11111111111111111111111111111111 DESCR! PTI ON *G00002* PRI NTI NG
USI NG 'ENDLESS BELT- SHAPED PRI NTI NG PLATE, PRI NTI NG METHOD TH%WMM“W
METHOD FOR 5ATTACHI NG BELT- SHAPED PRI NTI NG PLATE TECHNI CAL FI he
present invention relates to a printing technol ogy 10 using an entPers

bel t-shaped printing plate, particularly a printing apparat us\mmummummmw
endl ess belt-shaped printing pl abgsegrirpmiog an endl ess bel t

relief (or letterpress) printing plate for printing on a conti nuoSooo2*
business form a printing nethod using the apparatus, and-a—ethodof —
attachi ng 15t he belt-shaped printing plate. BACKGROUND ART [0002] The
present i N\PRINTINIEBVBEMIEOE haSINGPEND LEG S SHID! SHAFED PRINTING

PLATE, PRINTING METHOD THEREOF, AND METHOD FOR

5 ATTACHING BELT-SHAPED PRINTING PLATE

TECHNICAL FIELD
[0001]

The present invention relates to a printing technology
10 using an endless belt-shaped printing plate, particularly a
printing apparatus using an endless belt-shaped printing plate
including an endless belt-like ‘resinous relief (or letterpress)
printing plate for printing on a continuoﬁs business form, a
printing method using the apparatus, and a method -of attaching

15 the belt-shaped printing plate.

BACKGROUND ART
[0002]
The present inventor developed basi~c printing technologies
20 wherein an endless belt-shaped printing plate for continuously
effecting printing on a continuous form (or business form),and
the printing technologies were proposed in US 4,535,694A, _US
4,758,021A, JP 59157B,JP 2000-255179, etc.
[0003] |
25 These printing fechnologies are each designed to use a
flexible endless belt-shaped resinous relief printing plate to effect

printing on a continuous business form (continuous paper form)



20 wherein an endl ess belt-shaped printing plate for continuously effecting
printing on a continuous form (or business forn),and the printing

t echnol ogi es were proposed in US 4,535, 694A, US 4,758, 021A, JP 59157B, JP
2000- 255179, etc. [0003] 25These printing technol ogi es are each designed to
use a flexible endless belt-shaped resinous relief printing plate to effect
printing on a continuous business form (continuous paper form fed out
from a fkeHoud| from @obegd roll. The technol ogy of printing on a continuous
busi ness form usi ng an endl ess belt-shaped printing plate is applied to.
printing 99 P4lorns, such as payment paper for pension and insurance, or
tax, cal endar, contract, operation manual, specification, publication

bookl et, a seectn¢rigchaialiogy oheRFintingosp atrewdtisyuions heswmssydarm it is
also wdely used for 10 printjing for producing sheet articles requiring

hi gh quaftfife &t cRiddRsseehtr shabPsdcRTH tiBEr Pigle 15 ARRldcdttoapaintinget s,
gift certifjcates, vouchers, shopping tickets, noney coupons, stock

cert Pf i cAR QT Hd SYSHe RSuPLY REFH RABBAtToTUBEE SEBRNABAoVR BBBARACL IRE f or m of

a feed roll, 15 ) . .
tax, calendar, contract, operation manual, specification,

publication booklet, a seedling raising sheet.
[0005]
Moreover, in recent years, it is also widely used for
10 printing for producing sheet articles requiring high quality and
high security, such as service tick'ets, travel ‘tickets, gift
certificates, vouchers, shopping tickets, money coupons, stock
certificates, and debenture, from a continuous form provided in

the form of a feed roll,

15
PRIOR ART DOCUMENTS
PATENT DOCUMENTS
[0006]
[Patent document 1] JP2000-255179A
20 [Patent document 2] JP4-59157B

[Patent document 3] US 4,535,694A

[Patent document 4] US 4,758,021A

SUMMARY OF INVENTION
25 PROBLEMS TO BE SOLVED BY THE INVENTION

[0007]

Conventional printing apparatus using an endless belt-



PRI OR ART DOCUMENTS PATENT DOCUMENTS [0006] [Patent docunent 1]
JP2000- 255179A 20[ Pat ent docunment 2] JP4-59157B [Patent docunent 3] US
4,535, 694A [ Patent document 4] US 4, 758, 021A SUMVARY OF | NVENTI ON 25
PROBLEMS TO BE SOLVED BY THE | NVENTI ON [ 0007] Conventional printing
apparatus using an endl ess belt- shaped printing plate have included a
plate cylinder which is hollow because of a Iight weight. However, a hollow
pl ate cyshaped psimdogmaitedhsiveh ipcbbfieds a2 quletet hntinfdeyr ivelatdlonisof a
true circular cylinder is difficult, rotation balance thereof cannot 5 be
. achi evedhedem ybeemdsehe@iplaat Hebyl imeiehtcan Hauwsver; r egubellomovelatet | such
as boundi ng or shaking due to pnintin%dpressure at the time of printing,
| eadi ng ©BIPALHP RCINEPATHESS Wath desg leimes. sSebhthatifpbsigatdpnndlénent of
the plate cylinder leads to printing pressure unevenness which, in
conbi nattirygs @incatlar cylinder is difficult, rotation balance thereof cannot
5 be achieved easily, and the plate cylinder can cause irregular
movement; such as bounding or shaking due to printing pressure
at the time of printing, leading to printing unevenness oOr
deviation. Such an irregular movement of the plate cylinder
leads to printing pressure unevenness which, in combination with
10 slippage between inking rollers, makes it difficult to provide
clear, accurate and beautiful prints.
[0008]
In recent years, with progress of the printing technology
which allows printing on a continuous form by using an endless
15 belt-shaped printing plate, there have been increasing demands
for improvement in printing accuracy and fineness, ensured
security, up-graded printing, and development of printing
technology providing printed products which do not allow forgery
or cannot be reproduced by copying machines.
20 [0009]
Moreover, also with respect to the relief printing
technology using an endless belt-shaped printing plate, there has
been a demand for realizing fine microscopic characters or
photographic printing of more than 175 lines, e.g., 300 lines.
25 [0010]

The present invention has been achieved in consideration of the

situation mentioned above, and aims at providing a printing



10 slippage between inking rollers, makes it difficult to provide clear,.
accurate and beautiful prints. [0008] In recent years, with
progress of the printing technol ogy which allows printing on a continuous
form by using an endl ess 15 belt-shaped printing plate, there have been

i ncreasi ng demands for inprovenent in printing accuracy and fi neness,
ensured security, up-graded printing, and devel opnent of printin

t echnol RPPpFati el HGipEi mredepdbriifct Belihtbrpgd rutingingweiatgerypdor cannot
be reproduced by copying machi nes. 20[ 0009] ~ Moreover, also with
respect RUNthegr anediodrithet ngllaskhabtagyansi meantiénll psknBagt -sithped
~printing plate, there has been a demand for realizing fine mcroscopic
char act etwffgriegonegrapay capeli AP REUANEDHE VSRR CSPS ¢V HieshY e1ging 200
lines. 25[0010]. The, present invention has been achieved in consideration
of the SigDhtWeighHenesuHEYs Asdind, Pt inenBlake Pt Gvilarmg o4 prigndlegs
appar at us using an endl ess belt-shaped printing plate and a printing nethod
t hat Sal IRsbtcseapednarisdanei plateprad i%]‘@ov@tfﬁeégpfii ef aftagking &cPedind no
printing unevenness, even by using a |ight-weight resinous relief printing
pl ate i mRAPSE ROP LIRS dHAtedbesehRrt - shaped printing plate, and also a

nmet hod of bt ﬁhing a belt-shaped printing plate therefor. [0011]

Anot her oﬂﬁ ditlof the present invention is to provide a printing apparatus
i ncluding an endl ess beli-shaped printing 10 plate for printing.on a

conti nuous fortR% %J?BMFﬁgonghEiHéeﬁPgF'H%gﬁ?E¥%bdﬁpﬁ8 éﬂéWgéFe?s (e.g.

Dt ke85, B TSRS BT P B SELGEI FpREALD

irren{)ﬁg\éeg}lg%gu{cjrt \;l)lrir?ﬂ%galo%oaacgglitprgﬁggs cgrhrgdaxlil igglotvpierlga%‘?{l%l}nuggs oa}.nd a
fine microscopic characters (e.g., printing of 0.5 point of Chinese
characters) or photographic printing of more than 175 lines and
up to 3CO lines in terms of screen lines with improved security,
"and also a printing method using the apparatus and a method of

15 attaching a belt-shaped printing plate therefor.
[0012]

Another object of the present invention is to provide a
printing apparatus and a printing method using an endless belt-
shaped printing plate, wherein a light-weight endless elongated

20  belt-shaped printing plate is used for allowing halftone dot
printing of up to 300 lines and fine microscopic character
printing (of, e.g., printing of numerals of 0.4 point) with improved
security, and improved durability, préssure resistance and
improved printing durability, and also a method of attaching a

26 belt-shaped printing plate therefor.

