"1 I NKI NG METHOD AND APPARATUS THEREOF TECHNI CAL..FLELD [0001].. ... The
present invention relates to an inking nmethod and an apparatus thereof, and

more particularly, relates to an inking nmethod a ﬂ)us t her eof
enabling nore efficient inking of a flat plate. w‘l“ﬂif“llllmwmllm plication.
clains the benefit of Japanese Patent Applicati on 2008386244 filed in

Japan on June 5, 2009, the entire disclosure of which is incorporated by
reference herein. BACKGROUND ART [ 0002] In recent years, a nethod of
form ng an el ectrode pattern (conductive pattern) of a liquid crystal

di splay or the |ike GONKENGSETHODRADED ARPARATEISUBEEREQRT i nti ng t echni que of
usi ng conductive paste as a printing ink in substitution for fine
processing by etching or the like of a vapor-deposited netallic film For
exanpl e, a nethod has been proposed in which an intaglio offset printing

t echni que_i sed rint and forman el ectrode pattern on a substrate.

( For exaﬁgpw%%#&@) Pat ent Docunent 1 and Patent Docunent 2). [0003]
When t he[0®logtt rode pattern of a liquid crystal display or the like is
formed on subs e fine electraode .w.dth .for exanple,. of, the |evel of
10 m may be r elaﬁ?aﬁ ré:’aefn?ll—rhvrefl ﬁ%l} rr?ga&eés, toﬁnd%lpﬁln?etﬂif’ Sim é‘PgaEP?'fBB‘é ﬂbeé?(ffe?rﬁis may be
formed amdre ppdiculagpsietitasrtotananking snethod and\ae apparatis theréaf\enabling moter ode

patterns.gi.g {gﬂ(m\gc{)fa‘;%t pperi nposed on the substrate, overprinting of the
el ectrodee |§atnt ern my e_%perfor med by changing a plate. In this case, the

el ectrode patt&his dPalcation ciaimpn the sbenedipe ofvndapanessr Patenta Amplicatiqnon i n
the prinpoawipe2aut . inllTesefl oheJunel §hQugd tHeegirer @sa@biiBOtofv Ahicht iONs in
accuracy. deﬁ%%nq%mﬁ%uer%on t he %)I’I nted object, it may be necessary to suppress
over | ay YHKPHO™4 FlOFY & G several min a fine el ectrode pattern having
an el ectrode width of the order of 10 m Consequently, printing of an

el ectrod @nﬂp { substrate requires a high printing accuracy in
conpari s%r‘?&t%)éﬁgrna ‘ATI{rzlfagl io offset printing which prints characters and

i mages ofPU93per or the like. [0004] ’ '

In recent years, a method of forming an electrode pattern (conductive pattern)

of a liquid crystal display or the like on a desired substrate includes a printing technique
of using conductive paste as a printing ink in substitution for fine processing by etching
or the like of a vapor-deposited metallic film. For example, a method has been
proposed in which an intaglio offset printing technique is used to print and form an
electrode pattern on a substrate. (For example, refer to Patent Document 1 and Patent
.Document 2).

[0003]

When the electrode pattern of a liquid crystal display or the like is formed on
substrate, a fine electrode width, for example, of the level of 10 pm may be required.
Furthermore, a plurality of electrode patterns may be formed and superimposed on the
substrate. When a plurality of electrode patterns are formed and superimposed on the
substrate, overprinting of the electrode pattern may be performed by changing a plate.
In this case, the electrode pattern does not retain its shape when there is a deviation in
the printing position. Therefore, although there are slight variations in accuracy
depending upon the printed object, it may be necessary to suppress overlay shift to the
order of several um in a fine electrode pattern having an electrode width of the order of
10 pm. Consequently, printing of an electrode pattern on the substrate requires a high
printing accuracy in comparison to normal intaglio offset printing which prints
characters and images on paper or the like.

[0004] .
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1111111111111111111 *G00002* 2 When printing on paper, a roll plate

(cylindrical intaglio) is often used as the intaglio. Wen this type of

roll plate is used, generally, as shown in FIG9, the roll plate 1 is

rotated by bringing a blade 2 into contact with one position in a

peri pheral direction on an outer peripheral face of the roll plate 1. In

this manner, ink, which accunulates in an ink pool 3 provided on a surface

portion that faces an upstreamside in the roll rotation direction of the

b: ade 2 that f rrmfeal | : pmmihg(bt;]l paipe) atl’oﬁdpbaté Qéylbﬂfiicﬂfﬁﬁaaglio)s}sj[df&@le.lseﬂ ab El@e r ﬁl I

plate 1,.isfil ipto, the. i ndente ortion t ro te .1 t he

bl ade 2 etk noZher B pior B EHE S BRE kSRl esndiiin FIE'SHs ML of «he

rol | pl apkatel 1y rothted hyatging o bldderZdeingo penthetrwith ke pgsitibn time pedipherpl ate 1.

[ 0005] dirﬁctionvg}?Q%BB?er {pghbhé?!ilafa@e bf @?Pé’ﬁﬁ% bﬂf}eoi’.ghlnatlﬁé er! St 5'1)' n this
I'ng nethod, th t

type of in 1 } e conmencenment 0o e next Inking protess becones
possi bl ea¢gyanilatpein #kinkpopk3 pamiles: ya suiacgmontien Brt fasks &9 PPYEEaMYde t he
i nge {lt‘ e?;}mﬂretltn &ot@fioﬁ Bﬁedtfé?!{of@h@bl?dé&itﬁat&ﬂﬂédels coﬁtb\@l\t;]@ibh/ tHea?i_t&rBeﬁb}qﬁar of t the
ink to the.in 0 s of] at required even cont i.nuou rinting
2" obof Sume,of B iiplale Desdied ShisoBeindehled BT AT Mok PRt By St ern 1<
print ed blade2zandfueneasdhry atkr(anssemk)s rgoved fem the isntfacenf themibplatetli on
char act e{)g%ﬁei ﬁ§deaif'otﬁ%:rg9§%r o?ltﬁéx%ll%iﬂetlhe printing object have the

. As a result, en i

sane shaF pll‘l nting a precise printing pattern such as
an el ect it¥@Wé]lpattern on a substrate as described above, use of a flat plate

i s advant ageousyhehGRO fl1 tplate 1 mERGALHIRE LsiTFIeUbREbHh MBis Alpdof g fil ter
substrate pl yi ng an intagl |(% Brl nting.met hod ag descri be abgve, as one
of an i nmeﬂ%dnéfﬁ%g@nmn‘eﬁw A ?ﬁ’@?“e&g‘éngaﬁr%é% HOPISFPASH leng £5 [the ng into
t he i ndeikétk Babiplstedf Ahemblrsttof phiafiked Mt the\iaddntednsdrtiom ks the rofbplacd has
been pro I i L | . hed .that f{lls ink. onto the plate
wth o orgrdely n§eBs it ehinihol Of R MELCER X Bhoich b hedtn RN R
10. Thi swinet kouatinunusly gesting afbi fsevara Liunkredishedtng bl ade 4 for filling ink
and a degyqgaat ed i nk renoval bl ade 5 for renoving unnecessary (excess) ink.

