAERhdERly driveahemavingitablbanly thelhddnkeellaaml @anar abut ti ng
portion that supports a planar plate-like body and abuts the cylindrical
abut t i ngumerital eontrélwontreliershat independentipepntepls the drivieneschamisms frs the at e- | i ke
body rel ati,velg paral lel, together with the cylindrical abuttin ortion
abut t i ng»Bgeblsiand der the hlankeigolbhor Thomovementi tlterra%fléﬁbkdth%lmg%tﬁet he
roller and a plate serving as a pl ate-like bod ster plate r
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blanket roll (reception) and the retransfer from the blanket roll to the work (printing) (for
example, refer to Patent Document 3).
Also, as another method for increasing the printing accuracy of offset printing,

20  there is for example the following method. The offset printer that is used in this method
is provided with a roller (blanket roll) that has a cylindrical abutting portion (bearer roll),
and a main body that has a planar abutting portion that supports a planar plate-like body
and abuts the cylindrical abutting portion. Furthermore, while moving the roller and the
plate-like body relatively parallel, together with the cylindrical abutting portion abutting

25  the planar abutting portion, ink is transferred between the roller and a plate serving as a
plate-like body (master plate) or a substrate that serves as the print target (work plate). In
this printer, it is proposed that a contact force adjustment means be provided that adjusts

the contact force between the cylindrical abutting portion and the planar abutting portion.

In a printer that has the aforementioned structure, by adjusting the contact force



3 between the cylindrical abutting portion and the planar abutting portion
with the contact force adjustnent neans, the contact force is adjusted.
Then, the degree to which the contact,portion of the cylindrical abutting
portion defornms so as to follow the p?anar shape of the planar abutting
portion changes, whereby the curvature radius of the contact portion 5of
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the plate duryi ng the 20af orementioned transfer (reception) process, and

thereafter thaidonknebBae pérdiidsifansdoviap deamitingsictiradf intdfetypraniagt rol |
when transferring the adsorbed ink during the retransfer (printing) process
ends up inchides nopkorg uniferrd éhoprimttrigpresmeuntiencfontaegnptetblamket foltwithathes cont act
wth the substrate serving as the plate or print target, on the surface

por t i on phite inrades|te prern ie|trangin(reeeptipn) preFess Bvhes cantagipmibatli@kethat f or ns
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circunference portion of the lamnate drum using a distance nmeasurenent
sensor the plate or substrate, and as a result, once adsorbs ink from the plate during the
20 aforementioned transfer (reception) process, and thereafter the ink absorption/transfer
characteristic of the blanket roll when transferring the adsorbed ink during the retransfer
(printing) process ends up relying on the deformation amount of the portion that makes
contact with the substrate serving as the plate or print target, on the surface portion of the
blanket roll.
25 Also, in relation to an apparatus that forms a laminate on the external
circumference of a laminated drum, the position of the print portion for performing
printing on the sheet that is wrapped on the outer circumference of the laminated drum,

moving along the thickness direction in correspondence with the change in the thickness

of the outer circumference of the laminated drum has been conventionally provided. As



S5that is arranged on a straight line that is parallel win the novenent
direction of the printing portion and passes through the rotational center
of a lam nate drum (for exanple, refer to Patent Document 5). [Prior Art
Docunent s] [ Patent Docunents] 10[ Pat efit Document 1] Japanese Patent No.
2797567 [ Patent Docunent 2] Japanese Patent No. 3904433 [ Pat ent

Docunent. 3] Japanese Unexam_ ned Patent Application, Publicatio .
2000- 27 tgAdorementioned correspongdence te HgrrdaRgeqt thigkngsedn adiEQn A %@&nglf ent
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reason, there is the possibility that the adhesion state of ink when
t r ansf eprintigg pdréon akd passen thropehtle rotitivha dehtenkld lamohdte dama (fehexample,
retransferring the ink fromthe blanket roll to the substrate may change
due to fHer tedntaaePopyed e bet ween the plate and the bl anket roll
(printi .Zgaggzsure ,. and the contact pressure between the bl anket roll
and theig‘ﬂﬂi EUMAS]y result, for exanple, in the case of performng
printi nngft’I: teil%fi ne t%Lectrode pattern, there is a possibility that the
SOt '8

t hi ckne e trode to be printed as a fine line nmay not be

conggant. Fur teL P Rumbhien rhfimeSOMatNPerd1sgn of the blanket roll with
the plate and
[Patent Document 2] Japanese Patent No. 3904433
[Patent Document 3] Japanese Unexamined Patent Application, Publication No.
2000-272079
[Patent Document 4] Japanese Unexamined Patent Application, Publication No.
15 2006-142764
[Patent Document 5] Japanese Unexamined Patent Application, Publication No.
2005-183429
Since the surface of the circumferential wall of the blanket roll used in offset
printing as mentioned above is formed with a material that is provided with the required
20  elasticity, such as rubber, when pushed against a plate or a substrate that is the print target,
the contact portion deforms along the surface of the plate or substrate. For this reason,
there is the possibility that the adhesion state of ink when transferring the ink from a plate
to the blanket roll, and when retransferring the ink from the blanket roll to the substrate
may change due to the contact pressure between the plate and the blanket roll (printing
25  pressure), and the contact pressure between the blanket roll and the substrate. As a result,
for example, in the case of performing printing of a fine electrode pattern, there is a
possibility that the thickness of the electrode to be printed as a fine line may not be
constant.

Furthermore, when the contact portion of the blanket roll with the plate and



5 substrate deforns along the surface of the plate or substrate by pushing
the bl anket roll against a plate or a substrate that is the print target
with the required pressure with the rqu|red pressure applied, the rol

di anet er changes at this contact port and the circunferential speed of
t he bl anket roll changes in accordance with the change in the rol
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thi ckness of each substrate that is the print target, for exanple, even in

t he gasdiaadetdisi ng the sane plate, there is the possibility of the thickness
of the electrode as a fine line of an electrode pattern that is printed on
each subst r at ©nrthgothet hand, it Sudiffiauitrte mansfacturithepbsitatgihet is aprinhtaredt s
printed on each substrate nmay not necessarily be constant, and there is the
possi bi Mithythe Ragkneeihersathang P‘%tye lydhe gamq.  For that reasen, spRg vAp3ton iyl a
differe o arises i.n the con ssure in each plate with the bl anket
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uni form and of a msalignnment nmay occur. Moreover, due to the plate

gradual I'y abr avieng: ditleehidgsedn e coStudtipréskureah n@hmedrét@wltpnhmtblaﬂg;t itis
necessary to exchange the plate at a required nunber of printings or

pri nti ngoll dueto d vartahibs irctisehickwesn ofeachsilastiabmthaicis thresprint tarpes, fdicskmplss

di mensi on between 25 the plate prior to replacing and the new plate after
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obt ai ne%onstglt, and there is the possibility that reproducibility may fall.
Furthermore, when a difference arises in the contact pressure in each plate with
the blanket roll due to a variation in the thickness dimension of a plurality of plates used
for performing overprinting, there is the possibility of the thickness of the electrode as a
20 fine line of an electrode pattern that is formed by overprinting using the plurality of plates
for a single substrate not being uniform, and of a misalignment may occur.
Moreover, due to the plate gradually abrading (wearing) as a result of being used
for printing, it is necessary to exchange the plate at a required number of printings or
printing time. In this case, when a variation occurs in the thickness dimension between
25  the plate prior to replacing and the new plate after replacing, a difference may occur in the
contact pressure with the blanket roll.  As a result, around the time the plate is replaced,
due to the thickness of the electrode as a fine line of the electrode pattern to be printed on

a substrate changing, and the print pattern to be printed on the substrate changing, there is

a possibility of reproducibility not being obtained.



In particular, in the case of a high printing accuracy being required for
formng a fine print pattern such as an el ectrode pattern, due to changes
in the contact pressure between the p{sate and the bl anket roll, and changes
in the contact pressure between the bFanket roll and each substrate, the
thi ckness of the fine lines that are printed may slightly 5change, and t he
print position may shift duet hange in the circunferepti.al ee
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the plate, and the contact pressure of the roller with respect to each substrate in which the
thickness dimension is not necessarily constant. For that reason, in the method that is

20  shown in patent Document 4, it is not possible to eliminate the possibility of a difference
arising between the contact pressure of the roller with the plate or substrate as described
above. Also, due to the occurrence of a difference in the contact pressure when the roller
makes contact with the plate or substrate, a difference occurs in the amount of change of
the roller diameter of the contact portion with respect to the plate or each substrate, and

25  due to the change in the circumferential speed of this contact portion, it is not possible to
eliminate the problem of a drop in the printing accuracy and reproducibility with respect
to each substrate. Furthermore, controlling the contact force (contact pressure) with the
planar abutting portion that is provided in the main body that supports the plate or

substrate in order to perform registration of the print position is not valid from the original



Al so, when performng offset printing by bringing the blanket roll into
contact fromabove with the plate or substrate serving as the print target
in turn, even if the height of the blznket roll that is brought into
contact with the plate or substrate serving as the 5print target is

mai nt ai ned constant, the printing pressure fromthe blanket roll to the

pl ate or_ substrate serving as the prjint target, |s not necessarily uniform
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pri nt i nghapdedthe ;5Ehbpaeterrb At a diffehmcp ocoureng inlthe thiskndssdinessdn bhithPat ent
Docunment 4, as a result of adjusting the contact pressure between the

bear er pbité befare andaftoethe geplaceiienbases b Hiedhicknass dunengjongrotraeressiidins i n

order to be able to performreg |strat|on of the printing position w_th high
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manner. accuracy, and the like.
A measure for making uniform the printing pressure of the blanket roll and the
plate or substrate that is the print object is considered to be, when the blanket roll is
brought into contact with the plate or substrate that is the print object, making constant the
20  printing pressure by directly measuring the printing pressure with a load cell or the like,
and performing feedback control on the rising and falling operation of the blanket roll in
correspondence with the magnitude of the measurement value of the printing pressure.
However, since the measurement time in this method is comparatively long, a limit arises
in the speeding up of the printing speed.

25 Note that in the printer that is disclosed in Patent Document 4, as a result of
adjusting the contact pressure between the bearer roll and the bearer rail by a contact force
adjustment means in order to be able to perform registration of the printing position with

high accuracy, the print pressure is not stable. For that reason, for example, in the case of

performing printing of a fine electrode pattern, it becomes difficult to print the thickness



By applying a nethod that detects in real tinme changes in the thickness of
the outer circunferential portion of the | am nated drum by neasuring the
di stance change with the outer circunference portion of the |am nated drum
usi ng a distance neasurenent 5sensor t'hat is arranged on a straight |ine
that is parallel with the novenent direction of the printing portion and
passes through the rotational center of the lamnated drum to detecting
t he thi €kfBEngplgeERdesn %mﬂlf?rﬁtmélb‘}eéct such as a planar plate or substrate
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bl anket roll in the rol axis direction to instal a di stance neasur enent

senser lséns@ﬂmheeraﬁlad@aml NbtEdight At tht of padslien gmmahé moRNeméln\inéetion 6fitheé S not
realistic to use a plate or print object that protrudes outward beyond the
bl anket priotihg portibhend pissesathi@ighithcemtational ckbivbpiedamineted druth, tbor exanpl e

the planar plate or print target is made to protrude outward beyond the
bl anket detgeling the thiekness ¢hagge g @pm@tabnqyﬁsucar?d atanag ﬁla&@fﬁbst&ﬁ%%blsl n t hat

protrud unt iS nmea r t he. ement. result, it is not
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or pr|nt TESEAt TAvent ;s on provi-des”an printing method
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does not necessari e a const |ckn nren5| on, can print with

hi gh reme&&,g&ymbﬂowd@ﬂlecmﬁ Platddr ;traﬂt g6jctoupkirdtbe @{dmemarmemlmh t he
t hi ckness of the thin line is uniformand has neit a blur nor a blot,

and can thawoileasalitdotomptol instalhg déstanice avsurementesersor irf correspdn&ienerswith et a
plurality of plates that are used for 25overprinting do not have a constant
t hi cknegpsotdidimgirton. ahewexesrit isfnof realistis toasea platg onprint pbigcietbatprpondesand
after replacenent do not. have a_constant_ thjckness di nensi on during

r epl aceERtargpeyqrd the blapket rolf in the }%‘&é’ilbﬂeectt’@npr int a print pattern with

bl bl h | bi | d
posdhl e to | NPEREE SRR Hemt heatdpar hls trivePb ipe Srpts Parridore ©
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suppress m sal even in

over pri ntdiAied AndAnt i neamre@qmm lH%‘{ﬁéHshx%Hler RhIE8S;s ABt wsfsﬁfet toRlelcdt 4 ng
met hod and apparatus that, in the case of the thickness di mension of a

pl at e ankickhess fHanpt ir ﬁhegell agid dite@mnaf$dsdrtiad thatlisfih @étusiGontabewithiigkness of
the print target differing for each I ot, the thickness dinension of 5the

subst r atbéanket roll @ 8egaanar plabeomygingtirggr m even within the sane |ot, and
furthernore in
20 The present invention provides an offset printing method and apparatus that, even

if a print target in the manner of a substrate does not necessarily have a constant thickness
dimension, can print with high reproducibility on each print target a print pattern in which
the thickness of the thin line is uniform and has neither a blur nor a blot, and can increase
the printing accuracy; and even if in the case that a plurality of plates that are used for

25  overprinting do not have a constant thickness dimension, and even if in the case that the
plates before and after replacement do not have a constant thickness dimension during
replacement of the plates, it is possible to print a print pattern with neither a blur nor a blot

in a thin line with a high reproducibility, and possible to increase the print accuracy; and

thereby can perform fine printing such as of an electrode pattern with high accuracy, and



relation to the processing accuracy even if the rotational center of the

bl anket roll is eccentric, while bringing the blanket roll into contact
with the plate, and while bringing thge blanket roll into contact with the
print target, can maintain a uniformprinting pressure and can increase the
printing accuracy of the print pattern that is printed on the print target
10 via the blanket roll fromthe plate, and thereb erformw th high
accur ac §arF FURBTesY AT IgymERtdn aé%‘”é’ﬁleé?ré’(’f@‘ir(?ﬂ‘é“ t & FRURE | s
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and next by bringing the bl anket o contact from above with a print

target tHealubstfatdRdtheodbsarilp beity uh&bgﬂtevérawlaitbmtthmantd lav,@hd futhetieregui de
rails, perforns a transfer from20the plate to the blanket roll, and a

r et r anstaatidrtorthd precéssmglaeturag) dven df thheotptional centergithe Wﬁ@k@é rall itShe of f set
printing nethod controls a vertical notion of the bl anket 4) the lift
act uat oFeceasic While bripgias thealankst edkinfacapfact withthe lb‘F“énR‘IéitWP‘é‘T gRk&s cont act

th th ttt hel d | at e tabl d t.h t
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h d
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of f ?@t Fa' tFlE bREk LN @dnd m@gylatplén@ rtﬂe?QJR{;trQh 2&:1%1%@ keth High hccuRYy fweves up and

down by f "actuators IntO contact bove with a plate’that is held on

a pl at e ptiaRh@sichat ah ERY¢RbEe $iltef) afl@ tHalis| s8vitoptode th B8 caseloT@stfbningnd next
by bringing the blanket roll into contact fromabove with a 10 print

t ar get iphating st High shbeedh. a print target table that travels on the guide
rails, perfornms a transfer fromthe plate to the blanket roll, and a
retransfer fromthe blanket roll to the print target, wherein the offset

printing nmethod, after controII ﬁ a vertical mption of the blanket roll by
the lift actuators so thd? E%Tﬁﬁégléﬂsr}g n the bl anket roll

Eteiiﬁést 2 g? 53@? %?ﬁ%%%taﬁ%%%grg] t%g)ptﬁ Pﬁeéerﬁét@%tlgﬁtsd g atfgett?? e

on the plf nor eov er rcontr e verti ca I’T'Dtl on of

the bl a%&te Jvmhb m(e thiaﬁlslh'etdto@&tﬂut%tt%lé {150 tth i ot Q@xdeeﬁtsa}ﬁbwaé@@rwre when
t he bl anket roll starts to make contact with the print target that is held

on the prektld, ah@h&bybakighibe blaRiset aolp ir@s edridtifroadaide atities peapget he hei ght
of the blanket roll constant while the blanket roll is in contact with
that is held on a print target table that travels on the guide rails, performs a transfer from
20 the plate to the blanket roll, and a retransfer from the blanket roll to the print target,
wherein the offset printing method controls a vertical motion of the blanket roll by the lift
actuators so that the contact pressure while the blanket roll makes contact with the plate
that is held on the plate table, and the contact pressure while the blanket roll makes contact
with the print target that is held on the print target table are respectively kept constant at a
25  predetermined value.
Also, the second invention according to the present invention is an offset printing
method that, by bringing a blanket roll that moves up and down by lift actuators into

contact from above with a plate that is held on a plate table that travels on guide rails

provided on a trestle, and next by bringing the blanket roll into contact from above with a



the print target that is held on the print target table.

Furthernore, the third invention according to the present invention is an

of fset printing apparatus that is prq%ided with a plate table and a print

target table that travel on guide rail's provided on a trestle and that, by
successively bringing a blanket roll that 15 noves up and down by lift

actuators into contact fromabove with a plate that.|s held on the plate

t abl e aPfntdangey tﬁﬁt 16 Beldeon amyyt t‘?rgetﬁgflﬂﬁﬁ’ﬁtrg S%‘?ﬁﬁtg”ﬂd&rr@&’ pfiqgﬁnés,a per f or ns
transfer fromth l, at Q.th | anke r r :

bl anket TPt T eI o e el tol A o ftabsre i 1S SARCROL [ BEBERE
provi de j t AL ‘%}%8[5 t : oty 1sni@k the

bl anket gf%%t’l‘bttl %1? tﬁ%@%srse?gg a 8%‘&% abf%?%ﬁgﬁllllé §é§?8%?g&tgogvf tsl?léjggrespect to

the pl atgf Bnlletifeachiatddt sé Mabfile coRtae predsaRelenthoBladRel rvll tarta tc@ake ol | er
that has a function that issues conmmands to the |ift actuators so that

whi | £ pesiftaot Withghte prrstheris heldwaehe phee tablabeedmescd predetemtihed ydlag, &cepsnd whi | e
perform ng retransfer between the blanket roll and the print target, the
cont act therhegght pthe binketsroll @spssattiwheleythé biauket frolbin in lsentpetaxishithe platadet i s

kept constant at a predeterm ned val ue. 25Furthernmre, the;?{iﬁgl’lfj th . invention

accor di Hgreldbon Hie nlate Bblw angORROVER fter contrgiingdhe yerica! mpjion e;lflﬁ@(ef hat is
ided With | ate tab d int t t.table that t | id
L) s  prb i hefciafors 8¢ e BiRoRallt pribsyt ot Bhinke B ek R PRS-
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t he}@r | Dhiub AeBFd the ABlghs ofNBE bRLRE rbll bk whild tid W1BRID 1Pk CortiettWith DI anket
roll, and retransfer Tromthe blanket roll to the print target, wherein the

of f set e gt REgARRATSNAIS oh Sheiritit itdget lé.h a hei ght sensor that detects the
hei ght of the b%anket roll that nmoves up and down by the lift actuators,
and a pr essur Buslemmore, theahird étveotien tdverdingitoetbe presers suvestiof istdneotfetanket rol |

with respect to theﬁgl ate and the Sprint target, and noreover, provided
with a pontinpinperatesihet inasovadedorich ¢ plita bl and speiat BesattabiRsthaloTavskon | f ¢

actuators so that, when starti transfer be en.t he, bl ank roll and the
pl ate, BAEesyHiHeYdpd %%%HFg{echﬂh?tst ﬁ’;?ﬁ?ssf"teb’maqr}gé“%)? Bléglfﬁléoelig’ﬁgor becones
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when t he, GONEAGH, BLES I CallithalRARSRING Brib iy EHRIB GRS e sensor

has beco a predetermn ue is maintal ned while performng transfer

bet ween glaetHlpdik &) the Bldnkanell! £ retradstor frneltiR blatket folino thepridisapas conmands
to the lift actuators so that, when starting retransfer between the bl anket

rol | anaviehen fiel offset il appdratus npracided méthsaupressuteadenscs that getects them t he
pressure sensor becones a predeterm ned val ue, and i ssues conmands to the
lift actcustharsedsasad thmblamkest rolbthat fipves uphemd down by the lift actuators with
20  respect to the plate and the print target, and moreover provided with a controller that has a
function that issues commands to the lift actuators so that while performing transfer
between the blanket roll and the plate, and while performing retransfer between the
blanket roll and the print target, the contact pressure that is respectively input from the
pressure sensor is kept constant at a predetermined value.
25 Furthermore, the fourth invention according to the present invention is an offset
printing apparatus that is provided with a plate table and a print target table that travel on
guide rails provided on a trestle and that, by successively bringing a blanket roll that

moves up and down by lift actuators into contact from above with a plate that is held on

the plate table and a print target that is held on the print target table, performs transfer