[0013]

Another object of the present invention is to provide a



15attaching a belt-shaped printing plate therefor. [0012] Anot her
obj ect' of the present invention is to provide a printing apparatus and a
printing nethod using an endl ess belt-shaped printing plate, wherein a

| i ght -wei ght endl ess el ongated 20 belt-shaped printing plate is used for

all owi ng hal ftone dot printing of up to 300 Iines and fine mcroscopic
character printing (of, -e.g., printing of nunerals of 0.4 point) with

i npr ovedpsbrumig wppamdtigpanded poitaihingi methpdessing pesesddese el

i nproved printing durability, and also a nethod of attaching a

25bel t - shhpeddor pnitritiggplplisdet hevleé vrin [ 80 IBje sAmotehecyGbjdest axidt laen present .
invention is to provide a printing apparatus and a printing nethod using
an endl ezsphiebsiahapydinpdént | wipiphat are whdgbily aqresste, e topighmdemdand an

i npression cylinder, which are highly accurate, tough and

pressur epressyrearresistant, earstfadl gtakiyc laetetgtedpdandr ehiyelyi whthau s
causi ng slippage or displacenent of the endl ess belt-shaped printing plate,
and & socausengodlifpage aehi dgsnldet meshaped thve nendde ps abelt-lsbraglesk . MEANS
FOR SOLVI NG THE PROBLEMS é0014] 10The printing apparatus using an endl ess
bel t - shape tipigntilage plait@ eiseha prethed pPhHvahtd Ihittgsabeht-g§adedped in
order to solve the abaove-nenti oned problem and, nore specifically,

i ncl udesPTENtangt Blady| theredora guide roller and an endl ess bel t - shaped
printin%wplate wound about the glate cyl i nder '

EANS FOR SOLVING THE PROBLEMS
[0014]
10 The printing apparatus using an endless belt-shaped

printing.plate of the present invention has been developed in
order to solve the above-mentioned problem and, more
speci-fically, includes: a plate cylinder, a guide roller and an
endless belt-shaped printing plate wound about the plate cylinder
15 and the guide roller for printing on a continuous form supplied
between the plate cylinder and an impression cylinder, wherein
said plate cylinder and impression cylinder are each
composed as a solid cylinder,
said plate cylinder is provided with feed pins which are
20 disposed in rows at an even pitch along an outer periphery of the
plate cylinder at both ends in the axial direction of the plate
cylinder so as to project and retract freely and guided by a fixed
cam ring and so as to project out of the plaite cylinder surface at
least in a region opposite to the guide roller with respect to the
25 plate cylinder, |
.said endless belt-shaped printing plate is provided with

pin feed holes at its marginal zones at both sides in its width



15 and the guide roller for printing on a continuous form supplied between
the pl'ate cylinder and an inpression cylinder, wherein said plate
cylinder and inpression cylinder are each conposed as a solid cylinder,
said plate cylinder is provided with feed pins which are 20 di sposed in
rows at an even pitch along an outer periphery of the plate cylinder at
both ends in the axial direction of the plate cylinder so as to project and
retract $HEEEPHAP dliadethByPanf foscH kalesr pag dhtPR9CAsit g opFvjdeR Hut of
the plate cylinder surface at |east in a region gpposite to the quide

rol ler wvilth lr%b%‘éﬁfhrtl%ltﬁbre%b‘l”até’fciflhlen&é%cﬁess belt-shppedngratng
belt-shaped printing plate is provided with pin feed holes at its marginal
zones atPldenaspderdchnwhigshyigitfengicadco the RiteRae! sREA JERIf REW hol es are
di sposed in rows qall ong. the | ongi{udinal di r?cti on aof the end|ess '
bel t - shape¥fifh &t ﬁ@sppﬁiﬁs&a%e%i PERHRECRIZEE jigehoTgd hdlgeSpPich of
said feed pins, said end|ess be]t-shaped printing plate is forned endl ess
by 5°ab?FHIREndSDilRIRBoPAL n8§d§a€ﬁcglr Ridadedi (Rt CofCAFRivex or
zi gzag unevenness pattern of an el ongat ed resj nous‘a]‘ré)el ief printing plate so

that botIPRHIE A £'8AGEgEP W TH 8RR hPBEITEM d Hdn d"g/ﬁttel‘ilparr‘?séﬂﬂ ive tape
oPP! 1 o0 0P Yt Bl B0 S4e! 8551, KAEORR! gl RoRlg! sichorrd
the enal e Toert. Bafsd Brih e et TerA S ASHA o T MR i Hevel oped
in order'S&r a%glé/i et’ haenélbove- -
10 said pin féjed holes formed at the marginal zones of the endless
belt—shaped printing plate are engaged with said feéd pins of the
plate cylinder, thereby guiding the movement of the endless belt-
shaped prinﬁng plate.
[0015]
15 Moreover; being developed in order to solve the above-
mentioned objects, the present invention. also provides: a printing
méthod usiﬁg an endless belt-shaped printing plate wound about
a plate cylinder and a guide roller for printing on:a continuous
form supplied between the plate .cylir_ld-er and an impression
20  cylinder, wherein |
said plate cylinder and impression cylinder are each
composed as-a solid cylinder, |
said plate cylinder is provicied with feed pins which are
disposed in rows at an even pitch along an outer pe"riphery of the
25 plate cylinder at both ends in the axial direction‘_'. of the plate

cylinder so as to project out of the plate cylinder surface at least

in a region opposite to the guide roller with respect to the plate



menti oned objects, the present invention also provides: a printing nethod
usi ng ‘an endl ess bel t-shaped printing plate wound about a plate cylinder
and a guide roller for printing on a continuous form supplied between the
pl ate cylinder and an inpression 20cylinder, wherein said plate
cylinder and inpression cylinder are each conposed as a solid cylinder,
said plate cylinder is provided with feed pins which are disposed in rows
at an eV@Hlbﬁ?Eh al ong an outer periphery of the 25 plate cylinder at both
ends in the axial direction of the plate cylinder so as to project out of
the plate cyliSfigr eqftlesse belt1sdared nPalnEgBoP18pHoL tRI Y derle Witibde
roller with respect to the plate cylinder, sai d endl ess

bel t - shapiddl fpEfnbPies dramed «ihithei Fraingl Hnes ddirivafe2ndrmeres: the
mar gi nal zones, thereof, and noved and gui ded by sequentially engaging the
pi n f eect ROl FidGd by scgus tdatiypergasingndipiritelesd itRies, Mikeredyd gui di ng
t he nove gﬁ of the endl ess belt-shaped printing plate, and an ink
i s appl i%€G9oRIBS L tEEePLRTG ¥t hhEN et e RUKHPE. ERGpBPYSRARE RS pl at e

and transferr ont o onti nuous form. supplied between the plate cylinder
and t he §ifHpF8 ?%%%&?T%H%P?dlflflflﬁb‘?%ﬁi}aﬁgrfa& ing printing. [0016]

Bei ng devel oped i.n,order t ol ve the ahove-ngentioned objects, th resent
Drvont Lo T of afrihe b apafed oo i Bl SrTaRS RerihG SrlssshaT oy

DL PSS Lor S 3 R00L 6 Pebire R STBed BTLALLARLBLE! fol
supplied between the plate cylinder and the impression cylinder,
10 thereby performing printing.
[0016]

Being developed in order to solve the above-mentioned
objects, the present invention further provide.s: a 14. A method
of attaching an elongated printing plate to form an endless belt-

" 15 shaped printing plate wound about a plate cylinder and a guide
roller, wherein

said .plate cylinder is provided with feed pins which are
disposed in rows at an even pitch along an outer periphery of the
plate cylindér at both ends in the axial direction of the plate

20 cylinder so as to project and retract freely and guided by a fixed
cam ring so as to project out of the plate cylinder surface at least
in a region _o'pposite to the guide roller with respect to the plate
cylinde;,

an elongated resinous relief printing plate is provided with

_25. pin feed holes at an even pitch in marginal zones at both ends in
its width direction along with a longitudinal direction, and also‘

provided with a concavo-convex or zigzag unevenness pattern at



said plate cylinder is provided with feed pins which are disposed in rows
at an ‘even pitch along an outer periphery of the plate cylinder at both
ends in the axial direction of the plate 20 cylinder so as to project and
retract freely and guided by a fixed camring so as to project out of the
pl ate cylinder surface at least in a region opposite to the guide roller
to the an el ongated resinous relief printing

31;Per?§ ﬁ%@?ﬁgduﬁfﬁﬁﬂQSna¥l&§g§& Hﬁ?gsa%F”hﬁ-@WéﬁhﬁpﬁéﬁtVHlnarglnaI zones
and 2l so' pr ovitHl TN oL, UADSOEr P g RSTERTeL PRt 1 ot
oo P B L A ] S, s
noved to_gbo g an mound ar.ound, t he, te l.i nde ile e e pin
foed hol@dB fh‘@ SsiCASREIP8 ?1@ ’% i%éyoaﬁat%f%wﬁwc?%g ’-‘3?%‘2 of the
L OSBRSS o1
eSS on ol s BLAPON ke Y50k Flr ARTSXCLASLY et e
S A 68 P S g U o
i ShERER AR AN A A
plate, qBdard the plate cylinder,
10 ‘the front end is abutted to and engaged with a rear end of
the resinous relief printing plate, and an adhesive tape is applied
over.the front end and the rear end engaged with each other onto
the printing surface side of the resinous relief printing plate,
thereby joining the front and rear ends to form an endless belt-
15 shaped. printing plate, and
then the guide roller is retreated from the plate cylinder to
adjust a tension exerted to the endless belt-shaped printing
plate, thereby attaching the endless belt-shaped printing plate to
a printing apparatus.
20 [0017] |
Using an endless belt-shaped printing plate, the present
invention can perform clear and beautiful printing with sufficient
accufacy and correctness and without causing printing
unevenness. Further, it becomes possible to perform printing of
25 fine microscopic characters énd photographic printing on a
continuous form, thereby providing improved security. Further,

the endless belt-shaped printing plate is light in weight and



then the guide roller is retreated fromthe plate cylinder to adjust a
t'ensi on exerted to the endl ess belt-shaped printing plate, thereby
attaching the endl ess belt-shaped printing plate to a printing apparatus.
20[ 0017] Using an endl ess belt-shaped printing plate, the present invention
can performclear and beautiful printing with sufficient accuracy and
correctness and w thout causing printing unevenness. Further, it becones
possi bl dmpreeed ganppritingnguoab2Bty MIese¥Eepi esishanact ers and

phot ographi c printing on a continuous form thereby providing inproved
security. [P&4&er, the endl ess belt-shaped printing plate is light in

wei ght and inmproved in printing durability and pressure resistance. [0018]
Moreover, by diorgodesolby pisang @&l sabdr rladea cydinder nprdssa onobid i nder
in the present inventjon, it becones easy to 5 fabricate the cylinders with
a good riRBI¢vioFalcahicklen éadiing pPoeesent feventiygul af hanameat casurtoher, it

becones possible to nove the endl ess belt-shaped printing plate with
accuPat épa@ﬁ%%rceth&n&ymm V&1 thy 5 g0 ost rd’it%WJbe‘?]%]rﬁI!C%vgﬁaW tan

endl ess belt-]ike resinous relief_printin late is used, it is possible to
10 ef f editthe | HEERY DY WOYVEHRhr fdf%tﬁserdox%%@@omes PP BsidRd LG OYE Nt i ng
or photaographi¢, printing . of up to, 300 screen lines (L). Further, by

pr oduci ﬁ%%af‘eké n(ri)edé's?%p?gr PEIR Ry RIAtRi fHER Aretdeter 8UERRCECt er s
whi ch cannpt he read wth naked gyes), it becaopes possible to provide print
product € tw%hﬂaﬁcgglppage or splacement. Even when an endless

belt-like resinous relief printing plate is used, it is possible to

10 effect printing of micro—character_s down to 0.3 point and dot

pfinting or photographic printing of up to 300 screen lines (L).