The nmethod is confi %ured so that the_ ink filling blade 4 and the ink
removal bl ade ¥henethe girkting pagternaiss prigted jbyt Eanser ansdreensian gpina caftpet

integral anﬂiﬁg,trgﬂoémnfﬂhﬁﬁﬁﬁeH@tﬁbs%_e AidhlePvheh Wephate &hdt A6 PRIYng lobject Nk 7
onto the. pl ate an at the same tine, renove unnecessary ink on-the plate
o ALt or HEYS RIS ARG b AT e oGt PHHEE P T PLAGTB PERFSh Rl Beitbr o
i nk (i nkelegiroded pattermgorr dsubstrate aotiesshibvdabdvasusalofa flne platepis afoseapediior
exanpl e, m@fﬁr to Patent Docurment 3). [C t.at ion List] [Pat ent. Docunent |
Regarding a manufacturing of a color filter substrate applying an intaglio
printing method as described above, as one of an inking method in order to increase an
‘accuracy of inking filling into the indented portion of the flat plate, a conventional
inking method has been proposed in substitution for a method that fills ink onto the
- plate with a single blade and removes u_nnecessafy (excess) ink, as shown in FIG..10. -
This method includes a deSignated ink filling blade 4 for filling ink and a designated ink
removal blade 5 for removing unnecessary (excess) ink. The method is configured so
that the ink filling blade 4 and the ink removal blade 5 are retained at a fixed interval
and are displaced integrally in the same direction on a flat plate 6 to thereby fill ink 7
onto the piate 6 and, at the same time, remove unnecessary ink on the plate 6.
Alternatively, in substitution for the ink filling blade 4, use of an ink (inking) filling
roller (not shown) has also been proposed (for example, refer to Patent Document 3).
[Citation List]
- [Patent Document]
[0008]



-'[0008] 3 [Patent Docunent 1]Japanese Patent No. 2797567 [ Patent Docunent
2] Japanese Patent No. 3904433 [ Patent Docunent 3] Japanese Patent
Application, First Publication. 2008-64996 DI SCLOSURE OF THE | NVENTI ON

[ Probl emto be Solved by the Invention] [0009] I'n the inking method
shown in FI G 10, when comencing inking, ink 7 for filling the indented
portion of the plate 6 nust be pre-charged using the ink filling blade 4

into one end edge portion of the plate 6 that forns the upstream end edge
portion iPatéhi®odumestijon ojapﬁieg@t)a@@tw@tzmvsﬁﬁe ink renoval blade 5 and the

ink filli de 4. hus nk 7 ed to one end edge portion of
the plat Qpag rgﬁcol‘fu?]le Wl hatjap?ﬂ?ls‘ﬁ tht ]\é:%r@k}g%#d on the plate 6. . '
Al t er nat [Ret¢nt Dogfitnent JJonpl Japamege Patentrypplzati @y Wirar Publicati@n@008-649%& at i on i s

necessary since an ink pool is produced on the other end edge portion that

fornms the downstream end edge portion in the di SP| acenent direction of each
blade 4, 5 on the plate @IMWREOFTHEMQF QNcurate printing pattern

such as ogjeﬁp&)r‘t{é%lﬂatquh@mv%n@(gﬂ]nt ed, since high accuracy is required,
t he size (gqogi)he pl ate shoul d be as small as possible. In addition, in vi.ew

of the cl f manufacturing the plate, it is preferred that the plate size
shoul d be as shnathe iakingasathdd showioweVEG 10) wiea domqhmm@inkmg mk %lfon/m in

h i nk
f iy hingahs BhiCR BARrhe LB 6 b o € chBREE wlfg I FE flebdl® 0]
this readdnto angtendedde pdgiongdithe plate 6 jplsat rfetaum thndlpdtmrs tncedgei portlcbtem
directi Oﬂleocﬁlréi't@l?lo?‘zﬁéﬁi&%m@flt Bpﬁletﬁhﬂqgﬁﬁof}al bﬁad)enSta?\ﬁ tﬁé ?ﬂkeﬁﬁl Ladg,

provi ded a space adapt.ed di mensions o e I nt er provi ded

bet ween #@s i/ mwnbmaprmeéd@ one gpdiedgeeroriipn plthe plate prearidine 8wt Hkingt er
side of ih@edbingst iovethcapiee . t Adeplhatdyb aﬁ@tr %bﬂ@)ldtl'ﬂg mknrgt i DGepabt €rn. As

a result inkt- ng Q/Elloo;!e(ra 1od'is §1eetcses;[arh}zfi tsmE:ep fn ?r{kzgoo? is pro%ugedagnethe olthne(r: I;er? Sgge
portion that forms the downstream end edge portlon in the displacement direction of
each blade 4, 5 on the plate 6. '

[0010] :

When an accurate printing pattern such as an electrode pattern is printed, since
high accuracy is required, the size of the plate should be as small as possible.” In
addition, in view of the cost of manufacturing the plate, it is preferred that the plate size
should be as small as possible. However in the inking method as shown in FIG. 10, the
effective scope of inking is the range in which both the ink filling blade 4 and the ink
removal blade 5 displace on the plate 6. For this reason, both end edge portions
upstream and downstream in the direction of displacement of the blades 4, 5 on the
plate 6 must be provided with a space adapted to the dimensions of the interval provided
between the ink filling blade 4 and the ink removal blade 5 on an outer side of the
effective range of the plate 6 forming the printing pattern. As a result, the problem
arises that the size of the plate 6 increases.

[0011]

Moreover, in general, a printing pattern such as an electrode pattern often
includes lines arrayed along two orthogonal directions. As a result, there is a risk that
partial filling loss or residue after removal may result due to wear only on a part of the
blade after repeated inking on a plate including a printing pattern provided with many
lines extending along the displacement direction relative to the plate and the blade used
for ink filling and removal during inking of the plate.

[0012]



[0011] Moreover, in general, a printing pattern such as an el ectrode
pattern often includes |lines arrayed along two orthogonal directions. As a
result, there is a risk that partial filling |oss or residue after renoval
may result due to wear only on a part of the blade after repeated inking on
a plate including a printing pattern provided with many |ines extendi ng
al ong the displacenent direction relative to the plate and the bl ade used
for ink filling and renoval during inking of the plate. [0012] 4
The present i nvmpiesmtpinmritidnsararidésrﬂﬁ mfyingembihdd and aarappar[aaisahmmt fereof as
descri bed. dghoelb. 016 heiNWoﬁFs? Hg{TIli?lr %ﬂg oﬂkd ﬂgt nﬁEth he a{( 10 l at e
there is no requiremen on ev ery occasl ot
per f or nethquiremenido mspede Flégglll averyemmﬁmn gk inkinigois pefformerh |Fnkthpxm¢recan be

oni tted. rd maaqiah&x»a%pe&h@nﬂozan% Hdv chh 8t %nﬁﬁ‘&i ben Legiu6s the sﬁeto*i"ﬂ%e manner,
by reduci t hat weary is_ onl causeggon a part .of the

bl ade, Hg%]epﬁ)aé’sp‘g ‘fufﬁé oflnptgfstiném% er?fblcp’tgsgled?osﬁl itidlﬁl@ta}‘?‘faérls Péhbval can

be reducedlised Maanpaftosf thel bladeg thd@oRikilityes] ph@RAL Fllling loss orAesididliafigr t0 a
first aspect cantb%er Rregent i nvention, the inking nethod according to the
present [tiventi'on includes a step of f||||ng ink froman ink pool disposed
on an upPéeansifaeSatingribe Brodlestlge portion of the plate into a plate while
di spl aci E@ gpe ink to another end edge portion of the plate using an ink
filling blade that slides fromone end edge portion to_the another end edge