15hei ght sensor so that the height of the blanket roll when the contact
pressure that has been input fromthe pressure sensor has becone a
predet erm ned val ue i s maintained mhihe perform ng retransfer between the
bl anket roll and the print target. Al so, in the aforenentioned

of fset printing apparatus, preferably the controller has a function that,
in the case of eccentricity having arisen in the_ blanket roll when
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bl anket roll should 25be maintained at based on the eccentricity amunt of

the I apkipt target, land moreover, pfdvided Witlea koittdller thaehis Dfuna@othdi isghes 0 t he
present invention is an offset printing nethod that, by bringing a bl anket
rol | thatmmauéstouhe Bficcuiotuns daythht, vhem statmigdransfer betivigen giedt ankef robleindg
rotated by a rotation drive notor, into contact fromabove with a plate
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on t nt target ta e advancing to a 5position directly bel ow the

bl anket pE@biminfBasdfEseth Sendtly BRGRetrOR ah@il@HlatefantiRefusetichaks ised he pl ate on
t he pl atpe table or the print target on the print target table with the

upper suohamnadofo thhtifitaceatoressthny iwhgn sartingrrefransérdetvedennige blasket rall el
direction of the table during transfer, and next, when bringing the bl anket
rol | i niand Gt targdts the t:bmacplpa@seumﬁhatwelnpuﬁ mmttmlgeﬁsurq:msqr esomefed hei ght
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input from the pressure sensor has become a predetermined value is maintained while
performing retransfer between the blanket roll and the print target.
Also, in the aforementioned offset printing apparatus, preferably the controller
has a function that, in the case of eccentricity having arisen in the blanket roll when
20  issuing commands to the lift actuators based on the input from the height sensor so that the
height of the blanket roll when the contact pressure that has been input from the pressure
sensor has become the respective predetermined value is maintained while performing
transfer between the blanket roll and the plate, and while performing transfer befween the
blanket roll and the print target, adds a correction to the height that the blanket roll should
25  be maintained at based on the eccentricity amount of the blanket roll.
Also, the fifth invention according to the present invention is an offset printing
method that, by bringing a blanket roll that moves up and down by lift actuators, in the
state of being rotated by a rotation drive motor, into contact from above with a plate that is

held on a moving table that travels on guide rails on a trestle, and next by bringing the



Al so, the sixth invention according to the present invention is an offset
printing apparatus that, by successively bringing a blanket roll that nobves
up and down by lift 15actuators, in t1 e state of being rotated by a
rotation drive notor, into contact frdm above with a plate and a print
target that are held on an individual or shared noving table that travels
on guide rails on a trestle, perfaorns a transfer fromthe pla <1e tho t he
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function that conmputes and tenporarily stores the surface height of the

por t§ onpeditibhéirgdtiathel cmnthie danikariol, inakbueesdn aivimcp therieighabfite sorfadee pri nt
target table that is positioned directly bel ow the di stance 25 neasurenent
sensor tlietflate loe thipplete tshie bathe paoiit tanget bn dst prent sargetitahje asthdhe wfper ence, based
on a signal that is _input fromthe di stance neasurenent sensor, .and a
funct i ofurfasgef thertreste seryingtas pacheraree aong e tryet dissstiga chiedels droned

directly below fhe rotational center of the blanket roll and.nmaking contact
with thé’a’b%f%fnﬁ%i“%lwe‘ﬁbﬁ’@%tg%mﬁ‘&kﬁ§°]ﬁ ite fentpstiithytbe platoerthe grifhce ¢ he
hei ght of the L pnal. ce r.pf I | e agree
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rol o Pr §Sshii8aAURMRiafdd 8P shibfa it B aPredi@mitRidd Mee ol figs e ahi Rt #omt he
sur#%ce o? {1[%% pl ateaon%?]hse pallat g]a%%l e or thgltggri ntpht gr §é“t on the print
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S5[Effects of the Invention] The present invention exhibits the follow ng

out st andhditheafdiectdBthe blanket roll( 1) According to the first and third
inventions according to the present invention, since it is _possible to nmake
uni form at r edysethesexth inaigatien aicaetingorthapreseit énventien istaneo sehRramgpr essur e
when perform ng transfer of ink by bringin he bl anket roll into contact
10 wi t happrsatys ek by sHecepsively SHPERE aﬁwg«gwﬂ té\ﬁé’iﬁo‘i?éPPé‘Pﬁlrfiﬂﬁn bElifanster by
bringing the blanket roll.into contact with the print tar it 1S

pos%? bl gcql%toﬁsawet%ﬁ ﬁfafeo‘?tjrhefl}gerogaé‘?‘@?yn%ﬁt%ﬂ?na & rWOtg’f’ ! qﬂgo’%gﬁte%dé? DAt i on when
bringing.1rhe | i : rmation
arount | o Fre 3R Horfof s B G al ol biaf o Bk Ok IO Ot mct
Wi th t heapils Bh ghie98ils o £888IC! poHRIs a transfer from the plate to the blanket roll, and

a retransfer from the blanket roll to the print target, wherein a distance measurement
sensor for measuring the distance with the surface of the plate on the plate table or the

20  print target on the print target table is provided more at a position on the upstream side in
the table travel direction during transfer than the blanket roll, and moreover the offset
printing apparatus is provided with a controller that has a function that computes and
temporarily stores the surface height of the portion of the plate on the plate table or the
print target on the print target table that is positioned directly below the distance

25 measurement sensor with the upper surface of the trestle serving as a reference, based on a
signal that is input from the distance measurement sensor, and a function that, at the point
in time of the portion being positioned directly below the rotational center of the blanket
roll and making contact with the blanket roll, issues commands to the lift actuators to

make the height of the rotational center of the blanket roll on the trestle agree with a



15Accordingly, it is possible to make uniformthe wdth of a thinline to
be printed, and possible to nake uniformthe circunferential speed of the
bl anket roll when performng the tranfjfer fromthe plate to the bl anket
roll, and the circunferential speed of” the bl anket roll when retransferring
the ink fromthe blanket roll to the print target, respectively. Therefore,
it is possible to increase the reproducibility of hhe print pattern 20to be
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roll before rmng retranster on each print target, even if
there i gakMabilation in the thickness dinmension of the print target that is
25hel d on the print target table. For that reason, it is possible to
prevent [Efedtadf B Inventibdle print accuracy and reproduci bility beforehand in
each print target. (3) Also, it is possible to prevent variations
in the cont acThppeseuneveation exhibitmthe felitwing ostswedingfeffiette. bl anket roll with
respect to each plate beforehand, even if there jjs a plurality of plates
for perform n§ldvepisingio;thgfirss ancythirdinygntigns ageording EOHF?:RWé%né IVEAURR.rensi on

in each plate prigr to exchapging or after exchangin en exchangi ng
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advant ageous to restricting msalignnent to a mcronmeter order. (5)
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after bringing the blanket roll into contact wwth the plate or print target
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contact pressure, by maintaining the height of the blanket roll at the
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f i .Wh bl anket. Il i ht .. ; ith
o 88 O 20t ROk R0 e DAl er ol Be Rl ERBRE, . |
bl anket a?lg lrph?slikﬁe PJ 191Mmf(mn0[hg Qi%lﬁﬁiteréﬁtiﬁlrkpregc?oﬂhk Blank&@ 868 WHRLE respectl vely

made uni
performing the transfer from the plate to the blanket roll, and the circumferential speed of

the blanket roll when retransferring the ink from the blanket roll to the print target,

respectively.  Therefore, it is possible to increase the reproducibility of the print pattern
20  to be printed from the plate to the print target via the blanket roll, and possible to

accurately print a fine print pattern such as an electrode pattern on the print target.

(2) Also, it is possible to prevent variations in the contact pressure and
circumferential speed of the blanket roll beforehand when performing retransfer on each
print target, even if there is a variation in the thickness dimension of the print target that 1s

25  held on the print target table. For that reason, it is possible to prevent variations in the
print accuracy and reproducibility beforehand in each print target.

(3) Also, it is possible to prevent variations in the contact pressure and
circumferential speed of the blanket roll with respect to each plate beforehand, even if

there is a plurality of plates for performing overprinting, or a variation in the thickness



15Therefore, it is possible to obtain the sane effect as the aforenentioned
(D, (2), (3) and (4). (6) In the case of eccentricity having
arisen in the blanket roll when the controller issues conmands to the lift
actuators based on the input from t hel ei ght sensor so that the height of

t he bl anket roll when the contact pressure that has been input fromthe
pressure 20 sensor has becone the respective predetermned value is

mai nt ai AEEensM) 1B cpdy platepriog ta exehaTeng oeatips exchapsing AR gxchagrngphaies: he

pl ate, and whi erformng, transfer between.the blanket roll and the print
Parger, “oven 14 MEEOHFLAG: IRrbE e BESHTT Pis YD BER ri e Bt on | na

2t bacedl PSR idnt PRnEEEN  BRHILR LARSRa Airlenl BN REELE! £

per f or motvﬁgﬂﬁﬁﬁgr a Ahe ARAESARASIER 205 %&Pocfer]ﬁttf&lnaﬁlea HintRibBt TREQErel N the

state of intaining the deformation anmount of the portion of the bl anket
rol I 5i njGeavaatagebisdto réri@inatigisligniidnbio 4 Ai@emert otdde def or mati on amount in
the state of controlling the contact pressure by bringing the bl anket roll
i nto contact @)tAccoiiingioghesaongandfoutthigentibm ofithepeeseptriedettionnafteed cont act
pressure, respectively. 15 ~ Thereby, it is possible to increase the
print abtogaeyhaklapket folt ingo eandaek stithithe plajesorgainbtprgat and anqerrongipling tsnt i oned
manner . (7) According to the fifth and six%h i nventions.accordi ng
to the [PAETICSSHFLApirewect e hredetaringd ontast BEsRs by mpadiaing Fgmgﬁtt roll

agai nst e.plate or print t.arget a redeterm-.ped,target.,roll pressing
anount \ﬂ%pﬁeeﬁﬁgcﬁ %’?‘rﬁtﬁbe ROy 1p . es‘?ig?'{e f(?‘nZ%éBﬁS%uﬁ?Op&lS%éaélge f/’hg)re "fgi ng the
ol ane! fdkind fib8eteANhaFlontict Prekliffe Bt RlpBssifiB % Widd £ NG bR e
retransfer gpr nt1ng) process By ringing the blanket ro into contact

W th t hed bithe bahO@Eeet MOthe sARL oftBASGEBsmAtion] a8n A ST thk ontlct KRR NUIhdOr M t he
printing pressure that acts on the plate or print target fromthe bl anket
roll. 1@{e3hlamict exlbisbadught into tentid S&ihithe place, and thealsérinagopamotntrd tleccur acy
of the print pattern to be printed fromthe plate to the print target via
t he bl agketactmortion wheh the bppakeétarhis brougigrintetdontpciswith thesprit taaget@rect r ode
pattern with high accuracy. (9) Mreover, control of the height of the

bl anket Tespe¢tivehamadesuErfor ned so that the pressing amount of the bl anket

rol I15WI th res q‘%grtefc;[rg, i% 1hsepo€sli€1teeto 8 talsnutgg tsa{n?é gffel:oc?gg ’crﬂ%safgrgr%entioned (1), (2),

(3) and (4).

(6) In the case of eccentricity having arisen in the blanket roll when the controller
issues commands to the lift actuators based on the input from the height sensor so that the
height of the blanket roll when the contact pressure that has been input from the pressure

20  sensor has become the respective predetermined value is maintained while performing
transfer between the blanket roll and the plate, and while performing transfer between the
blanket roll and the print target, even if the blanket roll is eccentric by imparting a
function that adds a correction to the height that the blanket roll should be maintained at
based on the eccentric amount of the blanket roll, it is possible to perform transfer or

25  retransfer between the plate or print target in the state of maintaining the deformation
amount of the portion of the blanket roll in contact with the plate or print target at the
deformation amount in the state of controlling the contact pressure by bringing the blanket
roll into contact with the plate or print target to a once predetermined contact pressure,

respectively.



15 target roll pressing amount is perforned based on the neasurenent result
of the height of the surface of the plate or substrate that is neasured in
advance at the point in time of the plate on the plate table or the
substrate on the substrate table bei ﬁ&aarranged nore to the upstream side
in the table travel direction during transfer than the rotational center of
t he bl anket ro|l. 20 BRI EF DESCRI PTI OF THE DRAW N LG 1is a
schemati c si dEL?fF@W“tlﬁH?SS%%Wnarﬁa DATRHEATEUIBEY £V lgshlest’éatnkﬁtﬂoﬁtlf’ ng met hod

and appar at us .of, t resent, i nvention. FIG 2is a
cr oss- sEEFT 0D the ag%eﬁ?ﬁﬁogﬁo%mgﬁ enl argenent of the transfer 25mechanism
portion in th@?z‘c&?@n@wtﬂé jifig a&gf}%{haiwémoﬁé RconlihS 1Pl PrsAW iV e@Woh N t he

A-A direction 4 1s a schematic dfaw ng that shows

the conii@hoRMd iodivadd #8ssahe bIARk& 8N h@lih® Ehe flatk ok Briff tarseeipglai N the of f set
printing a%parat us o?ﬁlﬁG 1. FIG 5 i%a conI{]roI EI ock d?ggram in the case

of c®&nt paddeienined earfeirglhpresfing bwourton il eapedeforming the ryndférgravoptiongl | er of t he
of fset printing apparatus of FIG 1. FIG 6 is a control block

di agr anmptavessthey twamengthe bmketabll iintg coftectowith thetplase. eod whileperfoteingitanket rol |
to be constant by the controller of the offset printing aggar,at us of FIG

é' FI G retRnslen (Rinting) praress Ry beinging thy blapket golf pntg,eqniget Wil the BERLARES ¢

rawi ng_t hat 5shows .t he ansfer operation d th f
mechant £ (8RO i PoRebi oakesh uRRRo Prgtns Pestirg pehesgn bl HAG b f set
printing_. r : FIG 7B sh th t at f havi
startedgpg{)% egﬁgﬁftR%Rghgftén 1'et roll and travZI mgrfs thg ;I :tg '?abl Zv: ﬂg

syngr oni zat i g5y, A 3¥rddn gt RERRbEGoIE EicREsd ﬁﬂébﬁﬁfi@%’]\ﬁcchﬁ%ybf aRSrRk paRgAat i on
procedure of the transter mechani smportion in the case of performng
of f set  19p¢ prkted Gobytht PRatofoltBepript thfpki vig tiaflalat t8], ahd fol gerfolm fine
printing such as of an electrode pattern with high accuracy.
(9) Moreover, control of the height of the blanket roll that is performed so that the
pressing amount of the blanket roll with respect tb the plate or substrate becomes the
15  target roll pressing amount is performed based on the measurement result of the height of
the surface of the plate or substrate that is measured in advance at the point in time of the
plate on the plate table or the substrate on the substrate table being arranged more to the
upstream side in the table travel direction during transfer than the rotational center of the
blanket roll.
20
BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a schematic side view that shows an embodiment of the offset printing
method and apparatus of the present invention.
FIG. 2 is a cross-sectional view that shows an enlargement of the transfer
25  mechanism portion in the offset printing apparatus.
FIG. 3 is an arrow view in the A-A direction of FIG. 2.
FIG. 4 is a schematic drawing that shows the control configuration of the
controller that is provided in the offset pﬁﬁting apparatus of FIG. 1.

FIG. 5 is a control block diagram in the case of controlling the height of the



FIG 7C shows the state of the blanket roll having nade contact with the
plate, by a schematic drawing that shows the transfer operation procedure
of the transfer nechanismportion in the case of performng offset printing
by the offset printing apparatus of %G 1. 15FIG 8A shows the state of
having controll ed the contact pressure of the blanket roll with the plate
to a predeterm ned pressure, by a schematic drawing that shows the

oper at | blankesirolblw thy qontollaeidhe offset printig appagss A tilGn! - procedure in the
transfer mechapism portion. o he offget printi a ratus . of FIG_.1. FIG
8B shows t he Eﬂ‘lh%és Fo’ffﬁg b&%ﬁ?td;acﬁrarﬂﬂ%g‘flﬁ’ge %{}@ngn’lngﬁ%eco act presyirafket rol |
20 bein i it ai ned.at s erm . g ~df aw ng
20 o e LA 1Bl S5 RN B pe RSB L2
procedure in ffee 70 ABRE Bfe iﬁﬁﬁhﬁgﬂeﬁop%’ﬁélﬂﬂerﬁ;yéél%eﬁﬁf(ifi§§1taw9ﬁg fhat N9
apparatus of FIG 1. FI G 9A shows the state of the blanket roll that
has $eephdvd the trahdfer diRrdtRhpasdeierR JoTehfinsfdd \nerhatifie Poition i tiesdasgof hat shows
the operation follow ng FI 8B of the transfer 25operation procedure in

t he tr apsff@mingoffsatipsimipoby therofiset printingfappastupof AtG.Ag apparatus of FIG 1.
FI G 9B shows the state of transfer being conplete, by a schematic draw ng
that shows t hElGIBrshpve the itk ofhagngstatedptasfontoh gha lanket eall syddrayel ofn
procedure in the transfer, m,ech%ni sm portion of the Offfilgt rfi nting

appar at the Rite tablg isynchrenization, by asphgmatis drakiggdhat shoes e &rastelr 1o starting
inking of the plate, by.a schemati.c side view that sho t he iRnki.ng

ppar ot QEeBion Reotfire gt g raRrrg CpRrHRa oG i Bhsep! Piftolife b9,

shoyg t f VATo LPkidg by bringing the ink-pushing bl ade
and heBﬁﬁ@%@??&frﬂé%ﬂ%ﬁ%ﬁﬁ%ﬂgh?acc? with the plate, by a schematic side
view that Sshews 7chgiois thd\datd BP el Mk eiollHAQing th &Rl coRfaNith theAfl@ Wt US Of

FI G 1. FIG 10Cis a schematic side view that shows the ink-pushing
bl ade andclidagaticrikas@palnit Bijovod the eranifet syerativa procedppesfabeisamctert he of f set

printing apparatus of FIG 1. ~ FIG 11A shows the state of noving the
pl at e t abichartismpottioinds thehmspdipesformingradiset prinsingaiy the sffsaidbptiag ea after
being provided to the transfer of ink to the blanket roll, by a 10schematic

si de vi emparpfas oERK®A.- t he i nki ng apparatus of the offset printing apparatus

of Ilzg G FIG. 8 A shows the state of having controlled the contact pressure of the blanket

roll with the plate to a predetermined pressure, by a schematic drawing that shows the
operation following FIG. 7C of the transfer operation procedure in the transfer mechanism
portion of the offset printing apparatus of FIG. 1.
FIG. 8B shows the state of the contact pressure over a range of the blanket roll
20  being maintained at a predetermined pressure, by a schematic drawing that shows the
operation following FIG. 7C of the transfer operation procedure in the transfer mechanism
portion of the offset printing apparatus of FIG. 1.
FIG. 9A shows the state of the blanket roll that has been lifted to the retraction
height, by a schematic drawing that shows the operation following FIG. 8B of the transfer
25  operation procedure in the transfer mechanism portion of the offset printing apparatus of
FIG. 1.
FIG. 9B shows the state of transfer being complete, by a schematic drawing that
shows the operation following FIG. 8B of the transfer operation procedure in the transfer

mechanism portion of the offset printing apparatus of FIG. 1.



1. FIG 11B shows the state of returning an ink pool on the plate to
the end area toward the other end of the plate in the |ongitudinal
direction of the guide rails, by the]>chenat|c side view that shows the

i nki ng apparatus of the offset printing apparatus of FIG 151. FI G
12 shows anot her enbodi nent of the present invention bei ng a control bl ock
view of the case of ﬁerforntn roll hei ght nal engnce con rol .that

mﬁi nt ai ES t heFeil §Ashows thestats prmde S?aétllqg 1“[5‘}5‘8 Ftétt%‘hs m@H‘éS 8nt r ol
that ma t t.h ket | 0] [ 1 f
the of SE GRRO B RaBaseRehS Pine oMe e Pty S RIS S hoves the:
transfer | [

control of pl 10 38'sRobdthe SERLo Ny B M Hnk B biblng 1L B iRt CHONCE
anot her ,ADQSH HRRtk-drafile bREE B85 c@ﬁthﬁtdnﬂgth@'%lé?@% andhanR AddsieRfthithe

present 1 nvention. s a part Il al sectional viewthat
shows aghd¥ the afkimNip atﬁsttefthéafﬁﬁgﬁm&’{gmhmmmmcrtlon in the of fset

printing apparatus of FIG 1. FIG 16 is an arrow viewin the Al -Al
direction of FlG.ElO(IIEsaEcblﬁmahE side vaaw tirat showsitbevinkrpushimgBlBedinddlst i on of FI G
16. _ FIG 18 is a side view that shows an enl argenent of t he contact
por t i oninkFsoraping bladkeft the mlqmwnnaratﬂtﬁeofﬁh%@@%Pﬂbtrl%tpp@@?@eq

FIG 19 is a schematjc view tha; shows t troI ti th
control | er thgté]'lggﬁt‘%‘w H’@d”t‘tt‘?to{ 8"‘8@1{}%"91? atﬁrt ?F}W{;h@aﬁﬁ%{lﬁ t‘g&‘elfﬁaéf i4
FIG 20 | hat ht te

ot or age Pt PR ar s BonE POITask 5 dRhs g of b B R B8, LOTPRCRY
bl Oﬂfl ngﬁg a'ﬁctsfa‘é \/ﬁ'é’w FhaPShdwdt Eﬁ{klldé.'ﬂ) ?usttlf%@(gffsert Eﬁhtlﬁ?éﬂ)@fatﬂsrbﬁmg state

rol T not brought 1nto contact wth the plate or substrate by
the contlroller of the offset printing apparatus of FIG 14.

FIG. 11B shows the state of returning an ink pool on the plate to the end area
toward the other end of the plate in the longitudinal direction of the guide rails, by the
schematic side view that shows the inking apparatus of the offset printing apparatus of FIG.

15 1.

FIG. 12 shows another embodiment of the present invention, being a control
block view of the case of performing roll height maintenance control that maintains the
height of the blanket roll, upon completion of the control that makes constant the pressure
of the blanket roll by the controller of the offset printing apparatus.

20 FIG. 13 is a drawing that shows the transfer operation in the case of performing
the roll height maintenance control of FIG. 12.

FIG. 14 is a schematic side view that shows another embodiment of the offset
printing method and apparatus of the present invention.

FIG. 15 is a partial sectional view that shows an enlargement of the transfer

25  mechanism portion in the offset printing apparatus of FIG. 1.