Further, by producing backg.round design (or patter) or hidden

characters (characters which cannot be read with naked eyes), it

becomes possible to provide print products with enhanced

15 security, thus providing printing technology with improved
security.
[0019]

Furthermore, according to the method of attaching a belt-

shaped printing plate of the present invention, an eiongated

20 resinous relief printing plate of lightweight, can be attached to

the plate cylinder of a printing apparatus without causing

longitudinal slip or displacement. The movement of the resinous

relief printing plate is guided by wutilizing the pin feed holes

thereof and the feed pins of the plate cylinder. After.winding the

25 resinous relief printing plate around the plate cylinder and the

guide roller, the front end of the resinous relief printing plate is

abutted to and engaged with the rear end thereof, and an endless



15 security, thus providing printing technology with inproved security.

[0019]" Furt hernore, according to the nethod of attaching a

bel t-shaped printing plate of the present invention, an el ongated 20

resinous relief printing plate of |ightweight, can be attached to the plate

cylinder of a printing apparatus w thout causing longitudinal slip or

di spl acenent. The novenent of the resinous relief printing plate is guided

by utilikéligshapedi prirvtgshdarledet varedie afrmad foedsl pynaipaflyiheg phat e

cylinder. After winding the 25 resinous relief printing plate around the

pl ate cyEdperiveap@dpe hevejuithe foonbrend endrthe maad ehd hbusesngedsdrel i ef

printing plate is abutted to and engaged with the rear end thereof, and an

endl ess WH#| eaghapdragr iomtiondhysl aréntdrg beurigiogedidnl of hhapgsisynag san

adhesi ve tape over, the front end and the rear end thus engaged with each

ot her orediafharigtiing réatur Qrly dvdadimsthes rasiaiption eresteprionthsg pl at e.

Only by adjusting a tension exerted to the 5 thus-forned endl ess

bel t ®shdpats-pprmeidngnsilase beltashansd srimieng péathdneasvornd shalsed

printing plate can be noved for printing wthout causing slip or .

di spl acémsnenidhe st o 2 RaAnRF 1IN, ag%tﬁerc@a} ke meeYsd{oTVBFBHNRE, since

the endl ess belt-shaped pr.inting plate is used for, printing while its flat

11 m surfbetio GO ki Paf PECAAEP HCHRETEIBkHAS B EHE AR PFe t ape

contacts the plate cylinder surface, an adverse effect associated with

st epwi sérapﬁf’éF%}ce‘fﬁF%‘r?rby Mrgeaupbsi Vi@ wCagd s scrdtided clhssharedul t,

even if an endl ess bel.t-like rgesinouys printing plate.is ed
tiig caiat o 1 R £ ke

possi bl SIBTATS cBiaBedbt FANY offy BEABETRE | MG, to% BB AEmprHRRG
S A AR o TR P S L
nel 1 one A0t PSSR RIS BLEL 109 Shythel0 PR e B0 BUER,
ermboai moREPOEOE haU T o o E AR, L BARTCANE [BPENES AASRH (ROeRt on.
25F1 0.2, 3016 3 R0SES R UndBLY ALHTINY 2BT0L08ONRLLIYG, eI i
used, it is possible to effect beautiful and exact printing without
15 printing unevenness, more specifically it becomes possible to
even realize relief printing t.echnology capable of printing of fine

microscopic characters and halftone dot or photographic printing

of up to 300 lines.

20 BRIEF DESCRIPTION OF THE DRAWINGS

[0020]

Fig. 1 is a configuration diagram illustrating a principle of a
rotary press-type printing machine as a first embodiment of the
printing apparatus according to the present invention.

25 Fig.2 shows a process for manufacturing a photosensitive resin
relief printing plate which constitutes an endless belt-shaped

printing plate of the above-mentioned printing apparatus, in

-10 -



relief printing plate which constitutes an endl ess belt-shaped printing

pl ate ‘of the above-nentioned printing apparatus, in which Figs. 2(A) to
2(F) respectively show manufacturing steps involved in the process. Fi g.
3 illustrates a manner of joining both ends of a resinous relief printing
pl ate or a manner of joining plural belt-like 5resinous relief printing

pl ates (series _connection), each prepared through a process illustrated by
Fig. 2. WhighgFigsj 2@f)pépsBEeRt ings Peicsiy dhowtueyy ampsinat facéiirimgesters vi ewed
fromits axial end side after renoving a fixed camlid and feed pins.

10Fi g. 5ielyefelssBet PYRCE$®W showi ng a manner of attaching feed pins to
an end of the plate cylinder. Fig. 6 is a perspective view show ng a
fixed cam¥ig&d di HpesERtes anreaanef ¢heéoming kathy gasls of a regigous
illustrates state of rel ative engagenent between feed 15 pins disposed in
the pl atElesd i REGHIBRY Riftenditesd BRARNERadd JginHE nglpral ebekt-dHe
printing apparatus,. Fig. 8(A) is a figure show ng a state where the feed
pi ns %pr ofee“gfw-"‘fsr 6Fnhtelgepb‘lr‘gfﬁg09i4tﬁéefs,eréﬁ8 ePyrestign); SaCRiRFRHGA ng a
state where the feed pins._retreat ;in the plate cylinder. 20Fig. 9(A) is a
Labl o Shibi HHE RpEr PRERE Al LRirA ToH(Y Fod- by |

Fig. 4 is a perspective view showing a pléte cylinder as viewed
from its axial end side after removing a fixed cam lid and feed
pins.

10 Fig. 5 is a perspective view showing a manner of attaching feed
pins to an end of the plate cylinder.

Fig. 6 is a perspective view showing a fixed cam lid disposed at
an end of the plate cylinder.

Fig. 7 illustrates a state of relative engagement between feed

15 pins disposed in the plate cylinder and an endless belt-shaped
printing plate in the printing apparatus.

Fig. 8(A) is a figure showing a state where the feed pins projéct
from the plate cylinder, and Fig. 8(B) is a view showing a state
where the feed pins retreat in the plate cylinder.

20 Fig. 9(A) is a table showing experimenfal data obtained by
varying back light exposure (quantity} applied to the plate
material of a photosensitive resin relief printing plate, and Fig.
9(B) illustrate a plate thickness T, a residual resin quantity V,
and a relief depth D of a manufactured resinous relief printing

25  plate.
| Fig. 10 is a diagram showing a plate thickness curve A, a back

deposit layer thickness curve B and a relief depth curve C based

-11 -



~varying back |ight exposure (quantity) applied to the plate material of a

phot osensitive resin relief printing plate, and Fig. 9(B) illustrate a
plate thickness T, a residual resin quantity V, and a relief depth D of a
manuf actured resinous relief printing 25pl ate. Fig. 10 is a diagram

showi ng a plate thickness curve A a back deposit |ayer thickness curve B
and a relief depth curve C based on plots of the experinental data shown
in Fig. 9pApletstpé tleei asnsrimenépl pdiagei sfoyat &n( Fignt PHY pPhattdifaki ng) .
Fig. 11 shows a manufacturing process of a photosensitive resin relief
printi ngf gzl rekich raprtishidatat B intings PlatspRakiRehsi tive resin reli ef
printing plate, in which Figs. 11(A) 11(F) illustrate respective steps

i nvol ved i Righel br sbedss a mppufaciyrng Ryecegsr &fi 6n REAREHRTIH St rat i ng
a principle of a.rotary press-type printing nmachine as a second ?rrbodi ment
of the pr§sity nﬁeléﬁ%)apéfrbfénéccﬁlradiengg’todntr?e fridsemlatqyvamiaial 101 2

EVMBODI MENTS. OF THE. | NVENTI ON [.0021]. . Sone enpodi nents of e present
~invertti oRDREPPEBRIHES CHIBRAT G R’éf‘éi"éﬁc@l%t&’a’ébo%é%%rﬁtﬁjrgvﬁ(éigs’.
15[ 0022] 1 Hzlg‘)r ?lﬁuggpaotqel p;:esnggctive steps involved in the process.
Fig. 12 is a configuration diagram illustrating.a principle of a

rotary press-type printing machine as a second embodiment of

the printing apparatus according to the present invention.

10
EMBODIMENTS OF THE INVENTION
[0021].
Some embodiments of the present invention will be
described with reference to accompanying drawings.
15 [0022] [First embodiment] |
Fig. 1 is a configuration diagram showing a principle of a
first embodiment of the printing apparatus using an elongated
flexible endless belt—shapea printing plate.
[0023]
20 A printing apparatus 10 is a rotary press type printing

machine including an endless belt-shaped ‘printing plate 13 for
printing on a continuous form 12 which is an elongated
continuous form (roll) released from a feeding roll 11. The
continuous form 12 after the printing may be taken up as a roll
25 14, or folded up in a zigzag shape by a folding machine (not
shown) and accumulated, or further cut into individual sheets by

a cutting equipment 15, to be stored in a storage box (not
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Fig. 1 is a configuration diagramshowing a principle of a first enbodlnent
of the printing apparatus using an el ongated flexible endl ess belt-shaped
printing plate. [0023] 20A printing apparatus 10 is a rotary press type
printing machi ne including an endl ess belt-shaped printing plate 13 for
printing on a continuous form 12 which is an el ongated conti nuous form
(roll) released froma feeding roll 11. The continuous form 12 after the
printinqﬂﬁﬁynﬁe taken up as aroll 25 14, or folded up in a zigzag shape
by a foldiggﬁggchine (not shown) and accunul ated, or further cut into

i ndi vi duall ts by a cutting equipnent 15, to be stored in a storage box

t h ) 002 . Th t 0 | ud | at
(CSﬁ nder 16 eqti P BHInGiPE APRAR O BoI ?ngﬁggrg %fpieftgga‘faﬁzrif o an
d 17 d Th dl elt h d
o ﬁfﬁ?ﬁﬂa@%@@ AR et haded dofiitine B ”t(eo B ndah Ty ael y
t d | i || 19 foll | |
e gur aeiBreTaiah U Rl P 1 gﬁ\yeﬁﬁ%&ﬁtagtoi’tﬁ% sy B opl o
f th | at | d 10 adi.us f th
ertl on haPta Sl Rg ribde ebd SR dtet O Hhe Rt 5?&%“?@ 801 'er s
20, e.g. 18)'[ % 24Pa Feedlle. ol SR88CG Oa%osyfnagr the B2t eyl fder, 16 and in