portion of theARtoatiag © &t Bt orspecdndly ithey Papseelx énentipnr theolkie meshadhk, that

is fil ljchdoﬂilﬁ)g i ehPlppésent WMvehtic indhkdes &1l |ofbﬁﬁfﬂ1§ ifnkafroﬁlI bl @Sk fpoem t he
one en

t tot, t h . | t d
i o1 aci TPEHE TR CBPRH S8 5 er S SGEUBBILE W TORCUAE BITEE I a st ep
of ?Ih spl dsplaging tiee inkko mmthmndrddg@pmitloh@fmmblana ng;appﬁk filingeblade ttlhhlte »
anot her (0] I n
bei ng di gp acl%g’?? Hé)%‘l%d Qd(kn(g %Ftoﬁﬂhé%ﬁbgt?lﬁ%@%&é@%o}‘uo 6“8 Mé’%gsted)eg’fh
sl i des f regrAvitgeamexsehepordng Oéd@emgoﬂlat wrfilled mtw)eth@rp@t@miﬂedtgmlqommowah of t he

plate. [Bddétnat slides frda GRS Ghdr6nd Qd ;ﬁﬁ’ﬁ@ﬁ‘% ﬁﬁ%%%hepgnd Q@geoﬁc?rﬁgﬁ“of kvent i on,
when t he platet hat I

a reta ate and, t noves bel ow each b ade
noves i nP FIEE{aF’(S‘ﬁ tﬁ? K ﬁorF £ ﬁ’@"tﬂ%"t M edge PO th% platk apd @ssion of
i nvent: omsplaclhgdﬂ@ 11@( &t eh@ ok puol Mginad bxlﬂanlu%ipexf blHEldﬂgh@hﬁéiﬁela&ﬂ'l ke i nk
renova to contact, w t he intinme
when a pP%"g‘gPé’Fﬁ} pﬁ’z ﬁégﬁ %’EPBE' fgf p%ﬂténge&i}lf g%&gmg(glgﬁ):l ‘?Eﬂ tthﬂ?é‘e ﬁﬁ‘gfiger et ai ned
on a pl apertipalblyeniigk |r¢tnmjbladetlw blides frora tist @ptiofr ené spge portieh o separeat i ng
the ink Edéd Om alhe ink renoval blade fromthe plate at the point

intinme e pre ete i hed position of the another end edge portion of
the pl atEOqg |m"red| ately bel ow, and when the plate table noves in the.

opposite dir eCAb&ﬁ'dmg t6h88coal a%écf‘gf fAg prd¥en m&mﬁ%&ﬂm%& B @gnt act at
osi.t1on o t he anot her end

R P s e P s U5 chh RS LS kel oo A e
and a st spthofl a"cesqdﬁrg tovtleyprespaimiention itvdudesla step of bringing| thelénk fitling he
0 & e BP0 BRSPS RS G FEL BB
i mmedi at ting vbl@dncﬁ;\predetermmed position of one end edge portion of the plate retained on a
plate table is immediately below, a step of respectively separating the ink filling blade
and the ink removal blade from the plate at the point in time when the predetermined
position of the another end edge portion of the plate is immediately below, and when the
plaf_e table moves in the opposite direction, a step of bringing the ink return blade into
contact at the point of time when another predetermined position of the another end
edge portion of the plate retained on the plate table is immediately below, and a step of
respectively separating the ink returning blade from the plate at the point of time when
the another predetermined position of the another end edge portion of the plate retained
on the plate table is immediately below.



5 [0015] According to a third aspect of the present invention, the

i nking met hod according to the present invention slides each bl ade agai nst
the plate in a configuration in whichgach blade is disposed at an
inclination relative to the direction of sliding relative to the plate.

[ 0016] According to a fourth aspect of the present invention,. the

i nki ng nethod according to the present invention displaces each bl ade
reciprocally in a transverse direction when each bl ade slides on the plate.
[0017] [0015] According to a fifth aspect of the present invention, an

i nki ng appar at r e ngut: I t .l ' . ngl u ' filling
bl adegt hat sl i gcs: &%m%o%eﬂltéﬁdggﬁcg Og?)tfﬁ? i%ljﬁ&%llg?g{r’]egltﬁﬁ{é’r ?ﬂe_eng’ﬂ(zrﬁgfﬁgr i on of
t he pl at 8QRHNEtY fhe prasent ipventigneslides eechi bladn aasinshtheier inpspe gtigh an

upper si gde whiich Bhobledenddigsied RO fhi iablitiioh helaBb@ ke thaBirkdon SNAMRLg bl ade
t hat slideis.fromt e one end edge portion to the another end edge portion

of the pFEedRdsRASves an excess anount of ink that has been filled into
the pl at @0Wplthe ink filling blade, an ink return blade that slides from

t he anot her en pParti 0 e rtign of .t he plate and
returns the i_n%cg%}gﬁgtg) %h@%frl\easé%g (ge%glee Eorsef‘e“?giﬁv%%o hghep!?%l?}ég, ni“ﬁiéoc% nk pool
bei ng di 8¢slosdiag tp ghe eesgpioirtventiamndisplages pasht blade ofciprneallyl it e thapsearsh bl ade,

and an elR¥aidnRHdnQWEH bRde d5dedah e I51§§pecti vely mounted on the ink filling
bl ade, tEq%Ahgk renoval bl ade and the 1nk return blade. The respective ink

filling the ink renoval blade and the ink return blade are el evated
and | owered i ndepetihgntd ¥ fifth iaspkécricfute plesamtintghtioayani nBingChpratass from a

0001 el ARLRE AR 0% Rhth5uA% 8BRS PRRACHE] 1S bRl B P2
present edgegruriiomto znothenlend gdgeppation of theqdae dndflls ikt ing the gdea fromnarent i on
LA oo s SR oSO Y AU BB g o
the di spfeseesbhiadethat plides|from thegmeend igdge pertian i therpaothenerd edas potiass bel ow
each bl adﬂthe[ﬂﬁé%}ld removes aﬁf@(@és@ia&%ug? ﬁﬁirgtglﬁéﬂhrﬁed@ bréirggiﬁtfed 9&0 tél%};)lgﬁeé}ﬁm
e o R B oL g e O o e
di rect i otheofnestndledgr pértieaalf tht piiee nal attuve the ihkeopl & ehe dRO2MY edge

portion of the plate, the ink pool being dispiaced to the another end edge portion of the

plate by each blade, and an elevating/lowering actuator respectively mounted on the ink

filling blade, the ink removal blade and the ink return blade. The respeétive ink filling

“blade, the ink removal blade and the ink return blade are elevated and lowered

independently by individual elevating/lowering actuators from a position in contact with

the plate to a position separated from the plate by a desired interval.

[0018] _

According to a sixth aspect of the present invention, an inking apparatus
according to the present invention further includes a controller that synchronously
controls the elevating/lowering of each blade by each elevating/lowering actuator and
the displacement of the plate table that retains the plate and moves below each blade.

[0019] '

According to a seventh aspect of the present invention, an inking apparatus
according to the present invention configures the planar disposition of each blade to
incline relative to the direction of sliding of each blade relative to the plate.