FIG. 16 is an arrow view in the A1-A1 direction of FIG. 15.

FIG. 17 is an arrow view in the B-B direction of FIG. 16.

FIG. 18 is a side view that shows an enlargement of the contact portion of the

blanket roll with the plate or print target.



FIG 22 is a control block viewin the case of pressing the blanket roll on
the plate or substrate by the target roll pressing anount by the
controller of the offset printing 10 aratus of FIG 14. FIG 23A°
shows the initial state prior to transfer, by a schematic draw ng that
shows the transfer operation procedure of the transfer mechani smportion in

the case of performng offset printing by the offset printing apparatus of
FIG 14. FIG F@B%%ﬁ@eflﬁec§%°éﬁ@ab%horvé\ﬂ%{f‘r]ﬁmérf’g?%a“’r“aw? ths %B?gﬁ?{e bl anket

|1 |. . 150f . th late table i [ ion, b h [
cr no e P EvgRR Tk O Bt b o BhCaur e of tne traneier
orinting appal L 0Q tof UERAE T HowRhe S6The0r 8 Aledliel bl Moy OF 01"

bl anket fo@lole A A HERABUSIRMidsloviel Rvithhe plate, by a schematic draw ng
that shows the transfer operation procedure of the transfer 20 nechani sm

portgon in theigases ool buckiviy af the @hsewficohtrsltinghetbimkef fodleteight imt i ng
apparatus of FIG 14. FI G 24A shows the state of having controlled
t he hei dietstaé of the bidnkakmell nopbtought ia® dontast with thyplateer pulstietedryitheied t ar get
roll pressi n%%grmunt t he bl anket roll _over the transfer range, by a
schemat centsplerphietontet psbing appasatypef BIG df- fol | owi ng FIG 23C of the

t fer 25 L) ..n the t fer mechani L f th
of et pr i nt | B aBgan SR lockedhy it he cedtS!priBE BB RAl o B aBie e o
lifting the blank |l Lo the ' ' jc draw
that  onsiateRetidbe st e ol SR A Bk el e ATREPRTRY o o0 ™
proqéaduragp&?hg Berid ansfer mechani sm portion of the offset printing

0

apparatu FIG 14. 19 FIG 24C shows the state of the transfer being

conpl ete, by &IGCRARALWE il iaiMah Gtatehior @R fdre OptedbiiOdrawahd Gat ng FI G
23C of the transfer operation procedure in the transfer nmechani smportion

of the chéwetheprahstet oypratppmaratadarecdf thd Bansiet. m&BESIM MOBEOTHORMGCARRYE NG OUT
THE | NVENTI ON
performing offset printing by the offset printing apparatus of FIG. 14.
FIG. 23B shows the state of having started rotation of the blanket roll and travel
15  of the plate table in synchronization, by a schematic drawing that shows the transfer
operation procedure of the transfer mechanism portion in the case of performing offset
printing by the offset printing apparatus of FIG. 14.

FIG. 23C shows the state of the blanket roll having made contact with the plate,

by a schematic drawing that shows the transfer operation procedure of the transfer
20  mechanism portion in the case of performing offset printing by the offset printing
apparatus of FIG. 14.

FIG 24A shows the state of having controlled the height of the blanket roll so as
to press by the predetermined target roll pressing amount the blanket roll over the transfer
range, by a schematic drawing that shows the operation following FIG. 23C of the transfer

25  operation procedure in the transfer mechanism portion of the offset printing apparatus of
FIG. 14.
FIG. 24B shows the state of lifting the blanket roll to the retraction height, by a

schematic drawing that shows the operation following FIG. 23C of the transfer operation

procedure in the transfer mechanism portion of the offset printing apparatus of FIG. 14.



Her ei nbel ow, the enbodi nment for inplenenting the present invention shall be
described with reference to the draw ngs. FIG 1 through FIG 11B
show one aspect of the offset printi n]t met hod and apparatus of the present
i nvention, and has the follow ng constitution. 10That is, guide rails 2
that extend in one direction (X-axis direction), for exanple two guide
rails 2 formng a pair, are provided on the upper side of a harizontal
trestle 1. A 2AaCishovethe staiaef thergasier bring eompletgchy aschematinB§{ing on t he

upper syrface portion, and a.s e.tabl e serving as ript target
tabl e t H&tS &S&BC P &ﬂ?gl%ﬁﬁ é?‘rﬁﬁf&‘? tegn g’f fRerpty Pc%ﬁr{)‘ﬂéﬂflpper
surface_pord i r o[t I i uccessi on from one
15end sft eSffrlrgg%h%éll%&@q n%?%hgﬁé%% ng wég g?ﬁagiethsf%ﬁls@&ii n the | ongitudinal
direction. These tables 4 and 6 are slidably attached to the guide rails 2

via individual guide blocks 2a, and are capabl e of independently noving

(trayeling) al ong BESTQMOUDE FERICARRYINGIOUY TEHRINVENTEONNi ts 7 such as a
| inear notor or the like. Furthernore, it is possible to perform detection
of the respecHiewintpbsi,thoersbafimeiteo? il anentirpithe presam dnvehgors shiadltreat e t abl e
6 along the |ongitudinal direction of the guide rails 2, that is, the
absol ut dessobpd wohselgrenggtothe dsavigss direction that have a predet er ni ned
point as a reference,

a common |inear scale that. is provided on the
trestle 1 parB1G-dithg ggﬁé@gldﬁos@o?"’eﬁq%s%“ Sﬁf{ﬁFQ ?té’innﬂﬁ%mfﬂwgrﬁngorti on 9is
provided at a ition that corr ond o the 25m ddl e portion in the
| ongi t_uBP%‘I‘mﬁF&Z’SPfeﬁﬁmd?ve(rﬂgn’ga[?l%égs p‘zg’lsfpfslo‘ﬁmgr? Ofl§{£lttl?nést le 1. The transfer
Techigni Sm por iy Guide ALY P tuibhd Ih chobtiRplteH Lok ateridiflfol Sxafpianged
above the guide rails so as to exte_ngln_ad rection that is _
per pendingybaide Wilst> foRBidgodsHit Al preided 6 tHeluPPertdidd d¥en KHZdRtal BEdtle 12 (Y- axi s
direction), and can be rotationally driven by a drive notor 11, an encoder
12 for depleetablg4 e holik atplaealsudpse iofagliben heargpet surfict paffioanghdiche 20
angul ar orientation in the circunferential direction, a |lifting actuator 13
such as sebstratktalde 6@ehang asscpraw targetttable dhrat holds msvbatrgtapsamag ddamrinhe bl anket
roll 10 (the formof a jack is shown in the draw ng), a height sensor 14
for det &Egstg the, upnes isgﬁqcedprt!qpearg pepkast ondhe guide rails’2 in succession from one

15  end side (left side in FIG. 1) of the guide rails 2 in the longitudinal direction. These
tables 4 and 6 are slidably attached to the guide rails 2 via individual guide blocks 2a, and
are capable of independently moving (traveling) along the guide rails 2 by individual drive
units 7 such as a linear motor or the like.

Furthermore, it is possible to perform detection of the respective positions of the

20  plate table 4 and the substrate table 6 along the longitudinal direction of the guide rails 2,
that is, the absolute positions along the X-axis direction that have a predetermined point as
a reference, by a common linear scale 8 that is provided on the trestle 1 parallel to the
guide rails 2.

A transfer mechanism portion 9 is provided at a position that corresponds to the

25  middle portion in the longitudinal direction of the guide rails 2 on the trestle 1.  The
transfer mechanism portion 9 is provided with a blanket roll 10 that is arranged above the
guide rails 2 so as to extend in a direction that is perpendicular with the longitudinal
direction of the guide rails 2 (Y-axis direction), and can be rotationally driven by a drive

motor 11, an encoder 12 for detecting the rotational speed of the blanket roll 10 and the



and a pressure sensor 15. The lifting actuator 13 noves the blanket roll 10
between a Sretracted height (retracted position) Ha that is a position in
whi ch the | ower end portion of the p;; pheral wall surface of the bl anket
roll 10 is arranged at a position th i s higher by a predeterm ned

di mensi on than the upper surface of the tables 4 and 6, and a contact

hei ght (cont act position), Hb %hat a posw%H on in whi thhe | .ower end
por t i onaRgularqEiepRHPR HEhgCIrGHp er%‘lﬁ "é:t‘Bf"at mSP&WR@{l? SY4 af‘(?Jiaéi?%rrar anged

h h d h d 6.
A so,  apdherhd tseRfen o ah o ff VRIS eel%!tj FUREF O eI R ac: ™"
hei ght 's_ipmﬁﬁl in dtng dl'a'\&fntlé) ?gﬁgﬂ%h% lﬁeﬁ)r dReR hél%ﬁt%f %Elgt%et Wit fo,t he plate

3 that is and t te 5 that is héld on the

Subst r abfy b pRlsguré sén!’sknt hse Smtlﬁfnﬂg aaﬁategmﬁlba@sgme bldiREQUNAE bewtidn far essed
agai nst them bi ased downward, the pressure sensor 15 detects the contact

pressur eetfh@ie‘dﬂﬁighb@’éﬁact&ﬁ}b—dsﬁtidi@ Haha,is a ppidein ahick st lawdbendapoztorl 6f f or
moving the plate table 4 to one end portion in the |[ongitudinal direction
of the themeipheal wal? sarfatepif s biankiet ralint Gsis arrdhgedi as amp@w@létilt tthighesdyi tion on
the trestle 1 correspondi n% tqo the one_end ortlon of é UI de rails 2 in

t he | ongipresistenmined;dimensigghthamfhedippgisurfags aft S[Saﬁ’é‘?sadt@éi Fofaté?tf orm ng
Ki h |late 3.t hel d th f rt f th
ol at ot Betebt Goftadisasiioab b sb gt peutieh oA lE 1ot e et B ea 16 anc
h f.
it ng t ;lr ?@?}P% rer%al? s?féf%n% Hf't'hE b? R rE)ﬁthl 8‘?# &d ;lit a ]];1e1%]i;]t that%oﬁ‘@!r)pﬁlaﬁoeche

n area orm ng at e substrate 5 tor newy

per fgr muBge %uﬂﬁéé‘éftﬂé %f‘e%& A8 6! h%létpwen%mﬁ&t RAT 10, i€ hdshresubst rat e
table 6 nd performng renoval of the substrate 5 after the print process

is perf gs0@ed td the chﬂta@tth%i%ﬂﬁt b HyhBe Hahgtdcataeortiaplsdobgghtogonmavedith thet he
other end portion in the longitudinal direction of 25the guide rails 2 and

pl aced iphatss anabyheld on thregtlat kbt 4tndthessbstiatms that istheld orethe sebstrate table
corresponding to the other end portion in the |ongitudinal direction of the
gui de_r &iinghestatyiof bevgerrangeditherpingder artiprabse ageinsibens biased dasmradither) 19
that issues conmands to the individual drive unjts 7 of the plate table 4
and the %@?E@Frsa‘tsérﬂ%lSFtéCtStheé%?&taﬁh%reﬁﬁuffi/léet%‘f‘bl?(’dil of the blanket roll 10
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transfer nmechanismunit 9. Then, the offset printing apparatus of the
present rails 2 in the longltudmal direction. Also, an inking apparatus 17 for performing inking
of the plate 3 that is held on the upper surface portion of the plate table 4 is provided
20  between the plate table standby area 16 and the transfer mechanism unit 9 on the trestle 1.
A substrate installation area 18 for performing attachment of the substrate 5 for
newly performing a print process on the upper surface portion of the substrate table 6, and
performing removal of the substrate 5 after the print process is performed, in the state of
the substrate table 6 being moved to the other end portion in the longitudinal direction of
25  the guide rails 2 and placed in standby, is installed at a position on the trestle 1
corresponding to the other end portion in the longitudinal direction of the guide rails 2.
Moreover, it is provided with a controller (controller) 19 that issues commands to

the individual drive units 7 of the plate table 4 and the substrate table 6, and the drive

motor 11 of the blanket roll 10 and the lift actuator 13 of the transfer mechanism portion 9,



5invention is constituted with these nenbers. In detail, in the
transfer nmechanismportion 9, as shown in FIG 1 to FIG 3, two pillar
menbers 21 which have the required hej'hlght are provided so as to be
separated by a required interval of t’he guide rails 2 in the |ongitudinal
direction (X-axis direction) on both outer sides in the mddle of the guide

rails 2. in_the |ongitudinal, direction. Al so 10 beam.nenber .22 that is
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rotating sha e blanket roll "10 are held in a freely

rotati ngs gRfRefan¥cPnRciR@& G8it 85, TREE iR dfRehsithting HparkfuseRBaIiresedf noVI ng
in the vertical direction via linear guides 26 that extend in the verti cal

di r eft i diventi@i \seenstitited ivith these ndsmbeesiber s 21 that are arranged on the
X-axis direction on the outer side of the guide rails 2. Furthernore, the
lift actuat or Imdetaihdn thedrapsies merkanssmnportion ¥, ay homasp&éei Vel KIGat ttgehed so as
to intervene in series between twp positions that are spaced aé)(f& by a 20
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correspondi ng to each posrtion. er nor e, el ght sensor 14 of the
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the vertical direction is provided between the required position at both

end por g {d8ailf2 inRe Idhgltudlﬁal&ii&@ti&ﬂc@ﬁléctk fe tbp goitiods o Phs ipilid ediberhe
respectively corresponding pillar nmenbers 21 in the frame 20. Then, it is

possi bl @1 anddeittetie pille nantiarc2l cpot futdsangatd-shtaped fratie 2Roudn thg frmdRP, each

hei ght sensor 14, and possible to indirectly performdetection of the

hei ght &pthtand portiovisef arell housing Hain whichapigting shais 23 @t bothzpdneitieng 24.
Thereby, it is _pagssible to_arrange the blanket roll _10 at th edet er m ned
r et r act PHRkegPYHP aFTall‘j%& in § Feelynetatne W@P‘b‘}ﬁt"lar—lb{’?al’?&'g %Ssarﬂé{t%@legcfp B?/ t he

hei ght sensor 14, .by.nmovi ng. the bl.anket.. roll .10 al ] . qui de 26
' The SRR oA maripE Yy e LErRlB0 et B R RS i ISR P,
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of the glhéﬁ ngétﬁePﬂ%%tgvﬁg:gﬁbﬁ%Jn%beﬁ r?’%t erg to %%r%]le retractli olrrl hgi ght Ha, it
i's possighl sutdsidd dfaKe blige RliRtre table 4 and the substrate table 6 that nove
along the guide rails 2 to pass therebelow without interfering with the

bl anket rol | FGrthermore, the lift actuator 13 and the pressure sensor 15 are respectively

attached so as to intervene in series between two positions that are spaced apart by a

20  required interval in the axial center direction of the blanket roll 10 in the roll housing 24,
for example, two positions that mostly correspond to both end portions in the axial center
direction of the blanket roll 10, and two positions of the beam member 22 of the frame 20
respectively corresponding to each position.

Furthermore, as the height sensor 14 of the blanket roll 10, for example, the

25  height sensor 14 on a linear scale in the vertical direction is provided between the required
position at both end portions of the roll housing 24 and the required position of the
respectively corresponding pillar members 21 in the frame 20. Then, it is possible to
detect the vertical position of the roll housing 24 by each height sensor 14, and possible to

indirectly perform detection of the height of the blanket roll 10 that is held in the roll



Also, in the state of the plate table 4 and the substrate table 6 being
arranged direction bel ow the blanket roll 10, by | owering the bl anket rol
10 integrally with the roll 10housin%224 by the |ift actuators 13 until the
contact height Hb, it is possible topress the peripheral wall surface of
the bl anket roll 10 from above against the plate 3 that is held on the
upper surface, po
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On one side of the roll housing 24, the drive notor 11 is attached so as to

f aces i nnatdtdinghein thbytatooofithe bianketaoll b0 tlpthastezh fifiet ite theiretravtion hkigbst r at ed
of the drive notor 2011 to the rotation shaft 23 on one side of the bl anket
rol | 10Hahtis passibls td allpwahe platsi tyble dtand sha mibatae ablef thahmope alonaghe2s on one
side of the roll housing, 24 in,the,IoE irecti it is possible
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di regti QBudte 4 bEIRNANERIatOE 18 RAtPhaRKAkctRIdht HB, WhepossBleabimaslthy driving
the bl anket Toll” 10 by operation of the drive notor 11. As shown in the

cont r ol pe@pHer) wwallt suefacd of the Glanket rohe 0 d@nt stalvieapaih theplatedihdeid heidtdn 23 a
table travel control portion 19a and a roll position control and pressure
cont r ol tipouppensurfaop pordind of thegilite tablad pudhthesubstrate piat isdwldigrtheppper abl e
travel control portion 19a controls the positions, the novepent direction
(travel senfaceportm) ofihesubsaiaeaile &pedtithis ime.df 1spopribletq fetgst theeontagh) es 4 and

6 by is %lrjgsglg'e %?mrféj e';[ r%llt l%ewgt}?geisl\)/(iac? ltjoatlhe%lie{tc\e/ § ot ?lllet pslat7e teclgle Hggd the
15  substrate 5 on the substrate table 6 as a reaction force to the force of the lift actuators 13
biasing the blanket roll 10 downward integrally with the roll housing 24, by each pressure
sensor 15 that is provided in series with each lift actuator 13.
On one side of the roll housing 24, the drive motor 11 is attached so as to face
inward. Then, by connecting an output shaft which is not illustrated of the drive motor
20 11 to the rotation shaft 23 on one side of the blanket roll 10 that is held in a freely
rotatable manner by the bearing 25 on one side of the roll housing 24 in the longitudinal
direction, it is possible to rotationally drive the blanket roll 10 by operation of the drive
motor 11. |
Furthermore, the encoder 12 is attached to the output shaft which is not illustrated
25  ofthe drive motor 11. Then, it is possible with the encoder 12 to detect the rotation
speed of the blanket roll 10 and the rotation angle (the angle having one position in the
circumferential direction as a reference) of the blanket roll 10 when rotationally driving
the blanket roll 10 by operation of the drive motor 11.

As shown in the control configuration in FIG. 4, the controller 19 is provided with



S5plate table 4 and the substrate table 6, based on individual table
position detection signals S1 of the plate table 4 and the substrate table
6 that are input fromthe linear scalg 8 that is provided on the trestle 1.
The roll position control and pressu control portion 19b controls the

hei ght of the blanket roll 10 and the contact pressure of the bl anket rol
10 with respect to the plate 3 and the substrate 5 by giving, commands to
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and the rotation angle of the blanket roll that is input fromthe encoder
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Furthernore, the roll position control and pressure control portion 19b and
the rol Provistedtanghe Hesilerlol Thsrell pasition cmiel pad PrSpshre epittiobpostign 19b

synchroni zatign Wi th b ravel control portion 19 Furt herpnore, the
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bl an th respect to the pfate 3 in the case of performng

t ransf efha {SaFRtERR adiVhdidtt ReHsBO14 HEth krandfert mEahishOpdriié09, 2h@ant act with
the plate 3, and that nmakes constant the contact pressure of the bl anket

rol | 10 defettion @gpeSB of thetdoatastirstsuat & the blankdteolt 48 evithfrespett aribé phate 3
(printing) by bringing the blanket roll 10 into contact with the substrate
5, as aandthersgbstfatm thavis inpusifeast each pressure sphgor d pecilh¢ wlktefationspgtrl cont r ol

by the controller 19 is described with the control bl %ﬁ( di glr m shown in
FI G 5. PREoB 195 &0ntrels theeotajon spged apd theapetatign aﬁg}ﬁ@émeetﬁ et rogh Ogl@écr i ptions
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as the h Sensor, ressure~sensor 1. are attached to the
bl anket ¢fQlder 1913f & £HAIGEY thPdriR mtbE1 H8SHE bRIhk&oR 10t NBurthermore, the

roll position control and pressure control portion 19b and the roll rotation control portion
19¢ can perform control in synchronization with table travel control portion 19a.

20 Furthermore, the controller 19 is provided with a function that performs roll
height control for arranging the blanket roll 10 at either of the retraction height Ha or the
contact height Hb as hecessary, and a function that performs contact pressure constant
control that makes constant the contact pressure of the blanket roll 10 with respect to the
plate 3 in the case of performing transfer (reception) by bringing the blanket roll 10 into

25  contact with the plate 3, and that makes constant the contact pressure of the blanket roll 10
with respect to the substrate 5 in the case of retransfer (printing) by bringing the blanket
roll 10 into contact with the substrate 5, as a control function thereof.