contact Wi e otter sir ace o e € ess hape r|nt|ng pl at e

15end| eat%I{)gW(tflt n:t];oelr ‘%?.r'r? ng p at lldaentl 8%2 R (&S%toesescraf S’ifl ?Ldte?e
050 e AR AT SISl S e
(st elgl ) Ccylalsng(? lfb% &h adjustment of the tension exerted to the endless
belt-shaped printing plate 13. Ink rollers 20, e.g., in a pair, are
disposed opposite to the plate cylinder 16 and in contact with the
outer surface of the endless belt-shaped pr.inting plate 13, so as
to transfer an ink to the printing surface (plate surface) of the
15 endless belt-shaped printing plate 13.
[0025]
The plate cylinder 18(16) and the impression cylinder 17a
are composed not as hollow cylinder but as solid cylinders, e.g.,
by filing or sawing, e.g., of steel. A solid (steel}) cylinder has a
20 good rotation balance, is easy to fabricate it into a true circular
cyltnder and is heavy in weight (e.g., 300 kg), so that it is less
liable to cause irregular movement, such as bounding, due to
repulsion of a printing pressute, when formed as a plate cylin_der
16. By forming the plate cylinder 16 (18) and the impression
25 cylinder 17a as solid cylinders, bending due to prihting pressure
can be decreased, so that in printing of a solid image and a

halftone image in mixture, the halftone image is not collapsed or
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20 good rotation balance, is easy to fabricate it into a true circular
cylinder and is heavy in weight (e.g., 300 kg), so that it is less liable
to cause irregular novenent, such as bounding, due to repulsion of a
printing pressure, when forned as a plate cylinder 16. By formng the plate
cylinder 16 (18) and the inpression 25 cylinder 17a as solid cylinders,
bendi ng due to printing pressure can be decreased, so that in printing of a.
solid i neQédedrmnd the sobdeimamseis heaiutiiitldy nepaodaldadne i mage is not

coll apsed or soiled and the solid imge is beautifully reproduced. [0026]
The endl ed9024lt - shaped printing plate 13 can be formed to have a

| ongi tudi nal one-circunferential length suitably chosen 5 froma range of
several tehBeofndhesw beltephlaneshspihting Thtatndl 2ssabelbe- Shaped! phoi nti ng
plate 13 nmay be forned into an endl ess-shape by joining both ends of a |ong
and sl endeYe f felomgidudlinndarad-ciipierertintf lqngih i sigitelbdy e chiiseaover, it
is also possible to join two or nore sheets, e.g., 400-inch-l1ong el ongated
10 pPi ntﬁ?ﬁgl pRafddgesefuentsrall yengneff Fanlty SiaTadotenends ot The
resultant joined |l onger sheet to forman endless belt of several neters to
several ¢ ssf hfdterarelopPrinting deiqtsl 142 e ke bfermegndatedaend ess

bel t-shaped prinfin 5 pl.ate 13 may be fornmed from an el gngat ed.
phot ose ‘glie\?é'ﬁéépg %Elloéfnﬁgi et rolors amd dendes Beatdemateri al

for a pgﬁtosensitive,resin relief printing plate or CPT plate material

di scl os opgaifd LESLRPHSatiedf farkf IBtRE ngdabt- IMPARLEE pattent &HSPi cati on
a2 OIS 35 UH FRbohbemE bRt i reeh B R bsionasetny 3
e PATHET SCBLR PE arl?  R SRR
e7cesl PR R ROP U PHORHERT Ttk o 1 3R s APNFR 4t oHE AL PYERled.

meters to several tens of meters.
[0027]
Incidentally, a flexible elongated endless belt-shaped printing
15 plate 13 may be formed from an elongated photosensitive resin
relief printing plate formed by using a plate material for a
photosensitive resin relief printing plate or CPT plate material
disclosed in the specification and drawings of Japanese patent
application No. 2009-201949.
20 | [0028] [Resinous relief printing plate]

As a plate material 21 of the photosensitive resin relief
pattern used for a flexible resinous relief printing plate, it is
suitable to use a plate material for analog plates or digital plates,:
such as those known by product name (FUJI TORELIEF) WF95BII

25 WF95BSII, 'WF95EBSII, WF70BIl and WF70BSII, available from
Fuji Photo Film Graphic Systems Incorporated.

[0029]
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[ 0029] The plate material 21 for a flexible photosensitive resin
relief printing plate, is suitably a soft flexible plate material having a
Shore A hardness of 30 to 40 degrees, a |ongitudinal |ength of several
nmeters to 9 neters, a wdth of about 45 cm- 51 5 cm (17 inches - 21
inches), and an overall thickness of less than 2 mm e.g., 0.60 mm- 0.95
mm or 1.14 nmm used as an analog plate. A preferred exanple of the

desi rabl e pl atBhempbaicalm2aicrimy2de fam andleogbpé apbotatensatlivhavesign a

| ongitudinal length of 8.5 m a width of 48 cmand a thickness of 0.95 mm
in viewoflidl) mnvitiognephatd, dhasadtabiysta csaftd flexiblacplréeymaguiakd in
the field of relief printing. [0030] The plate material 21 of a
phot osensaving a eShare e bfargdhhatse wdy3Betd oft fredegseas] ariloatgetudohadi ng a
base film 22 of polyester 15 (PET) as a substrate, on which a '
phot osensngtheof esivarphyneters teg 9 antbertssda byidthe ofeald out of5 amadidsi ve

| ayer 23, and also a cover film25 applied on the photosensitive resin

| ayef 24cm| QOB ipcAegsr ef2} rimghesdneined ofn tdverpllhtbighness adf Kisshabaa pl ate
20 thickness of 950 pm including a base film 22 thickness of 188pm an
adhesi ve2 |Tafer €23t i @k ress -op-%gpmmurﬂ:lt iloAfnnms wstdl ag isoh-anavent i ng

| ayer and a photosensitive resin layer 24 thickness of 730pm_ wherein a
filmbasRlese- (hRseferned sxamplesf t8e dysiradde plafe moriatgahe la Biaym
support nmedi um occupi es 25 a base thickness of 220 pm [0032] Anot her

pref er r RE &aapadogirtate pladesialphaving @longitudinal length of 8.5 m,

a width of 48 cm and a thickness of 0.95 mm in view of
10 environrﬁental characteristic and fine accuracy required in the
field of relief printing.
[0030]
The plate material 21 of a photosensitive resin relief plate
may be formed as a laminate including a base film 22 of polyester
15 (PET) as a substrate, on which a photosensitive resin layer 24 is
laminated by the medium of an adhesive layer 23, and also a
cover film 25 applied on the photosensitive resin layer 24.
[0031] |
A preferred example of the plate material 21 has a plate
20 thickness of 950 pm, including é base film 22 thickness of
188um, an adhesive layer 23 thickness of 32um functioning as a
halation-preventing layer and a photosensitive resin layer 24
thickness of 730um, wherein a filrh base 26 (base film 22+
adhesive layer 23) functioning as a film support medium occupies
25 é base thickﬁess of 220 um. |
[0032]

Another preferred example of the plate material 21
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avai l abl e from Toray I ndustries, Inc. has a plate thickness of 1.14 mm
(1140 pm, including a base film22 thickness of 188pm an adhesive |ayer
23 thickness of 32pm functioning as a hal ation-preventing | ayer and a
phot osensitive resin.layer 24 5 thickness of 920pm wherein a film base 26
(base film 22+ adhesive |layer 23) functioning as a filmsupport nedi um
occupi es a base thickness of 220pm  [0033] The base film 22 may al so
conpri sed¥ilabyet Hprand oreyt dndysithtasat dnti | hrePET Hlats) thiakness hef t han
the polyester fil and the adhesive |l ayer 23 may conprise various

comer ci &l ¥4 BT ﬂﬂpeuéﬁatl%ugéllﬂés% e sfafidm 2% thigkpeas ofubB8rmype,
pol yester type, epoxy type, acrylic type, urethane type, and silane type,
coupl i nga%gearfflée%’é’@d kagteran Rorthickoessi ngl 37t Ber (MReLiPRIRG d@%o&t i ng
materials. Myreover, the photosensitive resin |layer 24 may for exanple
conpr i seRalaAeRoPEE¥eIbtiE & dEVET c GMsbsht iPdiPioasemit Vg & 5Py devEs aBlide
conpaound a phot merization initiator, which is photo-cured in

an 0 (

respénseﬂ"clﬁ?‘tﬁ’ietsrsa\ﬁfolggf&fgm’adi" EFeIR 3udHm PAsFmet? zABRECcEHBdURE ey for
exanpl e 20 conprise oligoners . of  epoxy acrylate and urefhane acryl ate,

ol yher | B SRl € 3T St AR YA anfil Fo RHiP Bty P AT G e M o5 of
these. Th ho | yner i fon initiator, may conprise a benzoin-based
phot opol@ﬁ’éafslezgﬁipcg{?g?%sr toﬁ‘?ﬂ)t% BBt an acet ophenone-based initiator. The

phot o-cur? b&gesi n can be 25 used together with a solvent and/or an
additive. J] Mor eover, the photosensitive resin |ayer 24 may al so

conpri se amé)toBgéJé ab B eaizn gga OSia éé)n (i%'r(g%llplé_disng an un?attl%ﬂ%%%

pol yester resin or an unsatdrated”resi orT )}_Fnt?oda(? Yy _

T A R R N
and the adhesive layer 23 may comprise various commercially
available coating adhesive materials, such as rubber type,
polyester type, epoxy type, acrylic type, urethane type, and silane
type, coupling agents used for anchor processing, and acrylic

15 hard coating materials. Moreover, the photosensitive resin layer'
24 may for example comprise a photo-curable resin composition
including a polymerizable compound and a photo polymerization
initiator, which is pho\to.-cured in response to ultraviolet
irradiation. Such a polymerizable compound may for example

20 comprise oligomers of epoxy acrylate and urethane acrylate,
polymerizable monomers, such as poly-functional acrylates, or
mixtures of these. The photopolymerization initiator, may
comprise a benzoin-based photopolymerization initiato.r or. an
acetophenone-based initiator. The photo-curable resin can be

25 used together With a solvent and/or an additive.