[0020] '

According to an eighth aspect of the present invention, an inking apparatus

according to the present invention slides each blade on the plate while executing '



6 reciprocating notion in a transverse direction. [Effects of the

| nvention] [0021] .According to the present invention, the superior
effects as described hereafter are obtai ned. [0022] (1) The inking
nmet hod and the inking apparatus according to the present invention have the
foll owi ng configuration. I nki ng nmethod: Ink fromthe ink poo

di sposed on an upper side of one end edge portion of the plate is filled
into the plate while displacing the ink to the other end edge portion of
t he pl at &eqpropatinganetine in a|transieresl ditgstiomat sl i des from one end edge portion:
. to the othgectepckhetgRniGH|t i on of the plate.” Then an excess ampunt of the

i nk that éﬂ%&:lled into the plate is renoved by the ink renoval bl ade that
slides fi ne end edge portion to the other end edge portion of the plate
and di spl aced fAecérdingatbhbe prRehtaagtipa) the GapeHortdfReR! Rl®RscriRdtRieafigRNner,
i nking onto Hhe | ate is perforned. Furthernore, ink in the ink pool that
i's forneans% i pper side of the ot her end edge portion of the plate after
supply f&0022di nting is displaced to one end edge portion of the plate by

edge portion of X ?‘igp‘?ﬂ*‘?% ROt B 0, iR St e BRfe B bt Heselh One enc
oper at i offivention havethg MERnSigUERionhe appar at us i ncl udes an i nk f| I 1ing

b} af'ﬁ t h?t t sl i Ugksnd ﬁféfﬂo@ngﬂé‘ﬂ@nﬁﬂlﬁemﬁ oE)l aifa &thd?leaxphﬁﬁ‘err s@d&doﬁ&&eergprt ion

) e e a s,i.n ate fr i sposed, on an
upper sPS@g o?orgﬂ%othﬁ Plaig s %]Eerd?‘ln&&’ﬁﬁ’ ate yjhdle ISP “}gntE ?‘gﬁﬁﬁ’\}g OE‘FEEF@ that -
sl i des f edga porgomnfithe ghipge pathtthoinkt fillihgdlade fieat sk featg enpeid edg& pktidthe pl ate
and reno hat, ha eenfllled the pl ate by
the fnic ¢ FieSnerifieie T, 8 e Mark il BE6R: inolCor A Sk UEA Sge
por.ti on fidled h@o dhehplptedp geraensd yotheiiekrastovahblage ghag shides fren wnasnd kégd nk pool
to one eBQrtﬁﬂQS tH@Bih'ePBnd)Ed%hﬁorﬂbﬁbethet ﬂﬁtelaﬁ%a dlg;ﬂ!acela%riﬁe diRpLAgeded O the

ot her end e ortion | at.e, by ‘each i ndi vi dua

el evati nBPFB\%é%f%‘FgPI%t ugl @essm?@seﬁéekms@ngp %@H’E‘“eﬁ RAtofRed. | rﬁ@rﬁlﬁmmﬁg bl ade,

L lhedl nk irkmipvab ifd pcﬂﬂitm&k fot@ed Bl aﬁ éﬂl:s@é afithe o'tglliléi‘ dhﬂ%ﬂg@bbr\lﬁnldﬂléhé i LI ing
ade, t ink r n bl ade ed .an

| ower ed Bfaate qjée gpgoﬁyd?or@n&}gg .‘Sn‘ﬁ 135 P 9ge 513:4 %ngqq%ﬁ%%p%@ 165 n

cont act thuhn hlade thhtasliles from ﬂms:tlhermdsadgapattmd tb rommenfiedpd portiohywfahedesi red

i nterval e i nking apparatus accordin

late, and theyg lfeﬁ% h@@s@gué}ff?yg(%g% GEL g app g

to the pPesent |nve I on ena of a suitable anmount of
ink with respeb¥ing apqsaﬁuﬁtﬁhﬁgﬁppwttlérmcluql@tan lslkf tingdlasls thatpilides frofi0023]

one end edge portion to the other end edge portion of the plate and fills ink into the
plate from an ink pool disposed on an upper side of one end edge portion of a plate, an
ink removal blade that slides from one end edge portion to the other end edge portion of
the plate and removes an excess amount of ink that has been filled into the plate by the
ink filling blade, an ink return blade that slides from one end edge portion to the other

“end edge portion of the plate and returns the ink pool to one end edge po_rtioh of the
plate, the ink pool being displaced to the other end edge portion of the plate by each
blade, and individual elevating/lowering actuators respectively mounted on the ink
filling blade, the ink removal blade and the ink return blade. The respective ink filling
blade, the ink removal blade and the ink return blade are elevated and lowered by
individual elevating/lowering actuators from a position in contact with the plate to a
position separated from the plate by a desired interval.

Thus the inking method and the inking apparatus according to the present
invention enables effective inking of a suitable amount of ink with respect to a printiﬁg
pattern that is formed on a plate. -
[0023]



7 (2) The inking nmethod and the inking apparatus according to the
present invention do not depend on the interval of disposition between each
bl ade but rather enable the position at which the ink filling blade and the
i nk renoval bl ade separate fromthe plate to be placed in proximty to the
posi tion at which the ink return, blade conmes into contact wth the plate.
Furthernore the position at which the ink return bl ade separates fromthe
pl ate can be placed in proximty to the position at which ink filling bl ade
and the ink re(lzpwaie bkafgenwﬂﬁ)dphﬁcel@h linkif® Hpp&tatusi 4ddotdingy B ahee prebbuts, a

bl k di t f..th i i jth th
ot RS G & RES adtend buothe RiveRRl b 3B 5of bt A RS B bl "o
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do not require supply I nk casl o plate is
per f or ne@pmqsmmme@nmtéwﬂn kher plgter t Harthemase e P@Sl’é@h?ﬁ wb@hsthfy ik sitpmEbl e f or

i nking. bRdd Elép%rd@&nﬂ?&h thé@ plR& bArabe Eﬁ@éd’iiﬂ ﬁf&)xhﬁﬁ E@fHé VRksitidh dt Rgni¢itakpool s

not requ 0 4 ein and th i nkij appar at us
Rocor ai nblIPg i e gk SO My ] B6APGur ShTod

| nki ng I\/blahlodpaommﬂpc&eqblm en toaldr epdrtiat of ehairegion fpeoyitiet mmnmenpmﬁmgbel ow
each bl i i i

r emoval aﬁ%‘ag‘gyogffghﬁlg gg%ﬂh‘r gcf&l Ogﬂhe S’Eﬁe F%{(bé (E:éodni: %gta%%?et%ﬂedthte gﬁ e at the
poi nt i ntheiptate odndre radgaeddet er mi ned position of one end edge portion of the

pl at e I’eE()'@Q d on the plate table is imediately bel ow. Together with this

process, the b) aﬁie are sep ed fromthe plate at the point in time when
a .predet er ni ndd) pidsi inkyg 6? areﬁ s 1RkHBE cpparapsracearing tq e prosew s
i mredi at givinthel awv. noM@@ult&@umlgt@f irﬁbb&hrm&@&ohnthhthﬁﬂ@xﬁg)@ﬁl the plhfeefstl on,

the ink return bI i S broug t o cont ctvmtht the point in
ti me wheR rg ﬂer afé%r}ﬁ?‘ Eam Sl"?lf(?ﬂo P fonge 2)’ gaﬁﬁggd é"blf)lflgl on of

t he pl at b thstraamerd ageguléreopetaioe fmabhmvalsof itherindti bkisynobmlqoised. The i nk
returnin dEde is separated fromthe plate at the point in time when the
anot her g)re term ned position of the other end edge portion of the plate

retai ned on tHé) pihgt Bkingomethos prentlay dtldng appatgiys according (g ithe grese®ar at us:
a_cont r o]vektidnshalé M4 fBREwiHdo é@g{]@ﬁ)nousl y controls the el evating/|owering