The specific roll height control by the controller 19 is described with the control

block diagram shown in FIG. 5. Note that in FIG. 5, for the sake of convenience,



5control systemof the |ift actuator 13 on one side of the blanket roll 10
is omtted (in the sanme manner as FIG 6 and FIG 12). . When t he
tabl e position detection signal Si relating to the position in the X-axis
direction of the plate table 4 and t e position in the X-axis direction of
the substrate table 6 by the |linear scale 8 on the trestle 1 (refer to FIG
2 and FI G _4?. is input, the controller 19 10 judges whet her the bl anket

rol | 10dessentiensgd the frame a8 ohthertrasiep meghanissm pordiod frandiheyoll housiag gt of ¢
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based on t etection signal that 1s input by the height sensor 14 of the

t r ansf econtRs Rpdes Bf B Tift ftuflor 1N6h 6@¥idOHT 1BE blAkétirollS 0 ihemheidghitthdevi at i on
Ah of the height current value hl with respect to the height target val ue

h, and tde¢ aahharas Fhe. danddGeodimand G that is found by performng a

f eedback process 29 based on feedback control theory such as PID control
for maki ng t hiMéhendhgtablehovitionidsiectipn sierad Sil gelating tothe posiien Pahe f-axdet uat or s
13 of the blanket roll 10. In this way, by operating t lift actyators 13
based ofTEHONS iﬂi‘ﬁeplétﬁr??'éﬁd apyl the Rpsitiondp PerEdxiii WC?%O{I}E% F‘El?sgﬁteé?bti? he plate
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retraction height Ha. 'Also, with regard to contact pressure fixed control
of the kHaanket inrzvhnckQbdzgd bheadomble@obiéibn d6tectiordesital Spf dndroutiputga ven wi t h
the control block diagramshown in FIG 6. That is, in the case of
per f or mheight tagges ¥ane hof depeiration ditighhkafor the dohtacpheaghy Hb.t NexxDy
inputting to a subtractor 28 the height target value h and the height current value hl of the
15  blanket roll 10 based on the detection signal that is input by the height sensor 14 of the
transfer mechanism portion 9, the controller 19 finds the height deviation Ah of the height
current value h1 with respect to the height target value h, and thereafter the drive
command C1 that is found by performing a feedback process 29 based on feedback
control theory such as PID control for making this height deviation Ah zero is issued to the
20  lift actuators 13 of the blanket roll 10.
In this way, by operating the lift actuators 13 based on the drive command Cl1, in
accordance with the position of the plate table 4 or the substrate table 6 in the X-axial
direction, it is possible to arrange the blanket roll 10 at the contact height Hb in the case of
positioning it to be brought into the contact position in order to perform transfer of ink
25  between the blanket roll 10 and the plate 3 or substrate 5 as described below, or otherwise
arrange the blanket roll 10 at the retraction height Ha.
Also, with regard to contact pressure fixed control of the blanket roll 10 by the

controller 19, a description is given with the control block diagram shown in FIG. 6.

That is, in the case of performing transfer (reception) of ink from the plate 3 to



the blanket roll 10, it is necessary to stick the ink that has been inked
on the plate 3 to the surface of the blanket roll 10. On the other hand, in
the case of retransferring the ink fr%ogthe bl anket roll 10 to the
substrate 5 that serves as the print rget, it is necessary to stick the
ink that is stuck to the surface of the blanket roll 10 to the surface of
the substrate 55 b{ﬂabel ng detached fromthe surface of the blanket roll 10.
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substrate 5, the target value of a certain contact pressure that is
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target Yﬂblesntacﬂv&ltﬁ%@@bsnﬁws E&%rngpﬁ@oessanmhu%arﬁemnd C2 that is found by
perform ng a feedback process 32 based on a feedback control theory such as

PI D control offhthén tHek@asd of paifdemingaontkepretiuge fixaisoutre] efatie blankdt rélp zero i s
given to the lift actuator 13 of the blanket roll 10. By operating the lift
act uat orl01i3 dsewdahwerwiththe dbjeveofcontmnditiChe hllrdet pak Fobamgthetplansoer of i nk
between the bl anket roll 10 and the 25 plate 3 or the substrate 5 as

descri békp MEpEte 5 the taseg yalitern of a srigi %@twh@rebﬂ%ﬁﬂk@t isdg$iredsip i nto cont act
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portions in the axial center direCtion of the blanket roll 10

noni t or itisubbieate %‘ls’i@thapfsﬁiﬁﬁlwb? thd!prieSiiie JeRkdte] SUf thié &ﬁlsfé}enéﬂl&ﬁ%r e sensor
15 that is provided at each |ift actuator 13, and individually performng

cont r ol poftidnttetotadmbiradtor G thearessareldevinyion e cfahecqutat prissiee asreh seluebed
above, it is possible to equalize the
20  pl with respect to the pressure target value p is found. Furthermore, a drive command
C2 that is found by performing a feedback process 32 based on a feedback control theory
such as PID control or the like in order to make this pressure deviation Ap zero is given to
the lift actuator 13 of the blanket roll 10. By operating the lift actuator 13 based on the
drive command C2, when performing transfer of ink between the blanket roll 10 and the
25  plate 3 or the substrate 5 as described below, it is possible to bring the blanket roll 10 into
contact with the plate 3 or the substrate 5 with a fixed contact pressure in accordance with
a pressure target value p that is respectively desired.

At this time, in the state of both end portions in the axial center direction of the

blanket roll 10 being biased downward by the two lift actuators 13 that are provided nearly



5contact face pressure of the blanket roll 10 with respect to the plate 3
and the substrate 5. When carrying out offset printing by the offset
printing apparatus of the present invgntion with the controller 19 that is
provided with a height control functi and a contact pressure constant
control function of the blanket roll 10 as descri bed above, the transfer
operation in the case of performng transfer (receptjon) of ink fromthe
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makes constant the contact pressure as described bel ow, and the travel
vel oci t wsiaf tiidleeigltaberélaih®ioh A anifet FAINEY sHvwe, inlFAGEeS] dn ddb@iohOl |

di aneter of the portion that deforns along with contacting the bl anket roll
10 wi t hrotheopdfthe bBinkethrald @ 0 Systoppedrait hag paint. c dvioreover; im the state of inking
20  being performed in advance by the inking apparatus 17 on the plate 3 that is held on the
plate table 4, the plate table 4 is arranged at the transfer start position X0 that is set
beforehand more on the upstream side in the travel direction for transfer than directly
under the blanket roll 10, and once stopped. Note that in the drawing, the table position
is defined with the end portion of the plate table 4 approaching the other end of the guide
25  rails 2 in the longitudinal direction (the left end portion in the drawing) serving as the
reference.
Next, as shown in FIG. 7B, the blanket roll 10 is made to rotate by operation of

the drive motor 11, in the state of being arranged at the retraction height Ha.  Also, the

plate table 4 that has been stopped at the transfer start position Xa is made to travel in the



10performed so that the circunferential direction position of the blanket
roll 10 that has the contact position between the bl anket roll 10 and the
plate 3 as the start point when startj'ﬂng transfer in the next step by
contacting the blanket roll 10 with the plate 3 that is held on the plate
table 4, and the X-axis direction position of the plate table 4 agree.
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for height control to eac Ift actuator 13 to | ower the blanket roll 10
until the vakeall fewvidta dfotnhaioniasis&ah thelconthcapeeion af thetblamkgsrallhed | ower
end portion on the outer 20periphery of the blanket roll 10 into contact
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the plate 3 on t pressure current value pl of the
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detected by each pressure sensor 15 that is provided win series with each
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portion 9. The detection signal of the pressure current value pl of
t he contrantfepindbsuee sted by sontactingthe hisnketfrol d fevith haptatepd dwsisrheldehsor 15,

of the blanket roll 10 with respect tg the plate 3 that is arranged at the
cont act theatlgisttatip4; andithpdraxindirgesion pasition pithe phite fahlerdagretont rol Ier 19, the

f ti th f i it hei ght. control .qof,the bl ol 10
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3 that is tecte e pressure sensor 15 is held so as to be constant
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is set in advance,
command C1 for height control to each lift actuator 13 to lower the blanket roll 10 until
the contact height Hb that is set in advance, and brings the lower end portion on the outer
20  periphery of the blanket roll 10 into contact with the plate 3 that is held on the plate table 4.
Note that in the case of performing inking of the plate 3 that is held on the plate table 4 as
described below by the inking apparatus 17, since an ink pool is formed at the end area of
the plate 3 approaching the one end of the guide rails 2 in the longitudinal direction, the
contact position of the blanket roll 10 with respect to the plate 3 is set so that the blanket
25  roll 10 does not come into contact with this ink pool.
As described above, when the peripheral wall surface of the blanket roll 10 is
brought into contact with the plate 3 on the plate table 4, the pressure current value pl of

the contact pressure of the blanket roll 10 with respect to the plate 3 is detected by each

pressure sensor 15 that is provided win series with each lift actuator 13 of the blanket roll



as shown in FIG 8A Note that at this tine, the rotational speed of the

bl anket roll 10 and the noving speed of the plate 3 due to travel of the
plate table 4 may be decel erated whilg mai ntaining nutual synchronization,
until the contact pressure of the bldriiket roll 10 with respect to the plate
3 becones a stabl e val ue 15Thereafter, as shown in FIG 8B, while the

rotating bl anket roll erforrrg transfer by making contact with the plate
3 of th tnr'é??éflapfrf@”BP%haélsfnalbqrEO‘H t he cont roI ler 19 controls each |ift
actuator 13 o
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the contact portion with the plate 3 1s held at a certain constant anount.
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shown in FIG 9A when the plate table 4 reaches the roller separation
posi t i oshoh iHAG. hasthbeentasigiressnieaonstantonidleheivy ipFEsitngndithedetvey under

t he bl anket roll 10, in the state of continuing the 25rotation t he
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29 and ocity of the plate table may be rel eased.

Then, ags shAWMInIFIGRA: RBie thiten tHiigme] @t eothiddtab spkell LA ariket foliel 0t r ansf er
conplete position X3, the controller 19 stops the rotation of the bl anket

rol | 10ahdsie hasnpsmad bf flicgdate 8 dub e tratal at thiephaté tabtght misg be docalasgtedre it to
the initial state simlarly to that showm in FIG 5 7A In the case
of per f ohilerrpintainingnfwal ppehrenizagin, ontil thi contashpressuns|od thedtlamkst rolh) t o t he
substrate 5 that is the print target, after having perfornmed transfer
(r ecept Matregect tlgdhe plrter {nﬁéaﬁ'laalteé’a@eto the blanket roll 10 by the
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the plate ormn tran ration by means of the sane
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possible to performretransfer (printing) of the ink fromthe bl anket roll

10 to t g sonkrt pebfirdof thebRmk&abll Whevittcresgeaciol the plakee3 thiatisldetectedlbly 10 wi t h
the substrate 5 with a constant
each pressure sensor 15 is held constant at the target value p of the predetermined contact
20  pressure (refer to FIG. 6). Thereby, the amount of deformation that occurs in the blanket
roll 10 at the contact portion with the plate 3 is held at a certain constant amount.
After the transfer from the blanket roll 10 to the plate 3 is complete, as shown in
FIG. 9A, when the plate table 4 reaches the roller separation position X2 that has been set
prior to completely passing directly under the blanket roll 10, in the state of continuing the
25  rotation of the blanket roll 10 and the travel of the plate table 4, the controller 19 issues a
drive command C1 for height control to each lift actuator 13 by the height control function
of the blanket roll shown in FIG. 5 to lift the blanket roll 10 until the retraction height Ha.
Note that after the blanket roll 10 has been lifted and separated from the plate 3 as

described above, the synchronization control of the rotation speed of the blanket roll 10



15 contact force, in the same manner as the case shown in FIGS. 8A and B,
by the contact pressure constant control function shown in FIG 6 of the
controller 19, as described above, t@l% pressure target value p of the
contact pressure when the bl anket rol4” 10 is brought into contact with the
substrate 5 is separately set fromthe pressure target value p of the
contact pressure when the blanket roll 10 is brought into contact with the
pl at e 3andhe trereltvelasiy ohthendate krblerb ey bgrelssedmount of the contact portion
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the substrate 5, the difference in the deformation anounts of the bl anket
roll5 107pahat occurs due to the difference in the contact press with respect
to the plate 3 and the substrate 5 is nmeasured in advance. Then, in

consi der at i oninahe tise of parfgenihg rdthaasfer (printihey effink flonsthe bthnéetaoll d Otthie
difference in that deformation amount, between FIG 7B and FI G 9A the
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substrate 5 that Is held on the substrate table 6, contact pressure

const anFIG N tod1G $B pethftbs s@drdlier 196t S possiiamnperfam etravefer (prifting) oBA and B.
Accordingly, even if the thickness dinmension changes for each substrate 5
t hat i sthehek foimthe btangettrplltifdo freswbsirate hen t he bl anket roll 10 makes
contact with 10 each substrate 5 is nade_uni form Therefore, the

def or mati on aNsisrhatorhenirentashngthe biaket 1oH \heith thesubjiaiaith g onsiantmk es
contact with each substrate 5 is_the sane ev tJ me. r that reason, it
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IS possi rint t Ine lines by a uniformthickness wt gh

repr odugbihdtiviivh the substrate 3 18 skprateBSset Rbmithepreyduad taei v &lne ploftiecdatarnket
roll 10 not necessarily conpletely agreeing with the axial center of the

r ot at i ngreshat e Shedhladiet folehdls bdowesht itd henthetbyithctht ipbate 3.c choretbat redsohe
bl anket roll 10, the circunferential position may becone uneven due to an
20  the deformation amount of the contact portion of the blanket roll 10 when the blanket roll
10 is brought into contact with the substrate 5 with a fixed contact pressure does not
necessarily agree with the deformation amount of the contact portion when the blanket roll
10 is brought into contact with the plate 3.
Therefore, in the case of performing the retransfer (printing) of ink from the
25  blanket roll 10 to the substrate 5, the difference in the deformation amounts of the blanket
roll 10 that occurs due to the difference in the contact press with respect to the plate 3 and
the substrate 5 is measured in advance. Then, in consideration of the change in the

circumferential speed due to the difference in that deformation amount, between FIG. 7B

-and FIG. 9A, the rotation speed of the blanket roll 10 and the travel velocity of the



20angl e of rotation stemmng fromthe aforenentioned eccentricity in the
bl anket roll 10. Since the controller 19 controls the contact pressure of
the blanket roll 10 with the plate 3 or the substrate 5 in a constant
manner, even if the blanket roll 10 IS eccentric as above, it is possible
to make the deformation anmount of the contact portion of the blanket rol
10 with the plate 3 or the substrate 5 uniform However, even if Ehe
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by the ang 1 rotation. For reason, in the case of eccentricity
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rotation radius for the rotation angle of the blanket roll 10, and issuing
a commameint pattesthgt isve berptinted 1o cash sihwraly Jinae thayhes fine Bogsdy thgmpgoert o add
a correctiaqn te\ba%t SUi t abl y .chan

tA

'n dscoriia RSP PO BN e By ey tighider Wig™ "
possi bl %igthore% €. ﬁ{t]}%t ant the circunferential speed of the blanket roll 10.
In the case of the axial center of the blanket roll 10 not necessarily completely
agreeing with the axial center of the rotating shafts 23 at both ends due to the fabrication
accuracy of the blanket roll 10, the circumferential position may become uneven due to an
20  angle of rotation stemming from the aforementioned eccentricity in the blanket roll 10.
Since the controller 19 controls the contact pressure of the blanket roll 10 with the plate 3
or the substrate 5 in a constant manner, even if the blanket roll 10 is eccentric as above, it
is possible to make the deformation amount of the contact portion of the blanket roll 10
with the plate 3 or the substrate 5 uniform. However, even if the above-mentioned
25  contact pressure constant control is performed, it is not possible to prevent a change
occurring in the circumferential speed due to the angle of rotation of the blanket roll 10
caused by the eccentricity. On the other hand, the circumferential speed of the blanket

roll 10 is obtained by multiplying the distance from the axial center of the angle of

rotation to the plate 3 or the substrate 5, that is, the radius of rotation by the angle of



20Al ternatively, by adding a correction to the travel velocity of the plate
table 4 or the substrate table 6 in accordance with the change in the
circunferential speed of the eccentrig blanket roll 10, the circunferential
speed of the blanket roll 10 and the %5ving speed of the plate 3 on the
plate table 4 or the substrate 5 on the on the substrate table 6 may be
synchroni zed. 25Note that by periodically neasurjng and updating the
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provided so as to be able to individually | ower the blades 33, 34, and 35

t 0 a posgptdssaa datingdetiahsfeinte thosubstrand, paped ianke hdightedthcldatlet tolt he pl ate 3
that is held on the plate table 4. . The ink-returning blade 33 is
i ncl i nethaseretdetactediby thelinear seale 44 dea heighloshsdrahthdt Himg ees reerded ngcdisy

22&:‘s?3év?tfhéo@%p%éﬁﬁﬁ%ig{ségﬁsh%31%@&%23 | tfen e 44%%2%%:3&%%%8' e ePers
end ) i _ ha a >
;_ﬂg of © Priest Mither OF e p1Efke! 1@213} BHar Fea R RS TR &l e ower end
si deg. 'Xﬁfrgﬁgxﬁg)gg& ggp@emh%u {trakéjﬁ'ig ﬁ@sts vion sﬂé@ﬁmgefﬁln Rk ?&%iﬁggfeﬁ@%_

i nk-pushin Is smaller tha at of ‘the 1nhk-scraping
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conductive paste as the ink, it isS possible to increase the fillability of

t he i nk cbitaétigesph@dtdaridg Patransfene theeublshiateks whahtihe Gldakeadell 34 asqumasg an angl e
of incline fromthe horizontal plane that is conparatively small. Al so, as
a resul tendin osteorbaighg f orci bl y pushed into the plate 3 by the ink-pushing
bl ade 34, the excess portion of ink that swells fromthe plate 3 after the
Accordingly, for the blanket roll 10 that is eccentric, by creating a correction table
15  that records the rotation radius for the rotation angle of the blanket roll 10, and issuing a
command to the drive motor 11 of the blanket roll 10 based on it, to add a correction that
suitably changes the rotation speed of the drive motor 11 in accordance with the rotation
angle of the blanket roll 10, it is possible to make constant the circumferential speed of the
blanket roll 10.
20 Alternatively, by adding a correction to the travel velocity of the plate table 4 or
the substrate table 6 in accordance with the change in the circumferential speed of the
eccentric blanket roll 10, the circumferential speed of the blanket roll 10 and the moving
speed of the plate 3 on the plate table 4 or the substrate 5 on the on the substrate table 6
may be synchronized.
25 Note that by periodically measuring and updating the rotation radius data of the
eccentric blanket roll 10, it may be made to correspond to changes over time such as wear
and the like of the blanket roll 10:
As shown in FIG. 1, FIGS. 10A to C, and FIGS. 11A and B, the inking apparatus

17 is provided with an ink-returning blade 33, an ink-pushing blade 34, and an



i nk- pushi ng bl ade 34 has passed is scraped off by the ink-scraping blade 35
that has inproved scraping performance by having an increased angl e of
incline fromthe 20 horizont al plane,zand so it is possible to perform

i nking of an appropriate anmount of iﬁ& on the plate 3. Wen perfornm ng
inking to a plate by the inking apparatus 17, as shown in FIG 10A, the

late 3. tt .th f ' f .t | ate taple 4 that
< ar v aiicter g RS Sinor P tes Sty o] AsS00 fab 2 BufoBe kil o™

i nk l,._36. of ' f I ' [

cer vf ngtseciofa Mo R SRS 1 oblea FAER R o eP B BRAHIE 1D P

si de of { I 2.6n : i | pet ate, as
shown bilahoth%{*eglft(5 \l}\g;ﬁlgz)%lé:%gﬁ%gl i %‘Iiek% ] %Pé{t%ﬁ&ig%m?ﬁgﬂﬁ gsfperé}tllglg{lgé%t?s made to

nove al ghig tb RGeS 16REd the Blades 3318404die35 ©chasitida dwhidhahglovee endi | s 2 in
the |l ongitudinal direction, and nade to nove through the inking apparatus
17 t® t pertionatiefef comadiaid sleeffothti isheld i tHeplaft tableids time, first, the

i nk-pushing bl ade 34 is lowered to a 33 position that nmakes contact with
the plate 3, [TheinkbrefusniagblededAds ipehngdoie tgat itsHewen endesidp igpositiensgt her end

side of the guide rails 2 reaches just. bel ow, .and next, as shown in FIG
10B, th ée"}rﬁkt?@ QP%EW‘ﬂﬁorBP%BE&?@idg rP‘Eﬁ/\% P’e@e ?‘H‘%‘lﬁ‘&%ﬂﬁf%ﬂ% 1$8RBY cont act
with the (gl.%te 3 just before the end portion of the plate 3 at the other
end si d&"Sf'%he guide rails 2 reaches just 5below. As a result, as shown in

FIG 10C the jnkgQfing] ﬁsﬂiﬁ‘%%lgf%%h 28 tﬂ@ﬂnﬁ(-%ﬁdgﬁl&?ﬁ%& Park G130 §@pge of the

plate 3 at the ehd portion the other en the guide rails 2 is

pr esged e @hpePendNidds@rdpiiitidlea neitér et endbighe pdlietrhidd inghé des rel atively

~on the surface of the plate 3 with the novenent of the plate table 4 to the
ot her enshgstudidalodirdctien ¢ah digeir Biwles e sidest héVbreogir thel amgle oflinchad from.a Next, by
scraping of f the excess portion of the ink that has been 10 pressed into

t he pl atheriZontiltphartehd thenink puslpg hipdbBédesnBler Han thdtiofi g inkiserapingbjadsn t he
surface of the gl ate 3 in the sane manner as .the ink-pushing bl ade 34,

i nki ng 38 p@hersbynstervin theeasglodpaing inkTyith Bightvascasitygich ga oBIEHVE PSE i s sent
to the transfer mechani smportion I de mvenent. of. t he .pl ate table 4.
Not e t haf thermksiihie R9shle ARy insreaset ﬁﬁléﬁ’&mf ﬂg%legﬁ(-tggﬁ%@]ia%gg %Y‘éﬁgg separ at e
frog.15the plate 3 are |ifted to.the retract] i than. just before

t he ‘8nd’ 'Pﬁhbl}getg?detaﬂghaﬁﬁ"égt '3 aonggef Ottlﬂg’ngﬁf‘reorgﬁllbea}éqdfggtgfﬁﬁ *ﬂée{hgﬂllsde rails 2

passes d| . . a W celbh3i i ltgShiateepy Nk pool
36 of t%gh?ﬁ‘{?%%l ﬁ%“%g" bﬁ?g’eaﬁ%ﬁr’%o{ér’]ﬁeceib%k@g?fdé%il/%g}%fl if t35f,’ e oh S| | do