[0034]

Moreover, the photosensitive resin layer 24 may also

-16 -



[0035] [Production of a resinous relief printing plate] Next ,
production of a flexible resinous relief printing plate 27 is expl ai ned
using a plate material 21 having a thickness of 950pm for photosensitive
resin relief printing plates. 10[0036] For production of a flexible
resinous relief printing plate 27, the plate material 21, a negative film
28 as a plate-nmaking filmand a positive film29, are provided first (Fig.
2(A)). TRemEgae ve fphmtpmtar@bfmkirmmi | gprpBosEtipnt | ma¢Idinghplared to
the 15 plate material 21 fromwhich the cover film 25 has been renoved from
t he frontnspgeratediepolyssigm fosipray i ngseherptedt resnmdosmad bihd
uneven adhesi on between the plate material 21 and the negative film28. On
t he negaltVe@IiqiRg2&N qUSGALU TEtEfh (STOUBhak) | Pelivhusad 1ol yagay}ic

chl ori de sheet, ma}_/1 be applied 20 by vacuum adhesion etc. as needed. [0037]
[ Exposur E€Siflep[urethang 1 ggsigosiatiCona® gl i 3¢t BMPtrsgASibACin@Er acuum
of the negative film.28 and the plate material 21 as shown in Fig. 2(B),
the IPani Hagenat stalikizen 4ddsf KBG56t9f an exposure device 30 25 shown in
Fig. 2(0, and the lam nate is guided at a prescribed rate within the |anp
house. W tI9%Y 2nE nogirctRensel ar essigo sk sedini P Tiathes fRIAHBH by an exposure

step of irradiati th |l am nate wit ltraviolet radiation (315 nm- 400
o (0 1 romBFEhaptegugtionoh g Beihls raTngul et Rrishaw glafh a

direction_perpendicular to the run direction. FqQr the reljef exposure,
actinic $7g1ﬁ CXRIREEST WHME A& Rlate, H’Lﬁﬂf‘-ré/%g(%l I nhé éh(’:‘élﬁﬁﬁg?a ?amp can

al so be d instead of ultraviolet radiatian. .[0038 In the relief
exposureéjgﬁﬂén Pat ?Tté)tséeﬁ%ﬂt“ﬁrﬁﬁ%deg’teafap’b‘rnéé’ggi@é%el ocity is

i rra}gi at e 0‘8'?} ultraviolet radi ati on of about 500 md/cn?2 fromthe tubul ar
ul travi ol et 1"idht sources 31

For production of a flexible resinous relief printing plate
27, the plate material 21, a negative film 28 as a plate-making
film and a positive film 29, are provided first (Fig. 2(A)). The
negative film (plate-making film) 28 is intimately applied to the
15 plate material 21 from which the cover film 25 has. been removed
from the front side, under vacuum for preventing the relative
movement and unevéﬁ adhesion between the plate material 21
and the negative film 28. On the negative film 28, a cover film
(not shown), such as a polyvinyl chloride sheet, Iﬁay be applied

20 by vacuum adhesion etc. as needed.

[0037] |[Exposure step]

After positional alignment and fixation under vacuum of the
negative film 28 and the plate material 21 as shown in Fig. 2(B}),
the laminate is led to a lamp house of an exposure device 30
25 shown in Fig. 2(C), and the laminate is guided at a prescribed
rate within the lamp house. Within the lamp house, relief

exposure is performed by an exposure step of irradiating the

-17- .



10 through the negative film28, as shown in Fig. 2(C). If the ultraviolet
radiation is incident to a soft (yet-uncured) photosensitive resin |layer 24
t hrough the negative film 28, the whole |ayer thickness the photosensitive
resin layer 24 at the exposed part is cured, i.e., hardened, to provide a
relief image 15 (relief part: printing surface) 32 of a character or a

picture is for d.in the osen |t|ve resi_n Iayer 4 of t | at e

mat er i allai‘lilli“?\ tgh%g ‘ﬁ‘loi\ ¢t 4p IlaHIO(SJa(ggﬁl On g R ondr P ) b@gwofff??ﬁ 21.
[0039] Arelie XpQasu uantit th uI ravi ol e radla n of. 20 490
o onb DBt Enp 2T DS PR ssd Hirensed Boranmision i eet @8ed for
printing ex as wl). be descrjbed.|ate In.relief exposure,
exposurep%’flg) tﬁdlgﬁo trﬂJ/JE}h‘?z R pfgicdien: rEPFefthlema %et %O?‘éf"r’ef depth
of 730 pmj.n.t posed part %relle art)_of ghotose itive resin

e
| ayer 24°€ %f%gh%ﬁ‘%( SOUTCESTIRM B % B BT afY é'fpaofr F 8N afuliff*88hesi on
of adthe rinti osur t hrou h |ve ilm28, is then
reversed 2R %gge{’(?\}bsef he5%2 Oijthﬂ@éfga Gt ‘Ithlagtﬁ?r’ént with the
negati ve &)I 8 and attached under vacuumonto the back side of the plate
mat eri al é though it is desirable to use a positive filmfromthe back

side, it is ngf, RAEC R a ALY {;Qgﬁ dgem & DALl VS e3il] 190 Mo le atta um

attachnment, the deve opnen unevenness I's revent ed al s

bet ween 04&%&' BL8 TRIECIQl 31 apdathepon) fﬁvmftrgm%gt AP GEn f im (ot

shown) chl'o positive

film29 5] d r

speci fi c;h?(?y, t he 1z?’lq}ha{t e ng'ztrce)?% g[he %ugﬁlﬁgr? P e reﬁl ef I@ptogg}lercygrgpri nting
k f h ,

T - VAR S R O W 1 8 R

t he bac t he te t I he t pl 21 is
K;ﬁkgfno%t ?&éi bt oify gx%gicelﬁxpgsu%e |és.@f[§er?}(g)rneﬁg‘th‘fﬂr$%t he back

again sent Into the Ianphouse,

eXpOSUV%hHM%%Vé& r%@gﬁafd}%rf % TGl 1 the%g&ﬁ%“h‘? eng -

60 mi/c through the positive film29 in ate materla romthe

fi1mbasenéfe Sia t@h?@%‘ﬁ@s§°h‘1€ éh%%b@ﬂm@@etp&f&b)ﬂ %@E”QQQ aa '?ﬁ@k

deposit |ayer ( ack solidified 33 all over the photosensitive resin

'2‘("‘369;) 24 Ppde Jddtmibaserdh, side RhrlibReR 2l FRIVIdRa 2215 efRhgEO Fi 0.
15 (relief part: printing surface) 32 of a character or a picture is
formed in the photosensitive resin layer 24 of the plate material
21 in the shape of a taper broadening toward the base film 21.
[0039]
A relief exposure (quantity) with ultraviolet radiation of
20 490 mJ/cm? - 530 mJ/cm?, preferably 500 mJ/cm? - 520 mJ/cm?2
, may be used for printing exposure, as will be described later. In
relief exposure, an exposure of about 500 mJ/cm?2 may provide
a relief image with a relief depth: of 730 nm in the exposed part
(relief part) of the photosensitive resin layer 24.
25 [0040]

The plate material 21 after the vacuum adhesion of and the

printing exposure through the negative film 28, is then reversed,
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[ 0042] The back deposit layer 33 is formed by solidifying 25 (photocuring)
t he photosensitive resin layer 24 all over the filmbase 26 side in a

t hi ckness range of about 130 pm- 600 pm preferably 200 pm - 550 pm as

w |l be nmentioned |ater. The back deposit layer 33 is integrally formed
with the filmbase 26 as the filmsupport, and raises the nechani cal and
physi cal strengths of the plate surface of the photosensitive resin relief
pri nti ngapdagePogitipe |fa1rrge£9tlrﬁ dipraesedfin pdiginmiendepath ttheayeagadd or ovi des
| ager 5 mechani cal and physical strengths of the plate material 21. [0043]
Fi gs. 2( dilend & (Dpdnhattademnuas cax Aasa ihemépn tgacba@%p@dpedsﬂpfer f or med
after performng the relief exposure to the plate material 21 of a

phot osenBlatey & pbdiial 1ok AdfRenghy ihipngetirabieate Uspewasitive fidmy) so
possible to performthe relief exposure and the back exposure

si mul t anBQR| e BArknEid¢ ot W dretatPiasaryi de ypet Ko & L NitBig al 21,
or performthe back exposure in advance of the relief exposure. [0044]

[Vat ér wHSR nSYsttds) vEsHEplattacharentaltbel devedpropen bt AR §#HE ™y t he
relief exposure and, back exposure in the expqsure steps is, after renoving
t he nega‘t‘gﬁgef’ﬂeﬁlszés aﬁﬁf"teﬁ‘éego PtY \r}éetf‘?‘f‘?ﬁ‘ 2’8‘? H’gﬁéfr%‘rﬁt%@ﬁ 21028 %at er
washi ng step. l.n.the.wat shin t.ep, shin ith water | erformed by
using a tfﬁ'f%tgcf%bv élﬁf‘ngéb s‘f{"%;ﬂ“ﬁ)n | Fb&g‘fﬁ\feéﬁ y esﬁi'dé}ﬂslyefw]g

washi ng ar.gt us_(not,shqwn) enablin free.slide, to effect washing with
wat er ofglgf ilaﬁrfl%é’nﬁésroaﬁiﬁép 1§d tqthsyposiEive ?‘a\? %r?om P HY™2(E). In
t he Washicrfﬁevx,ilth \év?telrfnt?rg |ate material 21 is washed by the flat-type
washi ng BrusSA' By WrEna"E€REFT anount of water conti nuall y 25 supplied

ther%to, Wrﬁel bei ng noved at a rate of several tens nmmn. to several
hundfeds A

More specifically, the plate material 21 after the relief
exposure for printing exposure is once taken out of the lamp
house and then reversed, and a positive film 29 is disposed in
alignment and attached under vacuum onto the back side of the

15 plate material 21. Thén, the plate materia_l 21 is again sent into
the lamphouse, and back exposure is performed. In the back
exposure, ultraviolet radiation is incident at an exposure of 30
md/cm? - 60 mJ/cm? through the positive film 29 into the plate
material .21 from the film base 26 side to cause solidification,

20 thereby forming a back deposit layer (back solidified layer) 33 all
over the photosensitive resin layer 24 on the film base 26 side of
the plate material 21 (refer to Fig. 2(D)).