BN o e N
I n this badnetfioves rikiong mmmohhehepinat flimgdblade apértht umln raﬁovﬂtbmdu ag the ink
ng: p?gc;ertggecgwealt Pt ngﬁ{' l?{ﬁ’l gl eQ‘Pélbl e tl?'lngt?n?tgﬁlééae Clnl?‘%lve’]thus snoot h
conti nuop@dgpmned]gosg‘mn Qiéorpanﬂ@dgegomog of d@date retained on the plate table is '
immediately below. Together with this process, the blades are separated from the plate
at the point in time when a predetermined position of the other end edge portion of the-
plate is immediately below. When the plate table moves in the opposite direction, the
ink return blade is brought into contact with the plate at the point in time when another |
predetermined position of the other end edge portion of the plate retained on the plate
table is immediately below. The ink returning blade is separated from the plate at the
point in time when the another predetermined position of the other end edge portion of
- the plate retained on the plate table is immediately below.
Inking apparatus: a controller is provided that synchronously controls the
elevating/lowering of each blade by each elevating/lowering actuator and the
. displacement of the plate table that retains the plate and moves below each blade.
In this manner, inking onto the plate and an operation of returning the ink pool
on the plate to an original position can be performed by the reciprocating motion of the
plate table that retains the plate. Thus smooth continuous printing can be performed.



" (5) 'The inking method and the inking apparatus according to the present
invention enables sliding with the plate in a configuration in which each

- blade i's disposed at an inclination regative to the direction of sliding
“relative to the plate. A printing pattern such as an el ectrode pattern
often arrays lines along two nutually orthogonal directions. However the

i nki ng nethod and the inking apparatus according to the present invention
enabl e each blade to be oriented at an inclination with respect to t he

| i nes of [0 type of printing pattern As a result, the possibility of the

d t t he | ded op the inting
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the pri ntlnYﬁtjltlpatftnéth slidingewph ahe niattetm eaohfipiraiien ¢awhieh eecubde i§0027]
(6) The i 23] WM%Ilﬁ%ﬂt Reative kb ke ﬁﬂﬁfﬂcﬁlt &Fsl%fe%tﬂg t%qgé FBFat regent

i nvention | ace each bl ade reC|proca nsverse i on when
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accor di ng okt (g}eeagfx %?a%@tm(')tﬂl\fﬁlgttftlé)ﬂne 81];0v1ded (Ji t@e ?)nhﬁn%gg TRl C a%lsﬁl de view

showi ng the overall stiructure ar atls n t he
i nki ng apficat- 7 @ddherahy the mosebiity of damagerto CBHHEH&PMQﬁtheCPIW&Nt@ hovm ng
_the cont reath 1@1@&6¢@1Lgeaﬁeumdof a controller provided in the inking apparatus
shown i n#@?ﬁ; ‘FIG 4A is a schenmatic side view showi ng the order
of inple tion of the inki ng nmet hod according to the present invention

usi ng the inki (@ Eb@an]ﬂhgsmsthodvrandnthEl inking @ppixzﬁﬁ@‘dﬁco@dlﬁg&bethbnpl‘é@nﬁh the

i 11 Sl i LS SRS 1 B PR R B Bl o
i mpl emsntsh@qscml the plate ang khqn‘tj)}’rtedmdh@pwrhiimyg)fmrttahweqmteseach bladetenAs on :

usi ng th@rbdﬁh‘t‘ﬂﬂtﬁ‘ﬂ@ﬁ’ﬂtﬁ%@blﬁﬁ&% ERhihged &Hb@r&gcn?% a state in which the
ink removal bfade is placed in contact a predeterni ned position on the

pl at e. FIG 5Ais a schematic side view showi ng the order continuing
on fromFI G 4B of i npl eneBRAEF WESTRIPTEONTGF TOEBRAGMNGSOr ding to the

pr esent i[&)ﬁ%Tt ion using the

FIG. 1 is a sectional side view showing a first embodiment of an inking
‘apparatus according to the present invention using the inking method according to the
present invention.

FIG. 2 is a schematic side view showing the overall structure of an offset
printing apparatus applying the inking apparatus shown in FIG. 1.

' FIG. 3 is a schematic view showing the control configuration of a controller
provided in the inking apparatus shown in FIG. 1.

FIG. 4A is a schematic side view showing the order of implementation of the
inking method according to the present invention using the inking apparatus shown in
FIG. 1, and shows a state in which the ink filling blade is placed in contact with a
predetermined position on the plate.

FIG. 4B is a schematic side view showing the order of implementation of the
inking method according to the present invention using the inking apparatus shown in
FIG. 1, and shows a state in which the ink removal blade is placed in contact with a
predetermined position on the plate.

FIG. 5A is a schematic side view showing the order continuing on from FIG. 4B
of 1mp1ementat10n of the inking method according to the present invention using the



9 inking apparatus shown in FIG 1, and shows a state in which the ink
filling blade is separated froma predeterm ned position on the plate. _
FIG5B is a schematic side view show gg the order continuing on fromFIG 4B
of inplenentation of the inking nethod according to the present invention
usi ng the inking apparatus shown in FIG 1, and shows a state in which the
I nk renpoval bl ade is separated froma predeterm ned position on the plate.
FIG6 is a schematic side view showi ng the order continuing on fromFI G 5B

of i npl emkivignépparated showé InNKIGNg, aBd Rhew e aeitelimehich theénlp fitisenbladesent i on
using the i n%i@g apparcgius .S%O\Nn. in Flt% 1, tand shows a state in which the
i nk ret P RHH OIinsaPBF AP RSHCA YR P]ﬁ €A predeterm ned position on the
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principal conp S of, anot her e

t nbodi nent _of {he present i.nvepf{iqn.
P e Phove t PERE B aaehanls s, Tr 8 g ik the rds SABIEEs o oI Eich S8t hod
usi ng a bf adplementagbmbf tre inkirg methiod pcadrding to the présefd inkBntsdmowsing tlechemat i ¢
confi gur at.i Lnki odq..} ] h | ICr eases
The ooyt ol WSl FRE 0008 BndwE QWA B FXAR LG BRal 007D
CARRY! NGplaesd mientass/FNT B Orede@oRgled position opthespittedi ment i npl ementi ng t he
present i nvent FRE 7 hlsclenaHe Sidei H8d sH&Kﬁn@@hé&ﬁ@i@dﬁ@iﬁuin@ on¥eorh FRGrest [ 0030]

implementation of the inking method according to the present invention using the
inking apparatus shown in FIG 1, and shows a state in which the ink return blade is
separated from a predetermined position on the plate.

FIG. 8 is a schematic plan view showing the principal components of another
embodiment of the present invention. '

FIG. 9 shows the schematic configuration of an example of an inking method
using a blade in relation to a roll plate.