Wi th r espesk-PgushihP8laak 34 £thd exddddportisn bOinkaHatellb Gotnbe hite Shfler thé t he

guide rails in the longitudinal direction on the surface of the plate 3
at the enidppshing tindeod¥ hdsepassed ieswdarizd off Wethefink-beragjog Ukade 35 thwmt Basaf t er

passi ng the inking apparatus 17. Furthernore, by sending the plate table 4
t hat holinipravied sghping perivymanige by hatiag af m«va@p‘rseﬁbartg{@ﬁ inRliggos9m3EE in this state
to the transfer mechanismportion 9, it is. possible to Performé‘i[rngnsfer of

i nk 2Pr orhorirentpl plene, and % it epaspiBleue Perom Ikgig ofi 8 pRIOPEAte MAINLPLING OPgp| ¢ 4

that h0|t1(1jes pl%t@:%. p'\%gn- gérfoal"}cngr?gri 1enigqg asp?a%) L}I/ 81% iBl(()lntg re]qE)'\paratus 17, as shown in
FIG. 10A, the plate 3 is attached to the upper surface portion of the plate table 4 that is
arranged in the plate table standby area 16 of the trestle 1, and the ink pool 36 of a
required amount, for example, ink such as conductive paste serving as the ink pool 36, is

25  placed at the end portion on the other end side of the guide rails 2 on the sufface of the

plate 3. In this state, as shown by the two-dot chain line in FIG. 10A, the plate table 4 is
made to move along the guide rails 2 to the other end side of the guide rails 2 in the
longitudinal direction, and made to move through the inking apparatus 17 to the transfer

mechanism portion 9 side. At this time, first, the ink-pushing blade 34 is lowered to a



25transfer of ink to the blanket roll 10, is noved fromthe transfer
mechani sm portion 9 side to the one end side of the guide rails 2 in the
| ongi tudi nal direction and returned tg the plate table standby area 16

t hrough the inking apparatus 17. At this tinme, as shown in FIG 11B, the
i nk-returning blade 33 that has been arranged at the aforenentioned
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34 and the ink-scraping blade 35 at the end portion on the one end side of

the gui Belowal IAS aZesuslt, aethowieid RIG. 106 tleeniak pdilid iak posl Ichthatsisl pfaaekomthet he
plate 3 at the other end side of the guide rails 2, whereby it is possible
to put wirface of He plate Biatthesindtpertian darhtbe sthee embsiderf the goldowaild hispirgsedl 0A.
10Furthernore, in the offset prlntlng{ apparatus that js shown_ in FIG 1,
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t t t t 4 t hat
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It 1s posSible to attach the plate 3 and the substrate 5 that

serves 6§thte|'jﬁat@B liMthetsam@Shan@Br 4siBe HRPRIshgbl /&S 4pHikingas pedfornted ¢l thgnnment
stages 4a and 6a, respectively. Furthernore, an alignnent area 37

i s provipthed3.at Tize plei thetchas dsért inked istvant td dlsstransfer mrecbarfigm @ontiantP sidhe
transfer mechani SmEOI‘tI on 9, the plate table standby area 16, the inking
20appar &y movemeninef t tplataipbledat e i nstallation area 18 in the | ong| t udi nal

direction of the trestle 1, for exanple, at_ a posit et ween
mechani sm por N"%Fnt o theipkepshingiladesiand the wkrseraphe kﬁ?‘&a%ﬁ?parﬁ'? OmWI th the
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the subgpfi@k treank BaS1 I6SoMEd ﬁk%sﬁilﬂg blade 34 and the ink-scraping blade 35, which
slide with respect to the plate 3, that is formed on the one end side of the guide rails 2 in
the longitudinal direction on the surface of the plate 3 at the end portion on the one end
20  side of the guide rails 2 after passing the inking apparatus 17. Furthermore, by sending
the plate table 4 that holds the plate 3 in the state of having the ink pool 36 in this state to
the transfer mechanism portion 9, it is possible to perform transfer of ink from the plate 3
to the blanket roll 10.
Thereafter, the plate table 4 that holds the plate 3, after being supplied to the
25  transfer of ink to the blanket roll 10, is moved from the transfer mechanism portion 9 side
to the one end side of the guide rails 2 in the longitudinal direction and returned to the
plate table standby area 16 through the inking apparatus 17. At this time, as shown in
FIG. 11B, the ink-returning blade 33 that has been arranged at the aforementioned

retraction position, is lowered to a position that makes contact with the surface of the plate



al i gnnment stage 6a of the substrate table 6. Specifically, in the
alignnent area 37 a supporting frane 39 is provided so that the plate table
4 and the substrate table 6 can pass3gelomL Mor eover, precision caneras 38
are provided as the alignnent sensor 38 so as to face downward at each of
two 35 positions corresponding to a diagonal or four positions

corresponding to the faour caorner portiaqons of the plate table 4 dth
slu_bst raf 8“’;"&1& té:%e ‘i’TP qnﬁél‘letfﬁjﬁg? ﬁlﬁ@r%s?mﬁ ﬂ?ﬁ@."“&\ﬂ'&ﬁ"ﬁ SRESHP ﬁe i ﬁinti al ©
al i gnment for_t.he ate 3 that, | l,d I - alJ t
mar ker s?ccﬂg’ﬁ’arll*%g{g’rv 8?8%,0%}#%1516{3%@%3’ ?n(rzlﬂg vg (%erﬁét t%%ghﬁfeg%ggg&g?e tn he

four sc %{lﬁéfa%oc{fttfléjglﬁteoj fr{nQQhﬁlélﬁffogﬁ?rﬁ]gﬁﬁle' ohe¢n& 1-dew?ﬁ{e1 guricnﬂ?ra% aks table 4

to whic ate I's attac plate table standby area 16 is

moved t fheti@ paHticaHIBAL oeLAdSéF the RHideBaIes 1.0 £¢ OResalk, the RikgsR! 86 tHanball
alignment position that is set in advance in the alignnent area 37. Then,

in thi sb&dnadofiecttd6n Hel syrfaend thajskres3 bpthelihk-pashing blddo34 adibthdi agonal or four
corner portions of the plate 3 are detected by each precision canera 38 on
t he suppirscrdpirgigado3s at0haemt pyrtipe ph Sremnggng sisletof dre St rads P ahrepyned

hori zontal novenent in the X-Y directions or rotation_of the alignnent
stage 4t e eppoTHoREE ﬂf‘f‘aﬁ’fﬂr@cﬂogg‘etpf’%?3tahéleé?ﬁie§1ﬁﬂ€ﬁfieﬁ£ &rdeda t he
predet erm ned.arran nt, .i.t is. possipl.e to nmake the relati.v osition of
Phe ol abBerbyithprBaRer Y 4 i Rl Sof b i el pedie Pt Hine
arrangegr& t. Also, in the case of taking the initial alignnment for the
substrate 5 that is held on 15the substrate table 6, alignnent markers, not

illystrated, prghRbRt Gt dRAMARER: appdritas HaPBARGWN A FId1Q, fheiplat€Or ner
portions of the substrate 5 that is used. Next, the substrate table 6 to

whi ch t hpisabsd thalsebderataaMic Bhréfesh&fivplyidatiippad g€ the wppeepdriiomtvitached in t he
substrate installation area 18 is noved to the alignnent area 37, and nade
t 0 st opakgnrdn safer énmtGachadirpeapdbicaf horizehtameyrement ingbe langdwdinathen, in
this state, the alignment 20makers not illustrated of the diagonal or four
corner pgueetionr(X-axis disectionbe the geids railse anstia ardirgctinn baic ppynepdislahiocaner a 38

on the ?hlép)lgr?gri%ud]ci{a?ggegtl%)h 0 rg}(ltle gbLXdé) reziiil]cs Br(giar)lcgs (Hpe%‘i[i(gril)?gnd rotation in a yaw
15  angle (8) with respect to the longitudinal direction of the guide rails 2.  Then, it is
possible to attach the plate 3 and the substrate 5 that serves as the print target on the upper
surface portion of the alignment stages 4a and 6a, respectively.
Furthermore, an alignment area 37 is provided at a required position that does not
interfere with the transfer mechanism portion 9, the plate table standby area 16, the inking
20  apparatus 17 and the substrate installation area 18 in the longitudinal direction of the
trestle 1, for example, at a position between the mechanism portion 9 and the substrate
installation area 18. Then, with the alignment area 37, it is possible to perform sensor
feedback alignment correction of the relative position with respect to the tables 4 and 6
that respectively correspond, using the shared alignment sensor 38, for the plate 3 that is
25  held on the alignment stage 4a of the plate table 4, and the substrate 5 that is held on the
alignment stage 6a of the substrate table 6.
Specifically, in the alignment area 37 a supporting frame 39 is provided so that
the plate table 4 and the substrate table 6 can pass bélow. Moreover, precision cameras

38 are provided as the alignment sensor 38 so as to face downward at each of two



correction by horizontal novenent in the X-Y directions or rotation of the
al i gnnent stage 6a of the substrate table 6 so that the alignnent markers
assume the predeterm ned arrangenent,,.it is possible to nake the relative
position of the substrate 5 with resﬁ@ct to 25 the substrate table 6 al ways
have the sane arrangenent. Thereby, it is possible to make the relative
arrangenent of the substrate 5 qon the substrate tabl e 6 Lor which initial

al i gneResitiens cmEETPONdIRg o P Jiagraal o fyHmestions erespondingiodhe AL COMET s ane
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m sal i gnment of the print pattern is nore inportant, the alignnment markers
may be pwicheéih thy phite mblertandhe araad Gfiomovedyta the afignnsent preard’i and madg tee
substrate 5, instead of pointing the alignnent markers in advance,_?t t he
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and y an actuator, not illustrated, in the inking

appar at W&atldh ofthé aﬁ%maénit §iapEH: oStha PEatE @Bl Do A the @Rgrkdent waykdre 15pr ovi ded
in the controller 19 to performdetection of alignnment nmarkers, not

i |1 ust r atsache thé pteletephiaté aSamygenteht itsspsdsitd¢ ® Hakeytht helatpregmisgionof thener as 38
in the alignment area 37 (refer to FIG 1), and position correction of the
pl at e 3phaye 3 wnthrrespeot tottheplatei tal ad el waysdigue the semetaanginaané t abl e 4 based on

the alignnment nakers that have been detected, _and positi correction of
t he substrat e ABsopin @Sﬁﬁsrecﬂft%}?ngﬂ'é“éﬁ‘?]ﬁ‘r%ﬁ’tengfoégﬁ56‘ stgte ?ﬁ@tw&i PAte table

6. In this case,.the,bl ade control rti 19d th | | t st

con? g ol ﬂbeo%“?’igt&?’l‘s’ wle %ﬁ‘%’gﬁlgﬂtd??#%r%%% Elguﬁ%r%fég, LERe ?‘g% I\Iflvia? Hﬁicl g{]{ﬂggl est ?g\e/ el
control r1i:Q 9 t j i ti t
Che ot STRBHAIR e Bur comer porflls TRl otk BAIARL. BREKDGAGIAETT B0 0
a corregiyio8 td Q‘hHP)Qhé Lid¥Bhte %%Eﬁf]ﬁé ¥ € plifaRlebishelviPhttichedin thbsubstbgt r at e

table 6 as descri bed above in the case of there being eccentricity in
installation area 18 is moved to the alignment area 37, and made to stop at the

aforementioned predetermined alignment position. Then, in this state, the alignment
20  makers not illustrated of the diagonal or four corner portions of the substrate 5 are
detected by each precision camera 38 on the support frame 39, and by performing position
correction by horizontal movement in the X-Y directions or rotation of the alignment stage
6a of the substrate table 6 so that the alignment markers assume the predetermined
arrangement, it is possible to make the relative position of the substrate 5 with respect to
25  the substrate table 6 always have the same arrangement.
Thereby, it is possible to make the relative arrangement of the substrate 5 on the
substrate table 6 for which initial alignment has been taken in the alignment area 37
always have the same arrangement with respect to the position of the plate 3 on the plate

table 4 when in the state in which initial alignment has been taken in the alignment area



25t he bl anket roll 10, by providing the alignnment stages 4a and 6a in the
pl ate stage 4 and the substrate table 6, respectively, the rotation angle
of the blanket roll 10 and the travel, position of the plate table 4 or the
substrate table 6 are synchronized, 2% t he m sal i gnment in the position in
the circunferential direction of the blanket roll 10, and the travel
position of the plate table 4 or the substrate table 6 derived fromthe
efcentrﬁzlty 37 may be corrected by an operatlon in the X direction of the
al i gnnment st of .t he te.table 4 or e 63, 0f the
substrate t agﬁBteéﬁatA’é 8&9}?%@? eéfof??@go‘?vfegpé}mlﬁ'g |°Hte%%’en%“b5%%8|5 atus a8 ?S%P %
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mechani sm portion 9. For that reason, in the case of using a different
pl ate 3sibitrafedteriifg REL hARITHQYE ki ihetpre@ntion of misalignmesef die grav pagernepl aced
the plate 3, it is possible to make the defornmati on anount constant when
t he bl aiskmbrerimipbrtd, the abignmertanakers acty beipointediy pisting Bhengpadfomying thesul t |
it is possible to make uniformevery tine the I nk 10attachnment condition
when i nfirst priptinged tersgbstiatomingeady amlt@gttbe pligmmyng magkers ) advange at
Al t

so, it is possible to con%rol the pre %B;SHBE uni orn1mnth%iespect to

each suﬁ?(drl%&"@als(;]r E‘hc"ﬁ%"rrFB thesgbstate ns SN AR B PS8t rol 1 10
into cont th the th th
reason, einE)P% ést{ahee alt t0 I onﬁlgr%geﬁﬁ%{ B}Eﬁtﬁ[ﬁé&rg%tﬁtsgﬁgs?{agor '[alt on

Whelilothgtpit K&&oﬁ%és%&d‘céta‘m@&ght |nto contact 15with each substrate 5
t he sane ea trme, and as a result, the ink attachnent condition when

retransferri nmotélﬁaﬂdalghémﬁyttﬁbecmhﬁmue dgahbd 18k InFIGh4, sblbdd lifatentiolcan be
made uni formevery tine. Therefore, even in the case of the printing

pat t er n phajori 119g nddy ted rotidedim the chnttdilen 19 ko estoi perfohe lifeeumenl of the bfadee
el ectrode pattern, it is possible to prevent a change in the
33 34, and 35 (refer to FIG. 1, FIGS. 10A to C, and FIGS. 11A and B) by an actuator, not
illustrated, in the inking apparatus 17, and an alignment stage control portion 19¢ may be
15  provided in the controller 19 to perform detection of alignment markers, not illustrated, of
the plate 3 or the substrate 5 by the precision cameras 38 in the alignment area 37 (refer to
FIG. 1), and position correction of the plate 3 by control of the alignment stage 4a of the
plate table 4 based on the alignment makers that have been detected, and position
correction of the substrate 5 by control of the alignment stage 6a of the substrate table 6.
20 In this case, the blade control portion 19d and the alignment stage control portion 19¢ may
perform synchronized control with the table travel control portion 19a.

Furthermore, instead of adding a correction to the rotation speed of the drive
motor 11 of the blanket roll 10, or adding a correction to the travel velocity of the plate
table 4 or the substrate table 6 as described above in the case of there being eccentricity in

25  the blanket roll 10, by providing the alignment stages 4a and 6a in the plate stage 4 and the
substrate table 6, respectively, the rotation angle of the blanket roll 10 and the travel
position of the plate table 4 or the substrate table 6 are synchronized, and the

misalignment in the position in the circumferential direction of the blanket roll 10, and the

travel position of the plate table 4 or the substrate table 6 derived from the eccentricity



20t hi ckness of the electrode to be printed as a fine line for each
substrate 5 beforehand, and as a result it is possible to print an

el ectrode with a uniformthickness o 7each substrate 5. Furt her nore,
even if there are variations in the thickness dinension of the substrate 5
that is the print target, it is possible nake uniformthe deformation

anount of the contact portion of the blanke 10 that ma ont act
with ea8Rydseresied by an pa?ratzet wdhe XediggHon P’EL tth"Lﬁ%@%Ii‘tﬁFaéet“B Ogﬁwi
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accuracy and reproducibility that arise in each 38 substrate 5 beforehand.
In the pafemitBfRansferofdik by biihgihg tiasidankar tall 1 Minso contddhevithhheplarssindi mensi on
of each plate 3 for perform ng overprinting, and variations in the

t hi ckneslss whnstm sicohaheh pesivnthe Hor dtaer@sqry, imthetcasa episigendifiereatiplatetie pl at e
3 after replacenent in the case of 5replacing the plate 3, it is possible
to make 1mﬂrdpbmewfﬁ>end\¥ﬁwmtlgm inthsirase offhaving réblﬁ?eé}ctbe plsia 3.dhis ppstble

bl anket rol 0 makes contact w.th For. that .reason, it
is possi‘bF’él‘?é‘ ste 108, ZMPUR'; CBH%tal?tﬁ’”leFiéﬁ%&aBW%‘féﬁﬁ”an At ¢ he

bl anket g—:lt]lh Jp_git b§f gﬁ%?%?gsuW?n ;Eﬂrsgigfeft rrrukg%n{fngn ]e\r/e?'%mn%%ﬁgnﬂé ates 3 to the

bl anket ynchronize e circunferenti al

spegg ofy &Ehe ol ior] § +n 1119 1@&515?&%d%%1at@@5t9%%19&k& R pl.ate 3 that

is heldo eta As a result, it 1s possible to print with

accuracy and Wlﬂnh1tr1§96§§,ﬂjl@iomdntrbb’th@pfds§lﬁeIﬂfbé\ﬁmﬁﬂrint\@ftlﬁ\r&yé‘d’ﬁtcaéacﬁn el ectrode
pattern on the substrate 5, and even when overprinting a fine print pattern

such an selbsenateri)dzhelppd:ffcﬁrmmgmn'aiwexsb,ybhm@mgathﬁ blanketi mllﬂ@ssﬂowbetat:mltlmhl bi t
m salignment, and it is possible to achieve a constitution that is

advant aglemwstfr@tc that perosss itheypririt sarizétg nifenthat rwagonpitds porsibée mekalde. 151 n
addition, since it is possible to take alignnment so that tgge relative
pOSI ti or‘ilef?lﬂnflﬂ‘én pRayn @thW@ﬁt P@‘%W&%H‘thﬂ%“kﬂ %i’tuelot‘égf%‘ tinfg ?‘Wt?"és pect

str whi ch
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agree [ g rgpéggﬂ] llltlo h@ggﬁges&gl ethe plate 3
and the%}% ?%t?a(i’a[ at ar e ﬁg%gﬁn?&,r% E ? db e e substrate
tabl e 6 8im ePerliide! al ong the sanme gui de rails 2 respect | vely, with the
sane angl e arrangenent and the same trajectory along the guide rails 2. For
that reason, iTheteforpOS8%sh i thetcasd affthdiprintingCyattagefoihingrapricdode Withithiy when
printing on the substrate 5 a print pattern that is forned on the plate 3.
lines in the manner of a fine electrode pattern, it is possible to prevent a change in the
20  thickness of the electrode to be printed as a fine line for each substrate 5 beforehand, and
as a result it is possible to print an electrode with a uniform thickness on each substrate 5.
Furthermore, even if there are variations in the thickness dimension of the
substrate 5 that is the print target, it is possible make uniform the deformation amount of
the contact portion of the blanket roll 10 that makes contact with each substrate 5. For
25  that reason, it is possible to prevent variations in the circumferential speed of the blanket
roll 10 beforehand when retransferring ink from the blanket roll 10 to each substrate 5,
and it is possible to synchronize the circumferential speed of the blanket roll 10 and the
moving speed of the substrate 5 that is held on the substrate stage 6. As a result, it is

possible to prevent variations in the print accuracy and reproducibility that arise in each



Next, FIG 12 and FIG 13 show ot her enbodi nents of the present invention.
I n 25t hese enbodi nents, under the sanme constitution as showmm in FIG 1 to
FIG 11B, in addition to the roll height control function of the bl anket
roll 10 as shown in the control blockdrawing in FIG 5 and the contact
pressure constant control function of the blanket roll 10 shown in the
control block drawing of FIG 6, it is provided that a roll height

r et ent i SHPSEBFORSEON ion for retaining the height of the blanket roll 10

ith t th 39 pl 3 h . . .
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pressure consta
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Speci fical'll'y, in tention e controller 19, a

pr edet epgiRes RGME 3GrioP IERBlabem Bftianl thd#Matk Baifich fepldtembri il @ke bhe bl anket
roll 10 that is detected by the height sensor 14 of the transfer nmechani sm

- por t5 onrdplaing the ppid Rtit isipobdibie tomake apilf@i e deformhgorcandut tof fireadatace
constant control of the blanket roll 10 with respect to the plate 3 or
subst r apertionlod shecblanket trdl Futhet makessbntaptevith pachaiatp B es Eor thatigasonatids cont r ol
shown in the aforenmentioned FIG 6 is nade to be roll height retention
target vassikle Hopreyes pariatipds ipihe cirgprafegentiat &eéﬂf)?%?ﬂaé\k@tert‘)ﬂvlgl ue hO and the
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comand that 1s found by performng a feedback 15 process 41 based on
f eedbackyigofnti@by sEREY répiéducaslifyl LXieatint @httér Sudtbdsl dnglddiode Pattagh bn

deviation Ah to zero Is issued to the lift actuator 13 of the blanket roll
10.. Thetlsdynbstadtt 6y andreven vhien givergrintiveg dfinekent pagkin sbch amtlecwadetpatiernni t h t he
plate 3 or the substrate 5 with a predeternined contact pressure by
per f or monghe swbstadio b eiriypdssibledo danbiasisabigamsnls andid ispoapibleceehigrc ait s
possible to ret aLn 1 hg hei ght of the blanket. roll 10 in a constant
constitution that is advantag€ous for suppressing misalignment to a micrometer-order.
15 In addition, since it is possible to take alignment so that the relative position of
the plate 3, which is held on the plate table 4, with respect to the plate table 4, and the
relative position of the substrate 5, which is held on the substrate table 6, with respect to
the substrate table 6 agree in the common alignment area 37, it is possible to move the
plate 3 and the substrate 5 that are held on the plate table 4 and the substrate table 6 that -
20 travel along the same guide rails 2 respectively, with the same angle arrangement and the
same trajectory along the guide rails 2.  For that reason, it is possible to further increase
the reproducibility when printing on the substrate 5 a print pattern that is formed on the
plate 3.
Next, FIG. 12 and FIG. 13 show other embodiments of the present invention. In
25  these embodiments, under the same constitution as shown in FIG. 1 to FIG. 11B, in
addition to the roll height control function of the blanket roll 10 as shown in the control
block drawing in FIG. 5 and the contact pressure constant control function of the blanket

roll 10 shown in the control block drawing of FIG. 6, it is provided that a roll height

retention control function for retaining the height of the blanket roll 10 with respect to the



20 manner. As a result, the deformation amount of the contact portion at
the point in time of the blanket roll 10 being brought into contact with
the plate 3 or the substrate 5 with gﬁgpredeterm' ned contact pressure is
mai nt ai ned constant, and it is possibl’e to prevent changes in the

circunferential speed due to the roll dianeter beforehand. Moreover, the
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contact f9oree at the point in time of conpletion of the contact pressure
constanF control, even if an eccentricity exists in the blanket roll 10 due
to the manuf aghddifidallyan eh RMheight Adtertion yth@estilet NY agpréddndrtmined0 function
process 42 based on a correction table that is found by neasuring in

advamce cohiget pegssusihbipghtrit yhavis thbdeipgbt aftthoblaakegirell 46 that isrdeteviearterthe al
position of the blanket roll 10, based on a detection signal r of the
encoder hdight deasorild afthctcinstr mechdrasm ppionfatdhe noinon tipeofigompletionrd] | 10,
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tha?d,SI alhg%ﬁve 100corrngrcgn§ C3 ig foeun1 b;uperform' ng a feedback process 41

for makioR@ deticEiomsicadltthaleyinpti BNthAheight Se@E@r. 14 after complEtien bf thasf er operati on
procedure in the case of using the controller 19 that has the roll height

r et ent i aforemnaitionkd tomtedtippesssh@onstam cBhi®)] at@inpst taghé sibtraeier 4¢ta rd thgsi ng t he
roll height control function of the controller 19 shown in FIG 5, the sane
oper at i drightdevisionihneithe Ieigs cumant vales hlswish respeshiertherdoll eieht wifadenr ol | 10
and the plate table 4 to |ower the bl anket roll 10 until the _ coptact height
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changes in the circumferential speed due to the roll diameter beforehand.