[0042]

The back deposit layer 33 is formed by solidifying

25 (photocuring) the photosensitive resin layer 24 all over the film
base 26 side in a thickness range of about 130 pm - 600 um,

preferably 200 pum - 550 pum as will be mentioned later. The back
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[ 0045] At the tinme of water washing, the flat-type washing brush
35 or ‘a rotation washing brush is noved reciprocally or in rotation for
several mnutes, e.g., 3 mnutes, together with wash water of ordinary
tenperature, thereby renoving or washing out a 5 yet-uncured resin portion
of the phot.osensitive resin layer 24 fromthe cured resin surface of the
relief image 32 and the back deposit |ayer 33. The anmount of thus-renoved
mat er i al d¢ReFH Hyarhd3nbhivtesthlpprivrsre & oviths pbaddlmobese 2@l qefthgept h,

and is far less conpared with that in the conventional case. For this 10
reason, #HB PuRBeft.oRnLorisesntvalmachrairal matdi g sigad stresetBawd ng
damages to m_nute characters. Mreover, the frequency of wash water .
exchangdap1pée dutifessen! thsaphind onganitiget FesindsticdaRT B 1p&rPHtSed for a
short tipe, thus leading to an increased plate-naking speed and reduced
cost for? fii SpeRT&GToRIFENESHdtid g ib@tﬁlﬂdeﬂPélﬁé?é(PrvéérﬂWléﬁﬁ Beedarri ed

out with a continual supply of a small a nt of wash water_ of ordinary
t enpér atBFE lﬁarét“élsgglyss-%a[ StEF PR RS #ga‘?\égﬁfﬁdn?ﬁ%nﬁﬁeﬁ]e material 21,
t her eby egp%q j.ng the outstanding environnmental nature unique to a water
devel opne tgge plate material. 20[0046] After carrying out separation

amoving it 1 URPCHEInAFHork SV (VOB AhrReRais ab L TH aREUS

Py au RS E T BB S P EEnen g el GEVRPSBREriS ShEp. The
aqueous dovel gper. i) Usedoin, onder, 1.9 ARt 6 JhE SEPALELPIERNE! Of
unreacté) uncure(f resin, and r‘rﬁ’y %e a p g

10 plate. However, it is also possible to perform the relief exposure
and the back exposure simultaneously from the front side and
back side of the plate material 21, or perform the back exposure
in advance of the relief exposure.

[0044] [Water washing step]

15 The plate material 21 after the photocuring by the relief
exposure and back exposure in the exposure steps is, after
removing the negative film 28 and the positive film 29 therefrom,
sent to a water washing step. In the water washing step, washing
with water is performed by using a flat-type washing brush 35

20 installed freely slidably in a washing apparatus (not shown)
enabling a free slide, to effect washing with water of ordinary
temperature, e.g., at 20 - 25 C, as shown in Fig.2(E). In t_he
washing with water, the plate material 21 is washed by the flat-
type washing brush 35 with a small amount of water continually

25 supplied thereto, while being moved at a féte of several tens

mm/min. to several hundreds mm /min.

[0045]
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i quid capabl e of dissolving or swelling uncured resin. The photosensitive
resin photocured (i.e., solidified by exposure to light) loses its
solubility or swellability within a devel oper, and acquires a chem cal
resi stance agai nst the developer. Using this 5 property, the relief inmge
32 and the back deposit |ayer 33 excellent in the physical characteristic

(strength) can be formed on and integrally the filmbase 26, to :
provide a flextbit Bepm‘c’)s‘é‘ﬂé‘f"’l‘ie\?ew lﬁgr’e‘il?%ffh?)? tPenY asHee §7uﬁ%lvi ng a

plate t ékness belom11 efer 820 pm - 60 pm 10%@04;% .

[Heatingé rPfng StoFgHon adh ngéﬁsﬁPP ré?FﬁpF%? i tfing

plate 27A after mashln th water is then heated and dried th the drying

heat er %I%J\%ﬁ ?‘?1"%334 mfil(ul'—tfs’teogbegf e 1 15in (28 tS"e'cfr H’d d¥&rff'ng to

the resino f. printin te 27A. The 15 photosensitive resjin relief
t5; o7 o7 A nRrE e ae e ot b

pri nti ng” Bt g Hy SReIFRY TSa) Wite T B2pBiR e ddhbéur e,
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anvi ronridit B3 YR e bortish B8Fe FUBAR ?uct?ﬁegﬁéo?rfﬁgp*ﬁgs?%&ﬁé%ﬂ o
pri nti ng g atc%ragg%@)gﬁ@ﬁ%ﬁ&be D B g 15 ARYERUS oY oRTRQ! St ep,

drying and post carried ou

el fnes) SR ety S O NP A 0t
| ncorporr%td%m-ghaéma{é\% flbexliphfter 88LRAUSefE! MSreover, the frequency
of wash water exchange can be decreased, and the washing
treatment can be performed for a short time, thus leading to an
increased plate-making speed and reduced .c_ost for disposition of
15 waste liquid. The water washing can be carried out with a
continual supply of a small émount of wash water of ordinary
temperature at a rate of 3-6 liter/min. for washing the plate
material 21, thereby enhancing the outstanding environmental.
nature unique to a water development _type plate material.
20 [0046]

After carrying out separation removal of the uncured resin
of the photosensitive resin layer _24 and removing it from the
hardened resin (relief part) surface, an aqueous developer is
uniformly sprayed onto the whole plate surface at a desired

25  hydraulic pressure if needed, to complete the water development
step. The aqueous developer is used in order to promote the

separation removal of unreacted uncured resin, and may be a
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5 printing plate 27 is manufactured. [0049] The t hus- produced

el ongated resinous relief printing plate 27 is provided with marks for pin
feed holes fornmed at both sides (marginal zones 34) in the width direction
in a longitudinal 10 direction at an even pitch of, e.g., 1/2 inch. The
marks for pin feed holes of the resinous relief printing plate 27 are
formed simultaneously with the relief imge at the tinme of fornin%lthe
relief ilhayed3zapebleneipldsentking oy bwekli®meosneBrpg trigsinel i dhexposure
using the negative film 28 and the back exposure 15using the positive film
29. [oo05Rpotosensitige ngRSiHg M tocaties holies » 390lidifigd o durres eI vnifat ed
resinous relief printing plate 27 by sonme hol e-maki ng neans, the pin feed
hol es 37ighd fepaedtenspbiRilatyony sutadlabdéty onidbinoandeyerpezonasl 34) of
the resinous relief_ printing plate 27 at an even pitch of, _e.g. 1/2-inch in
the | on@¢Udineal adrhegticad. rqU8LARCThag2iR e tBLoA§EE KPS sfang FRiS ef
printing plate 27 is inte%rally provided with the printing surface (plate
sur f &ce)PLOP§HHY, ubhfig TEHETr dmage i%g@%dt@ﬁebﬁﬁﬂ“«sdffb‘?s‘gi Aayeed 3ol es

formed in t mar.gi nal zone 34 by sinultaneous printing through
exceq?ent ih the physical c%llaracteristlec (stlpength) %an be ?ormed

on and integrally with the film base 26, to provide a flexible
photosensitive resin relief printing plate 27 having a plate
thickness below 1 mm, preferably 820 pm - 46:0 pm.
10 [0047] [Heating-drying step] |
The photosensitive resin relief printing plate 27A after
washing with water is then heated and. dried with the drying
heater 36 as shown in Fig. 11(F), to be free from water drop
adhering to the resinous relief printing plate 27A. The
15 photosensitive resin relief printing plate 27A after the drying step
is subjected to post—exposure,. comprisiﬁg exposure from active
light sources, such as ultraviolet fluorescence light and a high-
pressure mercury-vapor lamp. In the post-exposure step with
main purposes of promoting mechanical and physical strength
20 and removing surface tackiness of the photosensitive resin relief
pfinting plate 27A, actinic light is irradiated to the cured resin
after the development from an actinic light source of a
.wavelength range of about 300 nm or longer. The post-exposure
is performed in an atmospheric environment.
25 [0048]
In the production of the resinous relief printing plate 27,

the washing with water in the aqueous development step, drying
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the negative film 28, so that the positional alignnent of the relief inmage
32 of the pin feed holes 37 of even pitch formed in the marginal zone 34
and the printing surface is perforned correctly. [0052] [Production of an
endl ess belt-shaped resinous relief printing plate] 5The el ongated
flexibility resinous relief printing plate 27 is produced fromthe

phot osensitive resin plate material 21 through production steps shown in

Fi gs. 2(2pd-popRexpriaisg éxap| ke reatrigdsopé| PEfUpIN hitahFpYiapaments -
produced in an el ongated sl ender belt shape by selecting plate materials 21
for 10 pHOLDSENLS tATPECSEST (Nl FEP Wik ht E0th&¥iEyP lonKIe B DB -BEAHRE Wi dt hs
of 45-51 cm The production of the endl ess belt-shaped printing plate 13
from t hetemsifgRfed TR Roaa d T TRP Hohi Avipatp Blleafeony Fajigdthelo yFibey f or ned
at the time of attachnent to the printing apparatus 10. 15[ 0053] On_the

ot her haAB2PBEE OV BIfPE Ut TRIP iftE dof TPRES -pFla8 eaﬂ?lésirﬁatgovgnlf‘elfefpri nting

pl ate 27 are cut into_uneven shapes, as shown in Fig. 3, along the width

direCti OB IRE RISSE opf il8tB AR BGY T66ui pnent . The uneven shapes given to
both ends af the 20 flexible resinous relief printing plate 27 may be any

shapes alﬂgwﬁﬁg concavo- convex engagenent with . each other along the

printing plat e[‘}\{me dtthr{lsq—iprr%%tuicoend eﬁg%%aaceaa}lvééi%%uhs Srrc]z?i%% p?ir%elg[g plate
27 is provided with marks for pin feed holes formed at both sides
(marginal zones 34) in the width direction in a longitudinal
10 direction at an even pitch of, e.g., 1/2 inch. The marks for pin
feed holes of the resinous relief printing plate 27 are formed
simultaneously with the relief image at the timel of forming the
relief image 32 and the platemaking.by back exposure by the
relief exposure using the negative film 28 and the back exposure

15 using the positive film 29.