FIG. 10 shows a schematic configuration of an inking method in a conventional

example that increases the accuracy of the inking in relation to a flat plate.

BEST MODES FOR CARRYING OUT THE INVENTION
[0029] |
' An embodiment implementing the present invention will be described making
reference to the figures.
[0030]

FIG. 1 to FIG. 7 show an embodiment of the inking method and apparatus

according to the present invention, and for example, show an example that is applied to
- an offset printing apparatus having the configuration as shown in FIG. 2.
[0031]

The offset printing apparatus shown in FIG. 2 will be described. The offset
printing apparatus shown in FIG. 2 includes a pedestal 8, a guide rail 9 provided on the
pedestal 8, a plate table 11 retaining the plate 10 to enable independent reciprocating
motion (movement) along the guide rail 9, a substrate table 13 retaining a substrate 12
that is the printing object, and a transfer mechanism 14 includes a blanket roll 15 that
can be elevated and lowered by an elevating/lowering actuator 16. The offset printing



FIG1 to FIG 7 show an enbodi nent of the inking nethod and appar at us
according to the present invention, and for exanple, show an exanpl e that
is applied to an offset printing appajgtus having the configuration as
shown in FIG 2. [0031] The offset printing apparatus shown in FIG 2
wi |l be described. The offset printing apparatus shown in FIG 2 includes a
pedestal 8, a guide rail 9 provided on the pedestal 8, a plate table 11
retaining the plate 10 to enabl e i ndependent reciprocating notion
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bl anket (9 15 in contact fromabove with the substrate 12 that is
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el evatin i,n ect ely nunt ed on eac
bl ade 17% gumg %‘%ﬁﬁ trﬁﬁé/tp%}b\%‘?i%%sa{g ?eil'fagl % 22,23 are driven to

separ at e[Q03B])vver t he correspondi ng bl ades 17, 18, 19 fromthe retreat
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atableg&ﬁg@;on controhg ﬂétotﬁe pl?b@ﬁé&?& 9 blade control
unit 24b ¢ RppHoRLat whish ! VB‘F Pof fief ‘@%ﬂescﬁoto t he
respecti vmtaitwmtthagYateoWeuhangraamaehbmt}&:paétcta'&ﬂe123 for each bl ade 17, 18,
19 based (Rj; ]3\ detection signal for the position in relation to the

| ongi tudrn I4 direction of the guide rail 9 of the plate table 11 inputted
from a-positi ohurthermorei asishows iRl i the inkieg ppraratus Abickided a tablshpesition | i near
scal e Orc&ﬁf‘olluhﬁ94§ iRt a @Jgfé\é‘@)tab@é g&!ﬂlﬁ&f’c&l@roﬁb %ﬂ@@tlath 18R §pRL rOl T er
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the respective elevating/lowering actuators 21, 22, 23 for each blade 17, 18, 19 based on

a detection signal for the position in relation to the longitudinal direction of the guide
rail 9 of the plate table 11 inputted from a position detection mechanism of the plate
table 11 such as a linear scale or the like (not shown) provided on the pedestal §, and a
controller (control apparatus) 24 that is adapted to enable synchronous control of the
table position control unit 24a and the blade control unit 24b.

[0035]



' [0035] 11 More specifically, the ink return blade 17 is inclined so
that the lower end side is positioned nore towards one | ongitudinal end of
the guide rail 9 than the upper end. [;§Q036] _ The ink filling bl ade 18
and the ink renmoval blade 19 are inclined so that the | ower end side rather
than the upper end side is positioned nore towards the |ongitudinal other
end portion of the guide rail 9. Furthernore the ink filling blade 18 is
set so that the angle of inclination fromthe horizontal plate is snaller
than the ink rMoeapedifieadly, the.ink retinfni tladealhBrinclied Bo We Bhd kvet BAd sigas a
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" [0039] Prior" to inplementing inking using the inking apparatus
according to the present invention, the plate table 11 retaining the plate
10 that is the object of inking is diﬁ?osed i n advance at an inking start
position (not shown) that is set nore tTowards one |ongitudinal end of the
guide rail 9 (refer to FIG 1) than the set position of each blade 17, 18,
19. Furthernore as shown in FIG 4A, a predeterm ned anmount of ink is
supplied by the ink supply nechani sm (not shown) between position A and
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Thereafter, as shown in FIG. 4A, when the position A of the plate 10 that is
detected based on positional information for the plate table 11 that is displaced in the



' [0044] 14 Thereafter, as shown in FIG 5A, when the position C of
the plate 10 that is displaced in the inking displacenent direction
together with the plate table 11 reachgs a position corresponding to the

| ower end of the ink filling blade 18, the controller 24 gives a command to
the el evating/lowering actuator 22 (refer to FIG 1) of the ink filling
bl ade 18 to thereby raise the ink filling blade 18 to a retreat position.

Next, as shown in FIG 5B, when the position C of the plate 10 reaches a
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[0043] | |
Next, the controller 24 implements control to continuously perform filling of
ink onto the plate 10 using the ink filling blade 18 and removal of an excess amount of
ink by the ink removal blade 19 in the interval during which the position C of the plate
10 that is detected based on the positional information for the plate table 11 that
displaces in the inking displacement direction reaches a position that corresponds with
the lower end portion of the ink filling blade 18.
[0044]



Next, as shown in FIG 7, when the position B of the plate 10 that is

det ected based on positional information for the plate table 11 displaced
in the inking plate return displacenepj direction reaches a position
corresponding to the lower end of the ink return blade 17, the controller
24 gives a command to the el evating/lowering actuator 21 (refer to FIG 1)
of the ink return blade 17 to thereby raise the ink return blade 17 with
the elevating/lowering actuator 21 to a retreat position. In this manner,
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plate table 11 that retains the inked plate 10 to the transfer mechanism 14 (refer to FIG.
2) and supplies the inked plate 10 for offset printing.
[0046]

After supplying the inked plate 10 for offset printing on the transfer mechanism

14, the controller 24 moves the plate table 11 in the plate return displacement direction
as shown in FIG. 6. At this time, when the position D of the plate 10 that is detected
based on positional information for the plate table 11 that displaces in the plate return
displacement direction reaches a position corresponding to the lower end of the ink
return blade 17, the controller 24 gives a command to the elevating/lowering actuator 21
(refer to FIG. 1) of the ink return blade 17 to thereby lower the ink return blade 17 by
driving of the elevating/lowering actuator 21 to a position making contact with the plate
on the plate table 11. In this manner, the ink return blade 17 that is in contact with the
plate 10 undergoes relative sliding along the surface of the plate 10 that displaces in the
inking displacement direction together with the plate table 11. In this manner, ink in



[ 0052] The ink filling blade 18, the ink renoval blade 19 and the
ink return blade 17 can be raised and | owered by separate
el evating/l owering actuators 22, 23, gfd 21. As aresult, after the ink
filling blade 18 and the ink renoval ade 19 are brought into contact with
the position A of the plate 10, the bl ades becone separated at the position
C. After the ink return blade 17 is brought into contact at the position D
of the plate 10, it then becones separated at the position B. The contact
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In this manner, thereafter, inking can be performed on the plate 10 on a
subsequent occasion and the inked plate 10 can be supplied for offset printing by
implementing the operations shown in FIG. 4A, FIG. 4B, FIG. 5A and FIG. 5B. The
plate 10 after supply for offset printing passes through the inking apparatus I according
to the present invention in the sequence shown in FIG. 6 and FIG. 7, and the position of
the ink pool 25 on the plate 10 is returned to an initial position.