Moreover, the controller 19 in the present embodiment has the following
25  constitution, as shown in FIG. 12, in order to be able to maintain constant the deformation
amount of the contact portion when the blanket roll 10 is brought into contact with the
plate 3 or the substrate 5 by a predetermined contact force at the point in time of

completion of the contact pressure constant control, even if an eccentricity exists in the

blanket roll 10 due to the manufacturing accuracy. That is, by performing a table



hei ght sensor 14 is held at the roll height retention target val ue hO.
Thereby, in the 41 blanket roll 10, the deformati on anmpbunt that occurs at
the contact portion with the plate 34’5 hel d at a constant anount.
After the transfer of ink fromthe blanket roll 10 to the plate 3 is
finished, the transfer operation may be conpleted in the sane manner as
shown in FIGS. 9A and B. Al so tﬁ_‘he, retransfer of ink fron‘ht he
bl anket fungtion prycess 42rhased @isa parestian fablethatys dopnd; by megsyring fix Avancrhe,
transfer operati.on dn the. sane manner as above on t able 6
t hat hoP%‘EB?lﬁ%mEWbos‘Jttﬂ%Eoéﬁlé’niaﬁ }eeagﬁ "HF“‘PﬁeéengiagP%s‘?%%%gthggt&ﬁ}é‘%q’{%@ ! gl’s the
plate 3 di ngl r i ive inbtdr91RPERI bl e to
based onadeté%ﬁ(rd\{? gl ng\f ’thebéﬁc&gﬁé?] t?eﬁgp%)tragﬂ%gﬁ tggpfwe tor

make un’i6r M the co ressure 10 1's brought into

cont act ,Mhkd} b €0 PnAcBertricitycdrit@tidPvaasE SRS eircdsfetdn@abpRitRFENt | Oned
enbodiment. As a result, in the case of using a different plate 3 in order

to perf esmespyRling tothe REtati6y arighe 6itBe bRsketabll NAvS fognd e pAbogeaftdrhédippate 3, it

is possible to make uniformthe deformati on amount when the bl anket roll 10
makes contetipnn advanbewph dicec8entAbispeorsictior vilue i stogbe selbhaightgetentien uni f or m
the contact pressure when bringing the blanket roll 10 into contact with

t he subtargeirvalus hOjat thepodn tipeeo! rompletigr of theaforemgntighe SAMAAFURSUSE t he

contact portion e he bringi ng.the bl anket roll . 1Q .into contach wth
each subSistagf é"rﬁ%ﬁge g‘S‘ﬁth ‘é’%‘ﬁ%"f‘i &tﬁlé?gthﬁ’ér?mevg}? W tﬁéesg?fé ZO t he
printin t.tern formng, an elgct e_ W 1 hi | Nes, | e er of a
fine el g((’:lf Eled%kgt r tgﬁl%nrn%n,rg% ) Ya}lghgoasfgeggvséx\éf%&g%\%frﬁl h(ﬁz; cAhg%g%gT %Htﬁﬂ‘g t hi ckness
of {he i r' i 2B plocBR 4196r AakRg b BERAL € 5

bef g@ehggﬁﬁﬁ%gégdga@or%gu tﬁeﬁ%ﬁ?g@%ofggﬂgﬁgpto print an eFectro e wth a

uni f or mMgbNhGdNSIS & o each substrate 5, and it is possible to print a fine
print pattern such as an electrode pattern on each substrate 5 with
accuracy and mhehransarapatatiohipradeyture T éreafasey ef using thheopradkeh? therbadthaent |, it
is possible to obtain the sane effect as the aforenenti oned enbodi ment.

Not e t haell h¢ightgewaton cantieb fitnction plovrom FIGn 2 ischsfellayrs. y Fitse usipg tleswoft i oned
25 enbodi nent. For exanpl e, the arrangenent ng hape of the |ift actuator
13 and ReiEhheonsehBmetanophe cRETYIcaAR sFowb i FISH rias SHBe SprgPeRisaciry

chege IS AT e b s SRSl AR Dot B0,
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to det eGkripheral wall surface of the blanket roll 10 into contact with the plate 3 on the plate table
4. Then, by the contact pressure constant control function shown in FIG. 6, the pressure
current value p1 of the contact pressure of the blanket roll 10 with respect to the plate 3
20 that is detected by the pressure sensor 15 is made to agree with the pressure target value p
of the predetermined contact pressure that is set in advance in the same manner as shown
in FIG. 8. Thereafter, the function of the controller 19 is switched to the roll height
control function shown in FIG. 12 that makes the height of the blanket roll 10 that is
detected by the height sensor 14 the roll height retention target value hO at the point in
25  time in which the aforementioned pressure constant control is performed, as shown in FIG.
13. Then, while performing transfer by the rotating blanket roll 10 making contact with
the plate 3 on the traveling plate table 4, the lift actuator 13 (refer to FIG. 12) of each

blanket roll 10 is controlled so that the height of the blanket roll 10 that is detected by the

height sensor 14 is held at the roll height retention target value h0. Thereby, in the



42 the pressure when pressing the blanket roll 10 against the plate 3 or
the substrate 5 that serves as the print target with the lift actuator 13,

t he arrangenent and shape of the pressure sensor 15 nay be appropriately
changed. In the aforenmentioned enbodiment, force for bringing the bl anket
roll 10 into 5contact with the plate 3 or the substrate 5 is applied to the
rotation axis portjons. of the blanket roll 10 with the twa |ift acfuators
13 t hat bl&pléetmlgw’dhag%fpnﬁﬁmqwt ﬁ@F PEYBLH dhhEPriast BRRRD &vith tIBSP’cait% s in the
axi al cent direction of the blanket roll 10. However, the position of

appl yi n§ E&Hﬁé?&“ﬂ&%%?%% the blanket roll 10 may be arbitrarily changed
provided it i i i rof;l ]%gﬁ t. (not

il lustrated) ?ggﬁgg%%bﬁgﬁkggk@?#H%ggﬁgkgﬁgpé9%§6n t??&f?gﬂﬂhggﬁgé adopt ed

that pugheFerdPeRBh thdyYetofipletBPInt thO Bsind Mahh\® a8 Xhén HEFIGY. odiangd.i on of the
cylindrical shape, and a constitution nmay be adopted that applies pressure

dowsvar d on aplsal hietrétedngfep of inkdror® thet Bignkey tallntly foahd substritacdds alsowhi ch t he

bl anket is not attached, with the attachnent surface area of the bl anket
(not i | posthlabepyrforminge trohHerkapteratioh lin 1@ somiemganpareastwhofe on tHeeybstrste t he
circunference of the roll. 15A so bﬁlhavig% three or nore positions for

bi asi ngtabked Brakhids thespbstrate unkeas phthemiate tAvle b et hldpthemiate di st ri bution in
the axial center directign of the pressure.that.acts gqn t bl anket roll 10
may be incr eaé‘é‘é?rg’inﬁﬁ’aéﬁg‘r"dﬁﬁ%’ét W‘F‘?ﬁ‘f‘ﬁ@’ fispsible topmgks e the. of the i nk
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tar get, JHemGRN-AC thed ﬁﬁﬁﬁor%témhﬁ&ﬁ. blhankedud B the LedPdsihpg plate 3 or
substrate 5 nay be nade the sane. In the af orenentioned” enbodi nents,

when peaffRiéit piatd hen brden®iRifofR ®F afptiating, br il hetchenslavingeeplagddahe portion 9,
the description was given of defining the table position with the end

por t i onphife 1,heisposdide tailake dniforch thh de®ulpstioradreoum wthen theagpmleaoill Hy t he

ot her end 25of the_gyide rails 2 in the Iogg;tudinal direction (the right
end por miages ¢antachwitlirthewlatys) SHpsisingeatsis gossifle pemeke ubiiprmthe conéfdr ence f or
defining the table position of each table 4 and 6 may be set to %

ar bi t r aPiEsHBe Mep fripging sheplankst el Gintp eontact with thesubisirafs 3, {ALPoSS ?fhg
apparatus 17 s € ab{e of rf.armn .opriate i.nkin 0.1 he plate 3

t ha 5 is lfj%’é‘laléc %‘ﬁ dFﬁ’pémB % %m?’g'gloé aﬂi C"&ﬁ’cfﬁ‘%lﬂﬁ whSH ﬁ}eal%%"%fh%bt 4 ?/ﬁls hape
ot her 10 into contact with each substrate 5 the same each time.

Therefore, even in the case of the printing pattern forming an electrode with thin
lines in the manner of a fine electrode pattern, it is possible to prevent a change in the
thickness of the electrode to be printed as a fine line for each substrate 5 beforehand. As
20  aresult it is possible to print an electrode with a uniform thickness on each substrate 5,

and it is possible to print a fine print pattern such as an electrode pattern on each substrate
5 with accuracy and high reproducibility.  Therefore, in the present embodiment, it is
possible to obtain the same effect as the aforementioned embodiment.
Note that the present invention is not limited to only the aforementioned
25 embodiment. For example, the arrangement and shape of the lift actuator 13 and height
sensor 14 of the blanket roll 10 may be appropriately changed, such as having the lift
actuator 13 of the blanket roll 10 be a ball screw mechanism, and having the height sensor

14 of the blanket roll 10 be an encoder that is provided on a drive motor (servo motor) of

the aforementioned ball screw mechanism (servo motor). Also, if it is possible to detect



43 than that shown in FIGS. 10A to C and FIGS. 11A and B may be used.
Providing the alignment area 37 is preferable fromthe standpoint of
automatically taking alignment, but if,it is possible to take alignnent of
the plate that is held on the plate t&ble 4 and the substrate 5 that is

hel d on the substrate table 6 by another 5 nmeans, the alignnment area 37 may
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retransfer (printing). process fromthe blanket roll 10 tqQ the substrate 5
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travell ed al ong the novenent direction of the ower end portion of the

peri phepahiondld theukfapeent@fditebBobb ek eylindgichl sh@pd, Aad aicsnstivitiinaday be
(rotationally driven) by a rotational drive notor 11. Then, it becones

possi bl adomedriasappdienptelsiry dodnsa@dnmenebitiarepetion sbths oylndricgl surkaceli st ance

to 25the surface of the plate 3 that is held on the plate table 4 and the
subst r atiewhichithe blagkeids eot@aghied. Wwith the atiaekpentsuEce aca ofthe plraket(pdr eunder .

Furthernore, in the presen nbodi nent .t '
to illustrated) in the bf)anl%et roh 18 being one-half or gss((:) Hlterc?rlclllr%%erg'ngcelo heroll’ omands

15  Also, by having three or more positions for biasing the blanket roll 10 downward, the
uniformity of the distribution in the axial center direction of the pressure that acts on the
blanket roll 10 may be increased.

In accordance with the transfer characteristic of the ink from the plate 3 to the

- blanket roll 10, and the transfer characteristic of the ink from the blanket roll 10 to the

20 substrate 5 serving as the print target, the contact pressure between the blanket roll 10 and
the plate 3 or substrate 5 may be made the same.

In the aforementioned embodiments, when performing the transfer operation in
the transfer mechanism portion 9, the description was given of defining the table position
with the end portion of the plate table 4 and the substrate table 6 approaching the other end

25  ofthe guide rails 2 in the longitudinal direction (the right end portion in the drawings)
serving as a reference, but the reference for defining the table position of each table 4 and
6 may be set to an arbitrary position of each table 4 and 6.

Provided the inking apparatus 17 is capable of performing appropriate inking to

the plate 3 that is held on the plate table 4, an inking apparatus 17 with any shape other



the individual drive units 7 of the plate table 4 and the substrate table
6, and the drive notor 11 and the |lift actuator 13 of the blanket roll 10
of the transfer nechanismportion 9, , 44 based on the detection signal of
the position of the plate table 4 andt he substrate table 6 in relation to
the longitudinal direction (X-axis direction) of the guide rails 2 inputted

by the linear scale 8, and the si g:nal s_that are inputted by the encoder 12,
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respectively. Furthernore, during this procedure, it is possible to neasure
t he af ohep@Ride@Beds ff fadd ddvenwdre ab4fe@uittd héight dFpositions that are removed by a

required dimension from the blanket roll 10 toward the upstream side in the travel
20  direction (shown by the arrow a in the drawings. Hereinbelow, simply referred to as the
table travel direction during transfer) when the tables 4 and 6 are travelled along the
movement direction of the lower end portion of the peripheral wall surface of the blanket
roll 10 that is rotated (rotationally driven) by a rotational drive motor 11.  Then, it
becomes possible to measure with the distance measurement sensors 116 the distance to
25  the surface of the plate 3 that is held on the plate table 4 and the substrate 5 that is held on
the print target table 6 that pass thereunder.
Furthermore, in the present embodiment, the controller 19 issues commands to
the individual drive units 7 of the plate table 4 and the substrate table 6, and the drive

motor 11 and the lift actuator 13 of the blanket roll 10 of the transfer mechanism portion 9,



bl anket roll 10 against the plate 3 on the plate table 4 or the substrate 5
on the substrate table 6 by the pressure sensors 15 that are provided in
series with each lift actuator 13 as 4eactlon force of the force of each
lift actuator 13 biasing the blanket tToll 10 downward integrally with the
roll housing 24. 5The distance rreasurerrent sensor 116 is arranged so as to
face downward at posjtions repoved predet er mi ned. di st ance x fromthe
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transfer advancing to directly below the blanket roll 10. The controller 19
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control portion 119b, and a roll rotation control portion 19c, as shown by
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held on the substrate table 6 are arranged directly under the blanket roll 10, it becomes
possible to lower the blanket roll 10 integrally with the roll housing 24 by synchronized
operation of each lift actuator 13 until a position at which the roll height Zr of the blanket
20  roll 10 that is detected by the height sensor 14 becomes lower by a dimension
corresponding to the target roll pressing amount (the target crush allowance of the surface
portion of the blanket roll 10) dm than the height of the roll rotational center when the
lower end portion of the peripheral wall surface of the blanket roll 10 makes contact with
the surface of the plate 3 on the plate table 4 or the substrate 5 on the substrate table 6.
25  That s, as shown in FIG. 18, it is possible to produce a printing pressure that corresponds
to the pressure that is required for deforming the surface portion of the peripheral wall of
the blanket roll 10 to the target roll pressing amount dm, by pressing the blanket roll 10

against the plate 3 or substrate 5 on the tables 4 and 6, respectively. Furthermore, during

this procedure, it is possible to measure the aforementioned printing pressure of the



46 on the detection signal of the roll height Zr of the blanket roll 10
that is input fromeach height sensor 14 in the transfer nmechani sm portion
9, and the detection signal of the distance ds from each di stance

measur enent sensor 116 to the plate 3 or substrate 5 on the plate table 4
or substrate table 6 positioned directly beI ow, that is input by each
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control mtt@g@aﬂb% thz}gaof@glhbhgﬁ gontrol portion 119b and the roll rotation
control portion 19c in sync% with the table travel control portion 19a.

Her 5 t he net Tiedisfanckemeasurendningensont Irbak atramgpdisovastaface dowewaidiabn to t he
roll height Zr for perform ng height control of the blanket roll 10 in the
cont r ol pesitid® reibveddey alpredetenrided dBtendx fremntbe sefptégnaheentgrepd dhe Wankehe

di stance ds in the vertical direction fr each di st.anc surenent sensor
116 to fHkl %@rthﬁérénfé?”??fé‘ab’ﬁ%‘t@r%orb? Ay %Hea{pé trepmy fide in g‘e”&ﬁﬁ“ﬁh‘:the pl at e
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upper sdar res e portion o plate 3 or

subsgg r apg thré ﬁlE‘t@ttaHl§4 RAS el APGFht S FRE Id HeldEh MY sEBERItiaBled) C EabR aitinesrent
sensor 116 at that tine, by subtracting the distance ds fromthe sensor

hei ght ZRagfreraanielios | 86\ BefiEasd ELMRIRhmeRNAanbdr 18 Sttia texteadeingh¢ hageralpper
surface of the trestle 1 that is a known fixed value as a reference.
However directon tditwo aike mesdsur Bntbattare positenet 1bd the upsiescpm| sidedndhe tablsosi ti on
that is 25separated by a distance dx in the horizontal direction to the
upstr eamawldiereptwrt héuringfransfer iy eie fepmrect ofghe Hawier fﬁ‘ifhfimé’ﬁﬁoé‘r‘on %ith respect
tother center, of the anket roll 10, For ason. in the
case of ﬁns‘i’f e&ﬁht%& qfﬁa‘f}h‘i‘St?’é‘EﬂIBeatSPwt Eﬁnf%rc]illg Vﬁlﬂht big] ?ige t ransf er

t he I at0 ﬁgl%rs'égﬁggrtvgﬁ?ag ang]?efﬁnce i rgg&ca GY at’ on al Elt ?\gﬁghlrl? f%&%mﬁfg %Ih? nzgf
has beeq, RENE HIEHaRRIRn AL vertical direction from each distance measurement sensor
116 to the surface of the plate 3 or substrate 5 that is held on the plate table 4 or the
substrate table 6 positioned direction below, at the stage prior to the plate table 4 that holds
the plate 3 or the substrate table 6 that holds the substrate 5 that travel along the table
20 travel direction a during transfer advancing to directly below the blanket roll 10.
The controller 19 is provided with a table travel control portion 19a, a roll
position control portion 119b, and a roll rotation control portion 19¢, as shown by the
control constitution in FIG. 19. The table travel control portion 19a controls the positions,
the movement direction (travel direction) and movement speed (travel velocity) of the
25  tables 4 and 6 by issuing commands to the individual drive units 7 of the plate table 4 and
the substrate table 6, based on individual table position detection signals S1 of the plate
table 4 and the substrate table 6 that are input from the linear scale 8 that is provided on
the trestle 1. The roll position control portion 119b controls the roll height Zr of the

blanket roll 10 by issuing commands to each lift actuator 13 of the blanket roll 10, based



47 the upper surface of the trestle 1, that is, the portion that is
positioned directly bel ow each di stance neasurenent sensor 16, reaching a
position directly below the rotati on ( enter of the blanket roll 10.
Therefore, when the controller 19 calcul ates the surface height Zs for the
portion 50f the plate 3 or substrate 5 that is positioned directly bel ow
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center In a sur ace tenporary ta | e as shown

in FlI G 520 table 4t&%hb§ﬁa@tab1fefsepdéﬁio%d efre&%ewswtmpﬁt M2daeR digtanicbe surface
hei ght Es of the plate 3 or substrate 5 is newy stored just after
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| owernost line in the table of FIG 20, is stored in association with the
val ue cepaedapd tidi mgetivn angle ofi treibarketiolldiOrtecissuare ehinsmandsdo the dratevieetar t he
rotational center of the 15 blanket roll 10 and each di stance nmeasur ement

sensor 1bohthetbipnkaerellfidnbassd gb therdstecting signglod thsataivadrsest 348t at i on cent er
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19 sequentially up ates the value of (x) in the right colum of the table

of FIG ta%%@yv&b@{tf(ﬁ.gbﬁﬁg 1ohe val ue of (control cycle) x (travel velocity v
of each table 4 and 6) at each required control cycle for performng

control of thHereplHe thethghof &rivirfg thh eoftial tdrget vablelin t€latas weberdlldedghtel ow.
25Accordingly, the value of the surface height Zs of the plate 3 or

subst r aZe f@ pstforthinglhsfaht eantiphaf the blgnket rol| 10 m@mnﬁellvral%‘éﬂkbs of the
distance fromthe roll rotation center in the right colum of the table of
FI G 20dp%EBR®s zero shows the surface hei ght Zs of the portlon at the
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measur enen sSucC e af orementi oned cont cyc el ng set to a
time i nhefdvd tht Pate ﬂa§1ewrsh§§traw@91etmﬁaﬁ§ BbEHBNd diredy H&@SJ%&B@M& cycle or

the like, as showmn in FIG 20, the value of the right colum of the table
in the saput acthekentgdller 19 by each distance measurement sensor 116, the controller 19
calculates the surface height Zs (Zs = Z0 - ds) based on the upper surface of the trestle 1
20  for the portion of the plate 3 or substrate 5 that is positioned directly below each distance
measurement sensor 116 at that time, by subtracting the distance ds from the sensor height
Z0 of each distance measurement sensor 116 that refers the upper surface of the trestle 1
that is a known fixed value as a reference.
However, each distance measurement sensor 116 is installed at a position that is
25  separated by a distance dx in the horizontal direction to the upstream side in the table
travel direction a during transfer, with respect to the rotational center of the blanket roll 10.
For that reason, in the case of the travel velocity in the table travel direction a during

transfer of each table 4 and 6 being v, a time lag of dx/v arises in the portion of the plate 3

or substrate 5 for which calculation of the surface height Zs has been performed based on