[0050]

By making pin feed holes 37 in the produced elongated
resinous relief printing plate 27 by some hole-making means, the
pin feed holes 37 are formed in rows along both side zones

20 (marginal zones 34) of the resinous relief printing plate 27 at an
even pitch of, e.g. 1/2-inch in the longitudinal direction.
[0051]
" Thus, the elongated resinous relief printing plate 27 is
integrally provided with the printing surface (plate surface)
25 including the relief image and the marks for pin feed holes
formed in the marginal zone 34 by simultaneous printing through

the negative film 28, so that the positional alignment of the relief
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teeth profile, and a zigzag pattern. The uneven shapes of both ends of the
resinous relief printing plate 27 are engaged with 25 each other to forma
concavo-convex joint, binding or junction 39. A one-side adhesive tape 40
is applied onto only an external surface (plate surface) side of the
concavo-convex junction 39, to unite t he both ends, thereby naking endl ess
t he resinous rellef prlntln pIa é rm an endles beI d
printi ngREte ¥3°f§§“é5ﬁ¥tlﬁ§ a léﬁg 3 H@ HEEh BHH§1 r

relief printing plate_ 27 tﬁ forma concavo-convex bi n the r@latlve

slide orm@rgpnate&nss: 3frrrfcths AANEN&RIIfAT AR RS r‘?er 4 £8TEBREEV 0- convex
brevent a0 0380541 TRl T ABr YurdmoBhERFT i BALG B ef SR O ke
. concavo- 10 convex nction 39 of the endless belt- shaped resi nous relief
printi nPPrdtRe Pat E]uf ormed with the exposed filmbase 26 and is forned in
2ol Peat! Shnéff}?%?léh%%g%“eﬁgéie P evt% gft%qffeéﬁﬂftieé' tEECah B ent i a
e et £ SR T B, PATREY i
5 PG SR i B T ormen raer
resinous relief printing plate 27 is produced in an elongated
slender belt shape by selecting plate materials 21 for
10 photosensitive resin relief plate having lengths of 5-9m-and
widths of 45-51 cm. The production of the endless belt-shaped
printing plate 13 from the elongeted resinous relief printing plate
27 is actually performed at the time of attachment to the ptinting
apparatus 10.v
15 [0053]
On the other hand, both longitudinal ends of the produced
resinous relief printing plate 27 are cut into uneven shapes, as
shown in Fig. 3, along the width direction by an appropriate
cutting equipment. The uneven shapes given to both ends of the
20 flexible resinous relief printing plate 27 may be any shapes
allowing concavo-convex engagen‘ient with each other along the
prihting plate width direction, such a eaw-teeth shape, a gear
teeth profile, and a zigzag pattern. The uneven shapes of both
ends of the resinous relief printing plate 27 are engaged with
25 each other to form a concavo-convex joint, binding or junction

39. A one-side adhesive tape 40 is applied onto only an external

surface (plate surface) side of the concavo-convex junction 39, to
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20 resinous relief printing plate 27 are .abutted to and engaged with each
ot her,” and an adhesive tape 40 is applied over the resultant concavo-convex
junction 39 on the plate surface 41 having the relief inage 32 to form an
endl ess belt-shaped resinous relief printing plate 13 as an endl ess

el ongated printing plate. As 25 shown in Fig. 1, the endl ess belt-shaped
resinous relief printing plate 13 is wound about the plate cylinder 18 on

t he drivengiedéhehbethfonds, ahsraby oyakingregdlesmithecyesimewy wflief rotary
press- type relief printing apparatus and the guide cylinder 19 on the
driven spdatin®oskiteORe- ﬁ@ug@‘moﬁgli teaflgals behgtshagfed Heriagurgsplate
belt-shaped 5 resinous relief printing plate (endl ess belt-shaped printing
pl ate) 1B3i Byurbublipgclroxénebeagies Betler andsetodr she orawineted Redif of
meters. For obtaining a longitudinal |ength of the endless belt-shaped

resi nousprialting pheitat 2Rgtel f@ren 18 ¢aneav o iR eex seindialg, t e Glatideer s,
plural sheets of the flexible resinous relief printing 10 plate 27 may be
ar r ahgedslige aor odgsplanaraenderinedhnawiditle e 8% etipl cemifstien ©f 8em a

bel t - shaped sequence. Adjacent ends of an adjacent pair of the relief

printi nFYPIGRES CRORVIEF RENbeP RIS HEPBE IO GORYE Xar B ISRk sT Vet 91 BEned
one-by-one in the form of the above-nentioned concavo-convex junction, and
15 bot h Y giegHated et R ess of the relief printing plates 27 are
finally joined together to formthe endl ess belt-shaped resinous relief

printing pPAP&I(endl ess bel t-shaped printing plate). [0057] [Handling of
endl o8 bel t - dipeBTEESPHETAST ATHIET BT HY 2P A D oEenIEes AT Braped
Y1 THdoroRy Gt B Prclhgo L aFR0I4RS ATCahAPEde TFSSBPSY (SO 11 be
made Iatperrinting plate 13 is formed with the exposed film base 26 and is
formed in a flush joint condition without a tap_e level difference
side due to applicatibn of the adhesive tape 40. The external
surface (circum-ferential surface) side of the endless belt-shaped
15 resinous relief printing plate 13 is provided with a plate surface
41 of the concavo-convex (relief) image as a printing surface
having a relief fmage 32.
[0055]
- The uneven shapes at both longitudinal ends of the flexible
20 resinous relief printing plate 27 are abutted to and engaged with
" each other, and an adhesive tape 40 is appliea over the resultant
concavo-convex jun.ct_ion 39 on the plate surface 41 having the
relief image 32 to form an endless belt-shaped resinous: relief
printing plate 13 as an éndless elongated printing plate. As
25 shown in Fig. 1, the endless belt-shaped resinous relief printing

plate 13 is wound about the plate cylinder 18 on the drive side

which forms a plate cylinder (or main cylinder) of a rotary press-
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about the attachnment to the printing apparatus 10 of the 25 resinous relief
printing plate 13.) Mvenent of the thus-wound endl ess belt-shaped resinous
relief printing plate 13 is guided by engagenent of the feed pins 43 of the
plate cylinder 18 on the drive side with the pin feed holes 37 of the
printing plate 13 one by one. Wth rotation of the plate cylinder 18, the
| ongi tudinal pin feed holes 37 bored in rows at, both _ends in the width
directi ofWRS TehieicRIIREL S ARRAREYSd 25T it EWrAs: 7R deT%e IhRRPS one by
one with_the fe%f pins 43 of the plate cylinder 18, so that the slide and
di spl ace®ENED Rl%%e | ongitudinal direction and the circunferential of the
endl ess beIt-sqaped printing plate 13 are regul ated and prevented. [0058]
10The pIaﬂQQﬁﬁi nder 18 and the inpression cylinder 17a of the printing
apparatus 10 are each forned.as,.a pure salid Q tee ith a

Aalsn

SUbat ant ai wepBRCIOWRE pPAEH YAl v CPIBF BSSPO-PrRTder 172
L L1e emel 2o, Srlnder ey be, o med, Y, TmChl nLog, o By L1 no
oLt on BLance, RROSAl. e Blate el Laden 19300 Doyl mRgsglen gyt e
meters. For obtaining a longitudinal length of the endless belt-
shaped resinous relief printing plate 13 is as long as several tens
of meters, plural sheets of the flexible resinous relief printing

10 plate 27 may be .arranged in a longitudinal series and
successively connected to form a Dbelt-shaped sequence.
Adjacent ends of an adjacent pair of the relief printing plates 27
in the belt-shaped sequence are successively joined one-by-one in
the form of the above-mentioned concavo-convex junction, and

15 both ends of the connected series of the relief printing plates 27
are finally joined together to form the endless belt-shaped
resinous relief printing plate (endless belt-shaped printing plate).

[0057] [Handling of the endless belt-shaped resinous relief
printing plate]

20 The thus-formed endless belt-shaped resinous relief
printing plate (endless belt-shaped printing plate) 13 is wound
about the plate cylinder 18 and the guide cylinder 19 of the
printing apparatus 10. (A separate description will be made later
about the attachment to the printing apparatus 10 of the

25 resinous relief printing plate 13.) Movement of the thus-wound
endless belt-shaped resinous relief printing plate 13 is guided by

engagement of the feed pins 43 of the plate cylinder 18 on the
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inertia, so that they are less liable to cause irregular nmovenent, 20 such
as boundi ng or shaking, in repulsion to a printing pressure at the tine of
printing, and the solid cylinders formed with a true circular section by
machi ning are provided with a good rotation bal ance. Mreover, as the use
of a doubl e-si ded adhesive tape for attachment of is obviated, a

substanti al thickness unevenness 25 due to a doubl e-sided_adhesive tape
does notdaViesgideriygitbf bre pim feed ikeleatadd pfithe BgintingPiateis goe
printing, no change or fluctuation of E)ri nt i,ng pressure is caused to

resul ts PY engel With sitadips opf dhien®datorcdénpesr &8, nd g tlomeitwageal
Moreover, the solid cylinders are less |iable to bend, so that a solid

i mage cabitbeldchubPied | §7phadesdd in t1RNE &tudnthy Hds &dedben Wi hcase of
printing a solid'imge and a halftone dot inmage in m xture. 5[ 0060]

Fur t her n"tlr’rré,‘?téqrhé)éntﬁ’rf‘e epdlRe P Rylsr SRapedt lﬁ@%ﬂ&w@&&si?mﬁ gagaged
determ ned hy the length of the printin | ate surface of the endl ess’

bel t SshafRel ¥ it ﬁ@t% the feodi BRRAP OF Mo RIPFE HAERARED Bf 59 F15k o

lind 16, .t Sit f h f 1Q .t . 1ind 16 i
B I S R A EXTCLE PO
dl hel t - .printj late 13, 'th | i di spl f th
ond 5o R ARSI L0S LS Sal B O o R TEREETTEL P

| ongi tudi nal. direction or w gith direction. For attachment of the
regulated and prevented.

[0058]

10 The plate cylinder 18 and the impression cylinder 17a of
the printing apparatus 10 are each formed as a pure solid (steel)
cylinder with a substantial weight. The plate cylinder 18 and the
impression cylinder 17a in the form of a solid cylinder may be
formed by machining, as by filing, which allows easy formation of

15 a true circular section leading to good rotation balance.