[0049] _

As described above, an inking method and appafatus according to the present
invention enable efficient filling of the indented portion of the plate 10 by the ink filling
blade 18 and efficient removal of the excess portion of ink by the ink removal blade 19
with respect to the effective range formed by the printing pattern on the plate 10. In
this manner, the inking of a suitable amount of ink can be efficiently implemented in
relation to the plate 10.

[0050]

Moreover, the reciprocating motion of the plate table 11 that retains the plate
10 enables inking of the plate 10 and the operation of returning the ink pool on the plate
10 to an initial position. As a result, there is no need to supply ink each occasion that
inking of the plate 10 is performed. Furthermore, ink from the ink pool is



" The 'possibility of partial wear occurring on each bl ade 17, 18, 19 can be
reduced by the reciprocating notion of each blade 17, 18, 19 in a

longi tudinal direction. As a result, t{e tinme until the blades are
exchanged can be increased since wear 1n a |longitudinal direction can be
made uni form [0057] The present invention is not limted to the
enbodi nents descri bed above. The transverse di nensions or verti cal

di rensi ons of each blade 17, 18, 19 are nerely shown for the purposes of

i | [ ustr atc¢amtinuausty deailable foeidking. tIE&hB?ﬁ&tﬁier,? ﬁgﬂllai' Qﬂﬁovg[ f@Qégﬂion of %he f\s

| ong as e . 18, 19 can be elevated or |owere roma retrea
pos?tion @gQggkggﬁ%%%Huéﬁ contact with the plate 10 that is retained on the
pl ate tabl0851h in accordance with commands fromthe controller 24, an

i i ' : e it Ra/ in
SRR Sy h e Tt Uy =
i ncl i nat i BRCHHIEM Eakh tensdengituding end of the gridgmaibrinking ondhe plats 1 canar d t he
di r ect i orpesforsied pbypcieefitippbeating Pbabe sRbEBrlds | adainh €owarRO dihERRinsRROWN i N
FIG 8 may . qlsuit .IxAggg%Lﬂed t 3 ?ngl? qgh r tggn the angle that is
|Ilustrate§?afﬁﬁhgf k?nFﬁﬁbﬁg? RIRYRg €39 58T PHM¢S used, appl i cation
S ppssidp@5ib any configuration of offset printing apparapus.Furthe[Egr?h
SPEL oo o Lo BRI D e SBApERAROR B 9 L0 FORETS L1
modi i cata8hs rAagd s lenserd by sepriaterleving/leweringrasuntors 22dhand 2 r ot he
spirit andresglopeftedfthé gk BIIGREERRdd M8 QRHI RO ink FMbiaE biaak 18PRE izaRink iidey]
contact with the position A of the plate 10, the blades become separated at the position
C.. After the ink return blade 17 is brought into contact at the position D of the plate
10, it then becomes separated at the position B. The contact position and the
separation pbsition of each blade 17, 18, 19 with the plate 10 can be freely set without
dependence on the disposition interval between each blade 17, 18, 19. Thus the space
for the blank portion 10b, 10c that is provided on an outer portion of the effective range
10a on the plate 10 in order to form the ink pool on the plate 10 can be reduced. In
this manner, the size of the plate 10 can be reduced.
[0053]
Another embodiment of the present invention is shown in FIG. 8. The
embodiment shown in FIG. 8 is configured so that the planar disposition of the ink
return blade 17, the ink filling blade 18 and the ink removal blade 19 is inclined by a
predetermined angle 6 from an orthogonal direction with respect to the displacement
- direction (reciprocating motion) of the plate table 11 that retains the plate 10.
[0054] _
In the present embodiment, each blade 17, 18, 19 can be subjected by a drive
apparatus (not shown) to reciprocating motion (oscillation) in a longitudinal direction
that is not synchronous to the motion of the plate 10 that moves together with the plate
table 11. .
This configuration is the same as that shown in FIG. 1 to FIG. 7, and similar
components are denoted by the same reference numerals. ‘
[0055]
The printing pattern for an electrode pattern often includes lines arrayed along
two orthogonal directions. According to the present embodiment, each blade 17, 18,
19 can be inclined with respect to the lines of the printing pattern. As a result, the



[ 0062] - According to the inking apparatus and nmethod according to the
present invention, there is no requirenent to supply ink on each occasion
that inking is inplenented. Furthernbiﬁ there is no requirenent for a
regul ar renoval operation for the ink pool. It is possible to downsize the
size of the plate. In addition, the risk of wear to only a portion of the
bl ade can be reduced, and in that manner, it is possible to reduce the
possibility of partial filling |oss or renoval residue. Furthernore,
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ACTUATORta23ich BIAAE 11 8, DNBRA Mea GOWRT fithting pattern of the plate can be reduced.

[0056] | .

The possibility of partial wear occurring on each blade 17, 18, 19 can be
reduced by the reciprocating motion of each blade 17, 18, 19in a ldngitudinal direction.
As a result, the time until the blades are exchanged can be increased since wear in a
longitudinal direction can be made uniform.

[0057]

The present invention is not limited to the embodiments described above. The

transverse dimensions or vertical dimensions of each blade 17, 18, 19 are merely shown
- for the purposes of illustration, and do not reflect the actual dimensions.
[0058] '

As long as each blade 17, 18, 19 can be elevated or lowered from a retreat
position to a position in contact with the plate 10 that is retained on the plate table 11 in
accordance with commands from the controller 24, an actuator having any configuration
may be used as the elevating/lowering -actuators 21, 22, 23 for each blade 17, 18, 19.
[0059] |

The angle of inclination 6 of each blade 17, 18, 19 from an orthogonal angle
toward the direction of displacement of the plate table 11 in the embodiment shown in
FIG. 8 may be suitably modified to an angle other than the angle that is illustrated.
[0060]

As long as a flat plate 10 is used, application is possible to any configuration of
offset printing apparatus.  Furthermore, application is also possible to any
configuration of printing apparatus in addition to an offset printing apparatus.