Stenporary storage table may not becone zero. In that case, the controller
19 calculates the surface height Zs of the portion at the plate 3 or

substrate 5 that is positioned di rect4ly bel ow the rotational center of the
bl anket roll 10 at that tinme by taki ng the internal division of the val ues
of the left colum of the table of the two rows in which the values of the
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rot a3 i oof hemlats 3 of sutkeatelSahktat polidncli@iredidy belbwatach distahee muadusamentei ght
tenporary storage table that is shown in FIG 20, since mnus values of the
di st anceenss) 1 ©adt ttexs tifreptomvtand theolpber surfaté offthe emsther 1,j basedien thieght col um are
unnecessary data other than those that are just proxinmal to zero, nmenory
may 20 Beadsemensigmrl §f the distangpds theiis nnyh Ax cadsdiptoncenepsHEsPBESEsfuent i al | y

. ) h ¢ : . U f )
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m the rotational cent anket rol 10 to the | ower end

por ti ontifvalhlieo ks mphRkahent@hlue 8 tHedbfacd i ds of auslatedndt shbitiakes nor e
subtracting the value of the target roll pressing anount dmt hat

cor r esptnd s ewly beredrjusthaftat inesmnarenvin theefgumtatomep ardaswameiit dykke, 4 anket
roll 10 that is required in order to obtain the desired printing pressure.
49 shown in the lowermost line in the table of FIG. 20, is stored in association with the value
corresponding to the horizontal direction distance dx between the rotational center of the
15  blanket roll 10 and each distance measurement sensor 16 as the maximum value from the
aforementioned roll rotation center in the horizontal direction distance (x) (for example,
20 mm in the case of FIG. 20).
Then, the position where calculation of the surface height Zs is performed at the
plate 3 or substrate 5 in the aforementioned predetermined measurement cycle moves in
20 the table travel direction a during transfer over the passage of time. For that reason, the
controller 19 sequentially updates the value of (x) in the right column of the table of FIG.
20 by subtracting the value of (control cycle) x (travel velocity v of each table 4 and 6) at
each required control éycle for performing control of the roll height Zr of the blanket roll
10 as described below.
25 Accordingly, the value of the surface height Zs of the plate 3 or substrate 5 of the
left column of the table when the value (x) of the distance from the roll rotation center in
the right column of the table of FIG. 20 becomes zero shows the surface height Zs of the

portion at the plate 3 or substrate 5 that is positioned directly below the rotational center of

the blanket roll 10 at that time.



FIG 21 and FIG 22 show control block diagrans of the roll height control
function by the controller 19. FIG 21 shows the height control function in
the case of the blanket roll 10 bei nghgbrought into contact with the plate 3
or substrate 5, and FIG 22 shows the height control function in the case
of making the printing pressure uniform 5when perform ng the transfer
(reception) process by bringjng %he bl anket roll 10 into contact with the
plate 3, and Mp&thadn }t’)’r‘%"?i*h%tltbﬁé orepeniieard Fortryl cHAF AYY 28 HELE by bri ngi ng
the blanket roll 10 into contact w th the substr : te. t in FIG 21
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roll 10, e control systemo t actuator 13 10on one side of
the bl agkfin PG, A6 R Caled L the B eh¥oheinn bh@et4PH MBduidddearparent of the
drive notor 11, the encoder 12, the |lift actuator 13, the height sensor 14,
and 3§ heipiRegy s raenssle nky dohbéconteczend.t dahkal chee, tHeeobtralided®d aalvulates0 ar e
modi fied. The roll height control function in the case that the bl anket
rol | 1Otliessurfate longltt&stod thapartion tshpplates3 orr subsiiate p dhas igpdsitiane daesity ol | er 19
is as follows. That is, as 15shown in FIG 21, when a table p?si,t,i,on
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and FIG,. 17) s dnput, the _control . f 1 |2 function
pr ocessdf%n%?/tx frr"é’gﬂ‘uer%@ r‘fe%tg?l{éﬁ f %ﬁ%:rtq flé}?]e ?%lg%éoﬁg{ns(g{tﬁ% {r%g}ae vf{afﬁgé‘?bas ed on
eaCF‘Otag&ﬁi“@%Qéﬂ)pn detection signal Si, 20determ nes whether the bl anket
roller 10 should be arranged at the retraction height Ha, or at the
retraction hegghifiddnyafor ¥ktingple ldecoraingtk e tablelof FIG. MK e dapindfaké surdch t he
plate 3 or the substrate 5 held on the plate table 4 or the substrate table
6, and asighusfs] Otthm diehegdistab@rafel mmlfoen theabll rdtatioretentertandthdddtghf thela or t he
contact vicinity height Hb. Next, the height target value h and the height
cur r ent swiddagdietght dF mmhet the diskeace pH2 mm fropuibe golbrrtating EBWEAEAUSESN si gnal

i t f t he hei ght 14 t t f hani t.i 9
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t | hl ith t,tq.th i t t | \ th ft
L T e e R AR
based on{igeriBaglecaoUAIRknd RERIK SHEPoARe BlREABHTAL Tor making this height

devi ati on Zzero Is Issued to the actuators 13 of the
Note that in the surface height temporary storage table that is shown in FIG. 20,

since minus values of the distance (x) values from the roll rotation center in the right
column are unnecessary data other than those that are just proximal to zero, memory may

20  be sequentially freed up. Also, unnecessary data may be sequentially overwritten in the
manner of using a ring buffer.

As described above, when the surface height Zs of the portion of the plate 3 or
substrate 5 that 1s positioned directly under the rotation center of the blanket roll 10 is
found, the controller 19 calculates the control target value Zr0 (Zr0 =Zs +r - dm) of the

25  roll height Zr by adding the radius r, from the rotational center of the blanket roll 10 to the
lower end portion of the peripheral wall surface, to that value, and furthermore subtracting
the value of the target roll pressing amount dm that corresponds to the crush allowance of
the surface portion of the blanket roll 10 that is required in order to obtain the desired

printing pressure.
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oll 10. In this way, by operating the lift actuators 13 based

4 or the substrate table 6 in the X-axial direction, it is possible to
arrange the blanket roll 10 at the co act hei ght Hb in the case of

Sinitiating contact of the blanket roll 10 with the plate 3 or substrate 5
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pressing amount dm against the plate 3 or substrate 5 which are arranged

j ust bekawor 15 thasaneasta¢Helieo the tiatker milel &t dre nadsfieded printing pressure.
the aforenmentioned, in-the case of perform ng transfer (reception) of
from t he pl at #h8rdlbhdigle cohtaolkfenctionlih thcdcas¢ that therbpdandstrmatlyl Otionstt i ck t he i nk
that has been inked on the plate 3 to the surface of the bl anket rol
On the 6Pwasted ity the plates sabgrate§ by the controller 19 is as follows.  That 1s, as
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25

shown in FIG. 21, when a table position detection signal S1 relating to the position in the
X-axis direction of the plate table 4 and the position in the X-axis direction of the
substrate table 6 according to the linear scale 8 on the trestle 1 (refer to FIG. 16 and FIG.
17) is input, the controller 19, by performing a table function process 27 by a required
table function that is set in advance based on each table position detection signal S1,
determines whether the blanket roller 10 should be arranged at the retraction height Ha, or
at the retraction height Hb at which the blanket roll 10 makes contact with the plate 3 or
the substrate 5 held on the plate table 4 or the substrate table 6, and outputs the height
target value h of the retraction height Ha or the contact vicinity height Hb. Next, the
height target value h and the height current value h1 of the blanket roll 10 based on the
detection signal input from the height sensor 14 of the transfer mechanism portion 9 are
input to the subtractor 28 to find the height deviation Ah of the height current value hl
with respect to the height target value h, and thereafter the drive command C1 that is
found by performing the feedback process 29 based on feedback control theory such as

PID control for making this height deviation Ah zero is issued to the lift actuators 13 of the

251 n
i nk

10.



retransferring the ink fromthe blanket roll 10 to the substrate 5 that
serves as the print target, it is necessary to stick the ink that is stuck
to the surface of the blanket roll 10_to the 51 surface of the substrate 5
by bei ng detached fromthe surface of°*4 he bl anket roll 10. For that reason,
the transfer characteristics of the ink fromthe plate 3 to a bl anket roll
10, and_the transfer characteristics of the ink fromthe blanket roll 10 to
t he subBlanketaol 18y e not necessarily the same. Moreover, in order to inprove
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of the rotation 20angle and circunferential position of the blanket rol

10, basethnaer & thiehegliti targesvalush oPFIdf 21 Hepws dadedlud B thbatbtrastaat?Bacliad to t he
drive nmotor 11 for rotation of the blanket roll 10, an eccentricity
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rotation angle of the blanket roll 10 is found. Also, after havi ng
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In this way, by operating the lift actuators 13 based on the drive command Cl1,
20  when the plate 3 or the substrate 5, which are held on the plate table 4 and the substrate
table 6, are arranged just below the blanket roll 10, the blanket roll 10 is arranged so that
the roll height Zr thereof agrees with the control target value Zr0, and thereby by pressing
the blanket roll 10 with the target roll pressing amount dm against the plate 3 or substrate
5 which are arranged just below, it is possible to generate the desired printing pressure.
25 In the aforementioned, in the case of performing transfer (recepfion) of ink from
the plate 3 to the blanket roll 10, it is necessary to stick the ink that has been inked on the
plate 3 to the surface of the blanket roll 10. On the other hand, in the case of
retransferring the ink from the blanket roll 10 to the substrate 5 that serves as the print

target, it is necessary to stick the ink that is stuck to the surface of the blanket roll 10 to the



52 for making this height deviation Ah to zero. Furthernore, when producing
the desired printing pressure by performng control of the roll height Zr
as descri bed above to press the bl ank5§t roll 10 with the target roll

pressi ng amount dm agai nst the plate or substrate 5 that is arranged just
bel ow, by 5individually perform ng control of the two Iift actuators 13

that are provided nostly in correspondence vm'll;h b thh ng pO{ti ons in the
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with respect to the plate 3 or substrate 5. Note that the offset
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corresponds to one end portion of the guide rails 2 in the |ongitudinal

di r ect i ono oontadiavithr the plage 3, anditlidcomtast ptessurathlaissiesinayharwingi@ the as to
nove the plate table 4 15to one end Fortion of the guide rails 2 in the
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pr oy egf fcgﬁaz&mﬁhée b@gk%.b@ﬁ 168&1?1&3&9&%?115%15@% c%QHé akirsed, p%_eliegp,ao t he

gui de r int ngi tudi na Irection on the trestle 1, w
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5 on the substrate table 6 and renoval of the substrate 5 after printing,

in the sitexubstedte § be charsig the eontadl|targét YabiengrOnseld df the rohbeighhthat iemcbupor ti on
in the longitudinal direction of the guide rails 2. 25Furthernore, in the
of f set po thatsilbtrpcty@8r at us that is shown in FIG 14, the plate table 4 and
the substrate table 6 are respective provided aon the upper portjon thereof
with an al i gnFEferBeEyan thy cassPiescsnirich QFURBIEI D i TRfalRBY &HR'ST Oétg‘ea

dir ?g ti %Pa Q?'r%‘fiilﬁ due to processing accuracy, during rotation of the blanket roll 10, a
fluctuation occurs in the dimension of the roll radius r from the rotation center to the lower
end portion of the peripheral wall surface due to that eccentricity. Therefore, by
performing with the controller 19 a table function process 30 based on the aforementioned
correction table that is found by measuring in advance the non-uniformity of the rotation

20  angle and circumferential position of the blanket roll 10, based on a detection signal p of
the encoder 12 that is attached to the drive motor 11 for rotation of the blanket roll 10, an
eccentricity correction value rl of the circumferential position corresponding to the
rotation angle of the blanket roll 10 is found. Also, after having corrected in advance the
roll height control target value Zr0 using the eccentricity correction value r1 by another

25  subtractor 31 at the point in time of having produced the desired printing pressure by
pressing the blanket roll 10 with the target roll pressing amount dm against the plate 3 or
substrate 5 which are arranged just below, the height deviation Ah of the height current
value h1 with respect to the roll height control target value ZrQ' after this correction is

found, and then the drive command C1 is found by performing the feedback process 29



direction) perpendicular with the |ongitudinal direction of the guide rails
2 (X-axis direction), and yaw angle (0) rotation with respect to the

| ongi tudinal direction of the 53 guisge rails 2 are possible. It is
possible to attach the plate 3 and the substrate 5, which is the print
target, to the upper surface portion of the alignnment stage 4a and 6a,

respectjvely, reover, the al,gnnent area 37 is provided between the
Erans{-e@iﬁ?ﬁﬂ%@%eﬁifg?vd#@ %Zteﬁoe substrate installation area 18 on the
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t he inki ng apparatus control portion 119d for controlling the inking
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19. Also, the alignment stage control portion 19e that controls t%e

oper at i emrdspendengd wigh bath dndiportians an therivriah censer dirpetion gt beBlanket oHd Osubstrat e

5 by the alignnent sta 4 t t.abl 4 d i h i
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appar at ys, contro ortion 1 d the,alli i i

oy b HRHEST beRurBa SR A RAIE A R A P B P AP Pl ' 2075
por tion 193¢ in the width ikBforCSSRe Blfateojeﬁrfﬂhgkﬁ&t@{efﬁ atis PodsiHid tacHRBg t he

of f set BI’I nting apparatus of the present invention that is provided with

t hejgontghik&onlst tﬁé‘ﬂkséufﬁe Bk@WuHEs alohg thetrbR aRBidietti@ostthebrifitipet i on for the
bl anket roll 10 in the above manner, the procedure of the transfer

oper at i pies@ire bhthe bizmkstretl 10rveidepspanio the phags3 onfubsmiteSr om t he plate 3 to
the blanket roll 10 in 20 the transfer nechanismportion 9 is perforned by
t he procedur eNstedhet theoffseGpripug apparang ofthepresent inventign is nrerdded. 4t # he

af orenenti oned drawi ngs, the rotation ﬂi rectjion. o e. bl anket. roll 10

during Ppsitier it pTesaRRdste OB eRdROTHEPR e RLRE uidgir! inéﬂ,e lopgiju lﬂézl travel
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15  to one end portion of the guide rails 2 in the longitudinal direction and place it in standby,
and so as to perform exchange of the plate 3 that is held on the plate table 4. Also, it is
provided with an inking apparatus 17 for performing inking of the plate 3 that is held on
the plate table 4, at a position between the plate table standby area 16 and the transfer
mechanism portion 9.  Furthermore, it is provided, at a position that corresponds to the
20  other end portion of the guide rails 2 in the longitudinal direction on the trestle 1, with a
substrate installation area 18 for performing attachment of a new substrate 5 on the
substrate table 6 and removal of the substrate 5 after printing, in the state of the substrate
table 6 being moved to the other end portion in the longitudinal direction of the guide rails
2. |
25 Furthermore, in the offset printing apparatus that is shown in FIG. 14, the plate
table 4 and the substrate table 6 are respective provided on the upper portion thereof with
an alignment stage 4a and 6a in which horizontal movement in a direction (Y-axis

direction) perpendicular with the longitudinal direction of the guide rails 2 (X-axis

direction), and yaw angle (8) rotation with respect to the longitudinal direction of the



25direction of the guide rails 2 to the one end side (leftward). In
the case of performng the transfer operation fromthe plate 3 to the

bl anket roll 10, the blanket roll 10 5i3s arranged i n advance at the
retraction height Ha as shown in FI G™"23A, using the height control
function of the blanket roll 10 that is shown in FIG 8. Note that at this
point intinme, the rotatiaon of the blanket roll_ 10 is stopped. ,A.so, in the
54 st at Suigs ral§e qr?lR?sﬁEﬁ?)eiIﬁ& H?é?lglieéﬂ afy t#?lp]é‘ffv%a?f@et Bﬁaisﬂ'g eilﬂk‘ihﬁ“d" 3ppar at us
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the 5bl gakeh oraali khelQbstiat estdli@tion Areh N8 ol ii@r&tds 1. t MBed, 30k QoS td On i's set
with the end portion of the plate table 4 toward the other end of the guide

rails 2iaksidifigl dligh@ehtsditiepladi ¥ Bet is dold(dntke vligiene segpda of tha plate tahke

drawi ngs) serving as a reference. Next, as shown in FIG 23B, the
bl anket 4 mod thelsDbstmterh et ischetdomthe abgnmpatrstageda of thet substeité tablefpusing11 in t he
state of being arranged at the retraction hei ght_Ha. .50, the 10pl ate

t abl e 4thegamEremaigngeehseapF RSk s %H@CFWW%%%‘P%E‘@ tion XO, is made
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target ro essing anount dmthat is set in advance, and the travel

speed ofhat BéhtiNadhe opaatien foradlenSihRGhikiaNdl@athenfFof th plafe3 nd the gabistiates t he
circunferential position based on the roll dianmeter in the state of having

def or medy theealighmekedtages Hh add6adf theeabdett arct 6 pothe Alignmnt brealdd masabe 3, phase
synchroni zation control is perforned so that the contact position with the
pl at e 3ptswidsdas thepongoBerekder i Huticasesthe inking apparatus control portion 119d and

the alignment stage control portion 19¢ may be made to perform synchronized control
15  with the table travel control portion 19a.

In the case of performing offset printing using the offset printing apparatus of the
present invention that is provided with the controller 19 that is provided with the height
control function for the blanket roll 10 in the above manner, the procedure of the transfer
operation of the transfer (reception) process of ink from the plate 3 to the blanket roll 10 in

20 the transfer mechanism portion 9 is performed by the procedure shown in FIG. 23A to FIG.
24C.

Note that in the aforementioned drawings, the rotation direction of the blanket
roll 10 during transfer is made to be the clockwise direction, and the travel direction for
transfer of the plate table 4 is made to head from the other end side on the longitudinal

25  direction of the guide rails 2 to the one end side (leftward).

In the case of performing the transfer operation from the plate 3 to the blanket roll
10, the blanket roll 10 is arranged in advance at the retraction height Ha as shown in FIG.
23A, using the height control function of the blanket roll 10 that is shown in FIG. 8.

Note that at this point in time, the rotation of the blanket roll 10 is stopped. ~Also, in the



20Next, at the point in time when the plate 3 on the plate table 4 that
travels in the table travel direction a during transfer has reached j ust

bel ow each di st ance neasurenent sensgsr 116, the neasurenent of the height
of the surface of the plate 3 is made to start by a predeterm ned

measur enent cycle by the distance neasurenment sensors 116. Thereafter, as
shown in FIG_ 23C, at the point in tinme in i.ch the e on the 25plate
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the conblbd B .shaddsynbiropbfied sont@l & wotméd §othahthe kemtgéttpositioh math theinct i on of

t he bl anket roll

plate 3 becomes the predetermined position.

20 Next, at the point in time when the plate 3 on the plate table 4 that travels in the
table travel direction a during transfer has reached just below each distance measurement
sensor 116, the measurement of the height of the surface of the plate 3 is made to start by a
predetermined measurement cycle by the distance measurement sensors 116.

Thereafter, as shown in FIG. 23C, at the point in time in which the plate 3 on the

25  plate table 4 has proceeded by a required amount directly under the blanket roll 10, the
controller 19, using the height control function of the blanket roll 10 shown in FIG. 21,
issues a drive command C1 for height control to each lift actuator 13 to lower the blanket

roll 10 until the contact height Hb that is set in advance, and brings the lower end portion

on the outer periphery of the blanket roll 10 into contact with the plate 3 that is held on the



2510 shown again in FIG 21, issues a drive command C for height control
to each of the lift actuators 13 in the state of the rotation of the

bl anket-roll 10 and the travel of th; plate table 4 being continued, to
lift the blanket roll 10 to the retraction hei ght Ha. Not e t hat
after the blanket roll 10 has been lifted and separated fromthe plate 3 as
descri bed above, the synchronization contraol of the rotation speed of the
bl anket Pl tbled.  Dtaikigt e easgEpn dhRag! Being E@ﬂﬁgg{ thereag a2ty pe

r el eased Ll ate t,able 4 travels

h h in .ElG. 24C, .
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amount that COREESROMISact SafelE HeBlgEet Fal 10 RItBS&HBE taMeplited BytBE IS set in
advance. For that reason, in the case of the thickness dinension of the

pl at e 3taped rolheressihg hmate dn dithiietaimed, intdeeortimeekwidsshaogesinehsubfice at e 5
differing for each lot, and the thickness 20 di nmension of the substrate 5
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even in the case of eccentricity existing in the blanket roll 10 due to
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10 into con
pressing amount dm is maintained while correcting that eccentricity.

Therefore, the target pressing amount is maintained while the blanket roll 10 is
making contac‘;t with the plate 3.  As a result, the printing pressure of the blanket roll 10
20  with respect to the plate 3 is uniformly maintained.
After the transfer from the plate 3 to the blanket roll 10 is completed, as shown in
FIG. 24B, at the point in time of the plate table 4 reaching the required roller separation
position that has been set prior to it completely passing directly under the blanket roll 10,
the controller 19, by performing a switch to the height control function of the blanket roll
25 10 shown again in FIG. 21, issues a drive command C1 for height control to each of the
lift actuators 13 in the state of the rotation of the blanket roll 10 and the travel of the plate
table 4 being continued, to lift the blanket roll 10 to the retraction height Ha.
Note that after the blanket roll 10 has been lifted and separated from the plate 3 as

described above, the synchronization control of the rotation speed of the blanket roll 10



Therefore, it is possible to increase the printing accuracy of the printing
pattern that is printed fromthe plate 3 to the substrate 5, which is the
print target, via the blanket roll 10, and as a result it is possible to
performfine printing such as of an eﬁ ectrode pattern with high accuracy.
57 Moreover, in order to uniformy maintain the printing pressure of
t he bl anket roll 10 Wth respect to the plate 3 or substrate 5, control of
the bl aArdtheigvel SPGCQ%fébePE‘tepféP]F(frfﬁ@d gtlersed- o becone the target roll
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travel direction a during transfer in the frane 20 of the transfer

mechani ¢othgonbstate 8. However, the di stance neasurenent sensors 116 may al so
be attached to the upstream S|de end portion in the table travel direction
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plate 3 or substrate 5t is positioned directly bel ow the di stance

that reason, in the case of the thickness dimension of the plate 3 and the substrate 5
differing, the thickness of the substrate 5 differing for each lot, and the thickness
20  dimension of the substrate 5 not necessarily being uniform even within the same lot, and
furthermore even in the case of eccentricity existing in the blanket roll 10 due to
processing accuracy, it is possible to uniformly maintain the respective printing pressure
while performing the transfer (reception) process by bringing the blanket roll 10 into
contact with the plate 3, and while performing the retransfer (printing) process by bringing
25  the blanket roll 10 into contact with the substrate 5.
Therefore, it is possible to increase the printing accuracy of the printing pattern
that is printed from the plate 3 to the substrate 5, which is the print target, via the blanket
roll 10, and as a result it is possible to perform fine printing such as of an electrode pattern

with high accuracy.



58 neasurenent sensors 116 based on the upper surface of the trestle 1,
when the neasurenent signal of the distance ds in the vertical direction
fromthe distance neasurenment sensor 116 to the surface of the plate 3 or
substrate 5 that is held on the plate'table 4 or the substrate table 6 that
is positioned direction belowis input fromthe distance 5Sneasurenent
sensor 116, the surface height Zs (Zs =.Zr - dz - ds% fog th? ortion of
the plate 3 oMosssyst imprdestoipaformly majatain hspgntng prestyre peibsR aéjgﬁthro i stance
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direction of the distance neasurenent sensors 116 may be suitably changed
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the surface height. of the plate 3 or substrate 5 in the.direction along the
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hei ght 4 ntﬁ%?r&k@&e 3 or substrate 5 that is neasured by each distance
measur enent sensor 116, or finding the incline in the surface height in the

hori zontal di NRed th@ithe bRSerish@itioR{s ddb Entiednk ohlynid dfoddneitiyndie control | ed
so that the printing pressure becones as uniformas possible in

cor r espemedioeentso tHoatxanddhehanfthe atstabintion positicppahadisenod medsarqmaent ent
invention may be provided in order to performprinting on a print target
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15  from the rotation center of the blanket roll 10, it may be appropriately changed in
accordance with the travel speed of the plate table 4 and the substrate table 6, and the
reaction velocity of the lift actuators 13 of the blanket roll 10.
In the embodiments shown in FIG. 14 to FIG. 24C, there is shown the case of
constitution that fixes the distance measurement sensors 116 via the attachment member
20 125 to the two pillar members 21 that are positioned on the upstream side in the table
travel direction a during transfer in the frame 20 of the transfer mechanism portion 9.
However, the distance measurement sensors 116 rﬁéy also be attached to the upstream side
end porﬁon in the table travel direction a during transfer in the roll housing 22.
In the case of this constitution, the height of the distance measurement sensors
25 116 changes in association with a vertical motion of the blanket roller 10. However, as
shown in FIG. 23B, the difference dz between the roller center height Zr and the sensor
height is fixed (fixed value).
Accordingly, in the case of the controller 19 calculating the surface height Zs of

the portion of the plate 3 or substrate 5 that is positioned directly below the distance



59 I NDUSTRI AL APPLI CABI LI TY As descri bed above, according to the
present invention, it is possible to provide an offset printing nethod and
apparatus that can performwth high accuracy fine printing such as an

el ectrode pattern, and can suppress F@ a mcronmeter order msalignment even
I n 5the case of overprinting. [Description of Reference Nunerals] 1 trestle
2 guide rail 103 plate 4 a abl e nDV|ng able? ubstrate (print
target)n@agmﬁg?&téw%ﬂﬁ@aﬁ#% cpppyetrincgtdhe et erﬂg“ﬁ"ﬁﬁl 10 bl anket

rii|6| d}g%’gﬁ%}ég céiﬁlljlg]:ﬁé{rﬂ'lléléﬁg8$ds m Q\S/gl{lca]l llpect?ss om tﬁe (%%81{‘10619 controller

measurement sensor 116 to the surface of the plate 3 or substrate 5 that is held on the plate
table 4 or the substrate table 6 that is positioned direction below is input from the distance
5  measurement sensor 116, the surface height Zs (Zs = Zr - dz - ds) for the portion of the
plate 3 or substrate 5 that is positioned directly below each distance measurement sensor
116 with the surface of the trestle 1 as a basis may be calcuiated at that time by subtracting
the difference dz between the roll center height Zr and the sensor height, which is the
aforementioned fixed value, and the distance ds from the roll center height Zr during the
10 distance measurement.
Also, the arrangement interval in the width direction of the distance measurement
sensors 116 may be suitably changed in accordance with the width dimension of the plate
3 and substrate 5.
Furthermore, there may be one distance measurement sensor 116 that is provided
15  in the width direction of the plate 3 and the substrate 5. In this case, it is possible to
control the height of the blanket roll 10 so that the target roll pressing amount dm is
obtained, following changes in the surface height of the plate 3 or substrate 5 in the
direction along the table travel direction a during transfer.
Also, three distance measurement sensors 116 may be provided in a row in the
20  width direction of the plate 3 or substrate 5. In this case, by taking the average value of
the surface height Zs of the plate 3 or substrate 5 that is measured by each distance
measurement sensor 116, or finding the incline in the surface height in the horizontal
direction, the height of the blanket roll 10 may be controlled so that the printing pressure
becomes as uniform as possible in correspondence to that.
25 The offset printing apparatus of the present invention may be provided in order to
perform printing on a print target other than a substrate. In addition, it is of course
possible to add various modifications within a scope that does not depart from the spirit of

the present invention.



60 CLAIMS 1. An offset printing nmethod that, by bringing a blanket roll
that noves up and down by |ift actuators into contact from above with a
plate that is held on a plate table that travels 5on guide rails provided
on a trestle, and next by bringing t bl anket roll into contact from above
with a print target that is held on a print target table that travels on

h id ils, f f he bl ank I,
and a retransier fromthe DIAHEERIALAPHISLARILETnt target, wherein the
ffset inti t. trols,. tical t f. the. ..roll b
Che 11 act uat8renBs anae (i I o B bl s ORIt ROk o1 | >
makes 10, GRO4 gﬁéti%ﬁlgthbﬁﬁn@hfﬁaa Tﬁl?ﬁ{?‘b ﬁ%ﬂ%&]{?ﬂn%tﬁﬂgh RERE&yiBR intiapd t he

cont act press e the nke es contact wth the print target
that isgffld a8RIdREdPpdtRIN, bAA BT supBRIsEtAd ﬁiid’r@ﬁ@@@bid‘éﬁhﬂsalﬁ%ﬂheﬁ@éﬁ ant at a
predeterm ned value. ~ 2. An offset printing method that, by bringing a

bl anket the@hle éfhdterpianviag. up and down by 15 |ift actuators into contact from
above with a plate that is held on a plate table that travels on guide
rails provided on a trestle, and next by bringing the blanket roll into
contact fromabove with a print target that is held on a print target table
t hat tr BRescepien efRefgignereNERErass] perforns a transfer fromthe plate to the
bl anket rolh, and a retransfer fromthe blanket roll to the print target,
wher ei n1{%&81%f f set printing method, after controlling a vertical notion of
20t he bhankegaﬁoll by the |ift actuators so that the contact pressure when
the bl afiket®r'dl | starts to make contact with the plate that is held on the
pIaF@ tggﬁﬁebecones a predeterm ned val ue, keeps the height of the bl anket
roll constant while the blanket roll is in contact with the plate that is
hel d onatyife RIb&S @ndvakt @blepnd noreover, after controlling the vertical
notion of the blanket roll by the lift actuators so that the contact

pr essur é subsratd (peinblasgelet rol | 25 starts to nmake contact with the print
target that is held on the print target table beconmes a predeterm ned

val ue, keupsratdiebledpanittarget table, owmEéadble)ol | constant while the bl anket roll
isin contact with the print target that is held on the print target table.
61 that 10Papketi8H guide rails provided on a trestle and that, by
successiyel ringing a blanket roll that noves up and down by lift
actEgtoégiﬁ%Fgmantact fromabove with a plate that is held on the plate
table a g arget that is held on the print target table, perforns
transfe?ggégﬁi% gxglate to the blanket roll, and retransfer fromthe

bl anket 15Q}dsshi@ skki@r Pri nt Starget, wherein the offset printing apparatus is
provided with a pressure sensor that detects

19 controller

116 distance measurement sensor



t he contact pressure of the blanket roll that is noves up and down by the
lift actuators with respect to the plate and the print target, and noreover
provided with-a controller that has %'function t hat i ssues conmmands to the
lift actuators so that while perforniﬁg transfer between the bl anket rol
and the plate, and while perform ng retransfer between the 10bl anket rol
and the print target, the contact ﬁ{ﬁg@ﬂge that is respectively input from
the pressure sensor is kept consta L predet erm ned val ue. 4. An offset
printing apparatus that is provided with a plate table and a print target
table that travel on guide rails provided on a trestle and that, by

successjvely 0%&3%{@%%%%@% b}@ﬁﬂ%ihgg%%fng%ﬁﬁhé{%%g uP D dB¥n by T €

actuators 1nto ¢ rom above w te that 1s held on the plate

tabl e aff] ;2nBfordntd neRt FoRAbolS withl b1 thiles RId Bh atpRit@eibld tAlM teaveRer f or s
transfer fromthe plate to the blanket roll, and retransfer fromthe

bl anket of ghide traflstgreviped ou a trestiehnd ndxe beibringing tiad blamitet poll inta cxntap framat us i s
provided with a height sensor that detects the height of the blanket rol

t hat nouleseuptlamprictidmgetthat i deldidnta printdergesrtable drd travels ew theramideogBhsor t hat
detects the contact pressure of the blanket roll mﬁ%h respe 1&% tqe pl ate
and t hePgiters atangter frognthe pate intbe blagkehrphetnd g retanster Siam Bie blanketill has o
function that. i ssues .co nds..to the |if ctyators so.that n starting
t r ansf ef® %‘@&’\%@Eﬁr&eﬁé" Bsrein st Otfsst Pringiig Tﬂh(’%?%{%@ﬁs § V@%E‘ﬂ ﬁ?@b"? "Fﬂ?‘i@ss ure that
is input,fraom#he pre [ e e ] nd issues
connandénggfﬂ%%VF%ﬁﬁigﬁﬂg?%ﬁg§%%§g%&%%ﬁfRgmgﬁggﬁhgpgugt gvggﬁgﬂgﬁt sensor

so {hat cbhgetRakoME gpdfte thhEis BeRNtEhe bR tablREMd 8 Rt PréssiredflertRe t hat has

been input fromthe pressure sensor has becone a predeterm ned value is

mai nt ai BRAk¥IbI eraRes Esnabtt RGthtthépsitaargbethueie heldh the prikiahrgeniableand t he

pl ate, and a function that issues commands to the |lift actuators so that,
when st asspectiyelystepacsfsant itet predsternheedovadwket rol |l and the print target, the
contact pressure that is input fromthe pressure sensor beconmes a 62
predet erm ned val ue, and issues commands to the |ift actuators based on the

i nput fromthe_height sensor so that the height of the blanket roll when
t he confacAngHbssRiningmgthedthaj, by bringinga lg? ‘EorlnletL?Jtrné%‘éfﬁ M8 agg A28P bYas

e e Bl B e RSP TR es
appar at g gﬁﬁf\éq‘rn% &gwtdgd &h qitf&ﬂle, a0 ﬁé)&ib@i btrﬁ‘l%in(‘gotﬂé bRhk& ol 8o Bontact from
above with a print target that is held on a print target table that travels on the guide rails,
performs a transfer from the plate to the blanket roll, and a retransfer from the blanket roll
to the print target, wherein the offset printing method, after controlling a vertical motion of
20 the blanket roll by the lift actuators so that the contact pressure when the blanket roll starts
to make contact with the plate that is held on the plate table becomes a predetermined
value, keeps the height of the blanket roll constant while the blanket roll is in contact with
the plate that is held on the plate table, and moreover, after controlling the vertical motion
of the blanket roll by the lift actuators so that the contact pressure when the blanket roll
25  starts to make contact with the print target that is held on the print target table becomes a
predetermined value, keeps the height of the blanket roll constant while the blanket roll is

in contact with the print target that is held on the print target table.

3. An offset printing apparatus that is provided with a plate table and a print target table



function that, in the case of eccentricity having arisen in the bl anket
roll when issuing commands to the |ift actuators based on the input from

t he hei ght sensor so that the height qf the blanket roll when the contact
pressure that has been input fromthe 'pressure sensor 10 has becone the
respective predeterm ned value is maintained while performng transfer

bet ween the bl anket roll and the plate, and while perform ng tyansfer

bet weenthehaysl angetderaily pravded pr a St anddhaleby surgersivalicbyinedes 2 BRokY ¢ he

hei ght t t he bl anket, roll oul d be maintained at based on 1he.

eccent 18] gt BT R cPha b T Repatps ipt Lol R sPrcPREE il FiPiser hoo
that, b ri ngl . . i actuators,
i the Sl ) Paietatte AR S atect 1AL TR 48 pARHHRIBRY Pttt Ot From
above W bikd bRl fiiRto i gkt AN, SndR¥hiderd f8hth thd Bladket FAVR! the BAnUI de
rails on a trestle,” and next by bringing the blanket roll into contact from
above Widrfet awhdrtintthé affgee prihtuat appardad i6 pesvidednmiti £ gresaipé sernisbthat dedaced s on
the guide rails, perforns a transfer fromthe plate to the 20 bl anket roll,
and a r dtercansteprefsuonofitheblahketkel tiraoislmowestupeng dowh biydhejeft actwhtersewvith t he

of fset printing method, prior to the plate on the plate table or the print
target BPediEo Pheinhate angd BemTINhINrEet.A0d MUERNST PEOVaadarith § contraliar thakhasiaank et

roll, asures in advance the height of the surface qof the plate on the
pl at e t SHicHORfhat [fgusscopmangs 5@%6&% 3cHatqss poythat \é{fl@%?er OIBYRE (RAETL ho upper

surface,of the trest] e servin S r ef . direction of
t he tabP%thgn gll.? rtilarl{g(et 1Fozlalnas éirle, &gﬁedargde&vﬁl}eeé\%goﬁg%r %g[lg%égfghe?]eté&g%ghﬁet roll into

conjgct bl(’)z‘f%ﬂt@t rbf1 En @R HRin? Far%é?,ethp Eé)ﬁ}%ct?)ﬂ%sgﬁe that NebcBviDendieinghi tmen the

trestle the rotational Tenter o anket roll tdo a height that is
cal cul apRdsiY s&idbf fskept ddastantHt apéRidiiniRd vaRfeget rol | pressing anount from
the sum of the height of the surface of the plate or print target that is
measured in advance and the radius of the blanket roll. 63 7. An offset
printing apparatus that, by successively bringing a blanket roll that noves
up and dowAnmfiski frintimgtapparetus that s proeidsd st agflatp éabhgandon prirtdanggt tableot at i on
drive notor, into contact from above with a Bl ate and_ a pri-ntghghget t hat

are hel hapfragd oplrwiclﬁra%pro&deé ﬁa@é@sw that PYBYcseshely ?rﬁ%giﬁg | Etui de ;
inats ¢ Bk Rares iR Re R erear e soahgt BrrneovSriBe PR g s T
di stanc gelﬁeo%%gggﬁg{%}tﬂgipg glfm‘i@{arﬁﬁ&ws! Hifh %&&egﬁg@ﬁ tathd ?e}f&?nssur face of

the plate on e or e prin arg e pr nt target table
IS providedeRER tﬁélﬁ)l’éﬂé% WRSB15:ARM 3, 48d Fetraht¥er #&itRe blaak& koldtd ®E blign during
transfer than the bl anket roll, and noreover the offset 10printing

appar at yggdtswhérein te dffvét iphinfing€ Sffak0hd € fpréiddd Wills a defighing@hb@nhithigteconput es
and tenporarily stores the surface height of the portion of the plate on

t he pl atle hedght ef dre Hlakeprollthattraogstupand dhen pyith lift actyators, and @ pressure | s
positioned directly bel ow the distance neasurenment sensor with the upper
sur RBce serfsor that dateats the cewtact nessure of theblankagy sl whh sespegirio thegplgfgand theat i s

i nput fromthe digtance measurement sensaqr, .and a functiogn that, at the
bornt 18T e 208 MR OB CBS 1o SRE e FOEEey PBLiSE: ne

rotati O%grlnmca%gé & the iifttarcl:glagrsa ont?n%t, when starting transfer between the blanket roll and

the plate, the contact pressure that is input from the pressure sensor becomes a
predetermined value, and issues commands to the lift actuators based on the input from the
25  height sensor so that the height of the blanket roll when the contact pressure that has been
input from the pressure sensor has become a predetermined value is maintained while
performing transfer between the blanket roll and the plate, and a function that issues
commands to the lift actuators so that, when starting retransfer between the blanket roll

and the print target, the contact pressure that is input from the pressure sensor becomes a



rol |l and making contact with the blanket roll, issues commands to the |ift
actuators to nake the height of the rotational center of the blanket roll
on the trestle agree with a height that is calculated by subtracting a
predeterm ned target roll pressing a nt fromthe sum of the height of the
portion on the surface of the plate on the plate table or the 20 print

target on the print target table that is asured .in advance and the radius
of ? he Bregﬁtr@gpgl,egwpllue, and 1ssues commands to the lift actuators based on t%e?nput ?rom the

height sensor so that the height of the blanket roll when the contact pressure that has been
input from the pressure sensor has become a predetermined value is maintained while

performing retransfer between the blanket roll and the print target.

5. The offset printing apparatus according to claim 4, wherein the controller has a
function that, in the case of eccentricity having arisen in the blanket roll when issuing |
commands to the lift actuators based on the input from the height sensor so that the height
of the blanket roll when the contact pressure that has been input from the pressure sensor

10  has become the respective predetermined value is maintained while performing transfer
between the blanket roll and the plate, and while performing transfer between the blanket
roll and the print target, adds a correction to the height that the blanket roll should be

maintained at based on the eccentricity amount of the blanket roll.

15 6. An offset printing method that, by bringing a blanket roll that moves up and down by
lift actuators, in the state of being rotated by a rotation drive motor, into contact from
above with a plate that is held on a moving table that travels on guide rails on a trestle, and
next by bringing the blanket roll into contact from above with a print target that is held on
a moving table that travels on the guide rails, performs a transfer from the plate to the

20  blanket roll, and a retransfer from the blanket roll to the print target, wherein the offset
printing method, prior to the plate on the plate table or the print target on the print target
table advancing to directly below the blanket roll, measures in advance the height of the
surface of the plate on the plate table or the print target on the print target table with the
upper surface of the trestle serving as a reference along the travel direction of the table

25  during transfer, and next, when bringing the blanket roll into contact with the plate or the
print target, controls the height on the trestle of the rotational center of the blanket roll to a
height that is calculated by subtracting a predetermined target roll pressing amount from
the sum of the height of the surface of the plate or print target that is measured in advance

and the radius of the blanket roll.
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7. An offset printing apparatus that, by successively bringing a blanket roll that moves
up and down by lift actuators, in the state 6f being rotated by a rotation drive motor, into
contact from above with a plate and a print target that are held on an individual or shared
moving table that travels on guide rails on a trestle, performs a transfer from the plate to
the blanket roll, and a retransfer from the blanket roll to the print target, wherein a distance
measurement sensor for measuring the distance with the surface of the plate on the plate
table or the print target on the print target table is provided more to the upstream side in
the table travel direction during transfer than the blanket roll, and moreover the offset
printing apparatus is provided with a controller that has a function that computes and
temporarily stores the surface height of the portion of the plate on the plate table or the
print target on the print target table that is positioned directly below the distance
measurement sensor with the upper surface of the trestle serving as a reference, based on a
signal that is input from the distance measurement sensor, and a function that, at the point
in time of the portion being positioned directly below the rotational center of the blanket
roll and making contact with the blanket roll, issues commands to the lift actuators to
make the height of the rotational center of the blanket roll on the trestle agree with a
height that is calculated by subtracting a predetermined target roll pressing amount from
the sum of the height of the portion on the surface of the plate on the plate table or the
print target on the print target table that is measured in advance and the radius of the

blanket roll.