[0061]

Of course, various modifications may be added within a scope that does not
depart from the spirit and scobe of the present invention.
[Industrial Applicability]

[0062]

According to the inking apparatus and method according to the present
invention, there is no requirement to supply ink on each occasion that inking is
implemented. Furthermore there is no requirement for a regular removal operation for
the ink pool. It is possible to downsize the size of the plate. In addition, the risk of
wear to only a portion of the blade can be reduced, and in that manner, it is possible to
reduce the possibility of partial filling loss or removal residue. Furthermore, efficient



24CONTROLLER 251 NK POOL 19 CLAIMS 1. An inking nethod conprising the
steps of: filling ink froman ink pool disposed on an upper side of
one end edge portion of a plate into i@e plate while displacing the ink to
anot her end edge portion of the plate using an ink filling bl ade that
slides fromthe one end edge portion to the another end edge portion of the
pl at e; removi ng an excess portion of the ink, that is filled into
the plate with an ink renoval blade that slides fromthe one end.- edge

portion thﬁﬁ@maﬁqkhﬁﬁn&ﬂQ1QQQQﬂQ@rtiOn of the plate, and displacing the

ink tot anot her. en dge rti of the plate; and di spl aci ng the
ink in thESTHRY gvﬁ?gfﬁ%%mSEﬁgﬁ“agper side of the another end edge portion

of the pl@xb8]after supply for printing, the ink being displaced to the one
end edgejgortipnapy an ink return blade that slides fromthe another end
edge portion to the one end edge portion of the plate. 2. The inking

met hod aé€or di RKRETGRINBLADREherei n the nmethod further conprises the steps

of : 18 WhelNk peLohNat g1t e, that retains the plate and that noves
bel ow each bl in.one direction: bringing the ink filling
bl ade anggtheaﬂﬁﬁRggﬁﬁééhﬂ%¥%§§ respectively into contact with the plate at
the poi n2lin tEDEVARRNGA.(WERING ACTEATRSI ti on of one end edge portion of
the platg,ret apneg\ PG TR WERIVEPAETUR ORI atel y bel ow
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separating the ink filling blade and the ink renoval blade respectively
fromthe plate at the point in tinm when the predeterm ned position of the
anot her end edge portion of the plateds i mediately bel ow, and when the

pl ate table noves in the opposite direction: - bringing the ink return
bl ade into contact at the point of tine when another predeterm ned position
of the another end edge portion of the plate retained on the plate table is
i medi ately bel ow, and respectively separating the ink returning
bl ade fromthe plate at the point @LAiM® when the another predeterm ned
position of the another end edge portion of the plate retained on the plate
table is imedi ately below. 3. The inking nethod according to claim1 or
cl ai m 2 wher ei Anéaddhg hiethohd compdeing algasteysstoft he plate in a configuration in

whi ch each bl ' ksposed, at o i i | .k ection of .
sliding rel at %@nggmgﬁé%p%aﬁgioogglsb%gafﬁgéﬁ ‘ﬁﬁ’?‘?\ghﬁé{ ﬁrgedéngc%:%(rg@?hﬁo o claim
1 or cl apha plaigiatstha piade While diselagingghaiinkstorasether endagdey prfica afitbgplate se
di rect i opsinhan ifefiling! Kise Ghi deRs Font BR MleAdR edge pofkith dontké AotHBL &
according,to cLalq%ﬁ 3E§%EIH each bl ade undergoes reciprocal notion in a
t r ansver S$EedOFERN ¢idhe each bl ade slides on the plate. 6. An inking
appar at us conpiehsivirg an excess p@tion oK tHe inki tigt ¥ fillel infathegllatdestt aoimkone end
edge portion ngt her, end edge partign of th |ate,and fi]Jls ink into
EheC ol o terfial Mgl il Shbi £ oaB 3 5B Roribh s BehndPthd e okl Cice
portion of the platpland displacing the ik th the anethsy and bdgedwrtidreef th¢ pldtes afid om t he one
~end edge porti &Qplﬁ&n% % ARARREE ifkNsbo? $8Enda0sH b Dptr stddCofith@bfothBided@MOVES
an excess_anount” of Tnk that has been_ fjlled.i nt}())_ the plate by the | nk
filling edagqortion of the plate after supply for printing, the ink being displaced to the one end

edge portion by an ink return blade that slides from the another end edge portion to the

one end edge portion of the plate.

2. The inking method according to claim 1, wherein the method further comprises
the steps of:

when the plate table, that retains the plate and that moves below each blade,
moves in one direction:

bringing the ink filling blade and the ink removal blade respectively into
contact with the plate at the point in time when a predetermined position of one end
edge portion of the plate retained on a plate table is immediately below;

separating the ink filling blade and the ink removal blade respectively from the
plate at the point in time when the predetermined position of the another end edge
portion of the plate is immediately below; and

when the plate table moves in the opposite direction:

bringing the ink return blade into contact at the point of time when another
predetermined position of the another end edge portion of the plate retained on the plate
table is immediately below; and

respectively separating the ink returning blade from the plate at the point of
time when the another predetermined position of the another end edge portion of the

. plate retained on the plate table is immediately below.

3. The inking method according to claim 1 or claim 2 wherein each blade slides
against the plate in a configuration in which each blade is disposed at an inclination
relative to the direction of sliding relative to the plate.



an ink return blade that slides fromthe another end edge portion to the .
one end edge portion of the plate and returns the ink pool to the one end
edge portion of the plate, the ink po%g bei ng di splaced to the another end
edge portion of the plate by each bl ade; and an el evating/ | owering
actuator respectively nounted on the ink filling blade, the ink renoval _
bl ade and the ink return bl ade; wherein: the ink filling blade, the
ink renoval blade and' the ink return blade are respectively, elevated and
| ower ed i ndependently by individual elevating/lowering actuators froma

position,in contfact,.wth th | at.e to a,position separated fromthe plate
by a desfred i ﬁb% Apkipg m%t?“’%?@“?fﬂmgngo z&b%?r ?it'cﬂfs ng% &? G oeaSF]al?lﬁ‘feB .
further doplarcésiecigragaldpin a whnseerse Hatctoypnelienarcublagte slides oaltlse plae.

el evating/l owering of each bl ade by each el evating/l owering actuator and

the di splacenent of the plate table that retains the plate and noves bel ow
each bl afdle. 8ThaHekingkmgdod paraprking taceaimiingvherein| eich blade undergaesy

wher ei n tdegprvdA Rdstiodiis ROGhived ddbcRACWhéd @R blddeslid@Son 18 plateye to the
direction of sliding of each blade relative to the plate. 9. The inking

apparatus according to claim6 or claim7 wherein each bl ade slides on the
pl ate whbl e | nAhenleng apyrrateceqmprisiiig:ng notion in a transverse direction.

21 10. The | nki 10; PRI A ARAYIHL SohOofd @lidle WIRISH B 4Rl BIAGF,S! T des
on the plate whil'e npfenenting reciprocating ron in a transverse
di r ect i oportion of the plate and fills ink into the plate from an ink pool displaced on an upper
side of the one end edge portion of the plate; :
an ink removal blade that slides from the one end edge portion to the another
end edge portion of the plate and removes an excess amount of ink that has been filled
into the plate by the ink filling blade; -
an ink return blade that slides from the another end edge portion to the one end
edge portion of the plate and returns the ink pool to the one end edge portion of the
plate, the ink pool being displaced to the another end edge portion of the plate by each
blade; and '
an elevating/lowering actuator respectively mounted on the ink filling blade,
the ink removal blade and the ink return blade; wherein:
the ink filling bladé, the ink removal blade and the ink return blade are
respectively. elevated and lowered independently by individual elevating/lowering
actuators from a position in contact with the plate to a position separated from the plate
by a desired interval. | |

7. The inking apparatus according to claim 6 further cdmprising a controller that
synchronously controls the elevating/lowering of each blade by each elevating/lowering
actuator and the displacement of the plate table that retains the plate and moves below
each blade.

8. The inking apparatus according to claim 6 or claim 7 wherein the planar
disposition of each blade inclines relative to the direction of sliding of each blade

relative to the plate.

9. The inking apparatus according to claim 6 or claim 7 wherein each blade slides

on the plate while implementing reciprocating motion in a transverse direction.
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10.  The inking apparatus according to claim 8 wherein each blade slides on the
plate while implementing reciprocating motion in a transverse direction.