[0059]

The plate cylinder 18 and.the impression cylinder 17a in
such a solid form have a large weight and rotate with a large
inertia, so that they are less liable to cause irregular movement,

20 such as bounding or shaking, in repulsion to a printing pressure
at the time of printing, and the solid cylinders formed with a true
circular section by machining are provided with a good rotation
balance. Moreover, as the use of a double-sided adhesive tape for
attachment of is obviated, a substantial thickness unevenness

25 due to a double-sided adhesive tape does not arise. Therefore, in
solid image printing or half tone dot printing, no change or

fluctuation of printing pressure is caused to results in a well-
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15 resinous relief printing plate (printing plate) 13 to the printing
dpparatus 10, the use of a double-stick tape is unnecessary, and the

endl ess belt-shaped plate 13 can be produced only by applying a one side
adhesive tape 40 fromthe relief inage 32 side to the concavo-convex j oi nt
~(junction) part 39 as shown in Fig. 3.-20[0061] Therefore, the thickness
unevenness of the adhesive tape 40 does not occur on the cylinder surface
18A of tPRIFAALE imags o1 ddrirgenyaliianenidnasgs. Merreetripedppiehid ng
plate 13, and even if the_ends of the resinous relief printing plate 13 are -
25 connetYdBdeEs pRbYilfEsahiadigl £esbeBdm sonthabray slide@asst cefe B9 | m base

22 form ng the connection area of the endl ess resinous relief printing
pl at e D ERUTHEIY (PUBtCh HIBAT GTHSRINEAQ s €£Veipadontheess ok

printing operation usjng the resinous relief printing plate 13 of the
endl ess IB‘é’intt-l’éﬁa"’béa?‘d/”g‘%ep?Pﬁt ?n@a]:fﬁﬁﬁfza‘g% IREG {1jBIXIES -l e to ef f ect

printing aof mcroscopic characters down to 0.3 point, and also half tone
dot 5rintﬁﬁ6ﬁ%ﬁ 5 photograph printing of up to screen lines of 300 lines
(0 ol 00 et LTS5 IR 5ke 00 APPSR 10, o3 r gy de
cannot b1% A grr\ﬁ“i}lgdn%?feghgyl%%gtha%q tfzatllgOppigt?}lgplg?gtljeCtssllrface of the
endless belt-shaped printing plate 13 instead of the
circumference of a plate cylinder 16, the necessity of exchange of
10 the plate cylinder 16 is remarkably lessened. In printing by the
printing apparatus 10 using the endless belt-shaped .printing
plate 13, the slide or displacement qf the printing plate 13
relétive to the plate cylinder 18 does not occur in the
longitudinal direction or width direction. For attacﬁment of the
15 resinous relief printing plate (printing plate) 13 to the printing
appératus 10, the use of a double-stick tape is unnecessary, and
the endless belt-shaped plate 13 can be produced only by
applying a one side adhesive tape 40 from the relief image 32 side
to the concavo-convex joint (junction) part 39 as shown in Fig. 3.
20 [0061] |
Therefore, the thickness unevenness of the adhesive tape
40 does not occur on the cylinder surface 18A of the plate
cylinder 18 carrying the endless belt-shaped printing plate 13,
and even if the ends of the resinous relief printing plate 13 are
25 connected to provide an endless form, the terminal ends of the

film base 22 forming the connection area of the endless resinous

relief printing plate 13 are made flush with each other. For this
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10 with enhanced security, thus providing relief printing technology wth
i proved security. [0063] As shown in Fig. 4, the plate cylinder 18
(16) is provided with sleeve-shaped or tubular flange 18a fornmed integrally
15 therewith at both ends in the axial direction (extended parts) thereof,
and pin holes 45 are fornmed in a circunferential direction at an even pitch
in the flanges 18a on both sides. The pin holes 45 are forned Qxaﬂgphanical

bor i ng. TARFHI Wored ™R oFTIHENBI APETEHIIThARPIAE Hhe FoTm Sl chiteven
Phde i n WRE S EL RTAMT cln! G Che: giHale Sonseltanh apedy nl + B¢ st gtk of
ol os. 1= BPARERE] 1R79% s mosnjble 1be STERHE Aitafihe) ff Huifrastonty o b "
b ot P EECHPR AOFIL 28 P Ao SHEN "philgid ghei s €8 B, oS
Each 2t e Bfo P SHpBiE ol i B AP A AE Qo MEpBL T, OV Pice o tne

pl ate cyl%gg%b 18, and the guide slots 46 are radially formed in an
ext ensi on |reétion of an associated pin 5 hole 45. Therefore, the

(ospective feathpiaaddar o fl! ARt ALONGoLAF. BNG. TA6° Ol LN qlA |

cylinder in a circunterenti dite are di spose

freely %Q&l@%{]m%‘& HELIAL Y or[ PABRI n]NE; TERAGSS | MEaF £EG R th 4P HeROSEd
radially 1n e pin
. which cannot be read with naked eyes), and also print products
10 with enhanced security, thus providing'relief printing technology
with improved security.
[0063]
As shown in Fig. 4, the plate cylinder 18 (16) is provided
with sleeve-shaped or tubular flangé 18a formed integrally
15 therewith at both ends in the axial direction (extended parts)
thereof, and pin holes 45 are formed in a circumferential
direction at an even pitch in the flanges 18a on both sides. The
pin holes 45 are formed by mechanical boring. The pin holes 45
of the plate cylinder 18 are formed at an even pitch equal to the
20 pitch of the pin feed holes 37 prepared along both ends in the
width direction (marginal zones 34) of the resinous relief printing
plate 27.
[0064]
Feed pins 43 are disposed in the pin holeé 45 prepared in
25 the flanges 18a of the plate cylinder 18, so as to freely project

and retract. As shown in Fig. 5, each feed pin 43 projects and

retracts within the cylindrical flange 18a, while being guided by
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10 holes 45 (which are formed in rows in the circunferential direction in
the sl'eeve-like flange 18a of the plate cylinder 18) are pressed down from
the outside by a (ring- or washer-shaped) pin control 51 of a fixed camlid
50 shown in Fig. 6, so that the falling-down of the feed pins 43 is
prevented. The camlid 50 is 15 non-rotatably fixed so as to cover both
ends in the axial direction of the plate cylinder 18 (16). The camlid 50

i s fixedradiads gvodet slpos| 4@ thecpated | om eh tédgpl faee cofi tider pldte [ 0066]
Each feed pin 43 has integrally a pin body 47 in the shape of a 20 rod or a
cyl i ndercylangienhé8d ﬂgchofr%@é‘dpan 43t ip stgnddait amraidaal (gtidge sidtot)o 49
formed in the mddle of the pin body 47, as shown in Fig. 7. The cam sl ot
49 of thié fthedepidn fage|ef dhgagéatsidydandgr wi8h anddhe igngds2sbitst Hé f i xed
camlid 50. The camring 52 is formed with a dianmeter which is somewhat

snal | er affanadiady umeeddndpanereension Hhrprtica eflamddasordatedminal so has
a center 01 which is alittle shifted fromthe rotation center 0 of the

pl at & cyRelaéd. 1Bherefora; thet rowopiivsi e df poas the ajei deraygshddengam

roller) 19. . . - . . .
the end face of the plate cylinder in a circumferential direction,

and are disposed radially so as to freely project and retract.
[0065]
The respective feed pins 43 disposed radially in the pin
10 holes 45 (which are formed in rows in the circumferential
diréction in the sleeve-like flange 18a of the plate cylinder 18)
are pressed down from the outside by a (ring- or washer-shaped)
pin control 51 of a fixed cam lid 50 shown in Fig. 6, s"o that the
falling-down of the feed pins 43 is prevented. The cam lid 50 is
15 non-rotatably fixed so as to cover both ends in the axial direction
of the plate cylinder 18 (16). The cam lid 50 is fixed so as not to
follow the rotation of the plate cylinder 18.
[0066]
Each feed pin 43 has integrally a pin body 47 in the shape of a
20 rod or a cylinder, a pinhead 48 formed at a tip, and a cam slot
(slide slot) 49 formed in the middle of the pin body 47, as shown
in Fig. 7. The cam slot 49 of the feed pin 43 is engaged slidably
with a cam ring 52 of the fixed cam lid 50. The cam ring 52 is
formed with a dilameter which is somewhat smaller than an
25 outside diameter of the plate cylinder 18a', and also has a center
O1 which is a little shifted from the rotation center O of the plate

cylinder 18 in a direction opposite from the guide cylinder (cam
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[ 0067] The feed pins 43 are disposed at both ends (in flange-Iike
sl eeves 18a) of the plate cylinder 18, and circle (rotate) integrally 5
with rotation of the plate cylinder 18. On the other hand, the camring 52
of the fixed camlid (fixed cam) 50 is fixed with its center 01 which is a
little shifted fromthe rotation center O of the plate cylinder 18 in a
direction opposite fromthe guide cylinder 19. [0068] 10As a result of the
above- nefRlilefedr rangenent, with rotation of the plate cylinder 18, the
feed pins 43 are slid relative to and guided by the camring 52 of the cam
lid (fixedoéH%K]SO, circle (rotate), and project and retract with respect
to the cylinder. s etc.,. may be

applied so 15 Th%g&%ag%§$?3%3ggs%ﬁ%gégﬁéﬁL%Edﬁét%g?% PS %?gaﬁﬁﬁ%&. ring 52
ey b DELLSL T STOULY o 26 Shoue, 0 0.l i Lng one rolaon of he
pinhead 48,1 eLrgats, LEQLUhe CvLLNdSr. SYETa5s §OLihhs Blake gyl Loger 18 @
ring 52 of the fixed cam lid (fixed cam) 50 is fixed with its center
O; which is a little shifted from the rotation center O of the plate
cylinder 18 in a direction opposite from the guide cylinder 19.
[0068]
10 As a result of the above-mentioned arrangement, with rotation
of the plate cylinder 18, the feed pins 43 are slid relative to and
guided by the cam ring 52 of the cam lid (fixed cam) 50, circle
(rotate), and project and retract with respect to the cylinder
surface S of the plate cylinder 18. Grease, etc., may be applied so
15 that the slide of the feed pin 43 relative to the cam ring 52 may
be performed smoothly. As shown in Fig. 7, during one rotation of
the plate cylinder 18, each feed pin 43 passes through a region
Ra in which its pinhead 48 retreats from the cylinder surface S of
the plate cylinder 18, a region Rb in which its pinhead 48
20 gradually projects from the cylinder surface S of the plate
cylinder 18,.a projection region Rc in which its pinhead 48
completely projects out of the cylinder surface S and a region Rd
in which its pinhead 48 gradually retreats relative to the cylinder
surface S, and then the feed pin 43 successively repeats the cycle
25 of passing through the regions Ra, Rb, Rc and Rd for each one

rotation of the plate cylinder 18. The feed pins 43 are disposed in

the plate cylinder 18 at an even pitch equal to the pitch of the
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20 gradually projects fromthe cylinder surface S of the plate cylinder 18,
a projection region Rc in which its pi nhead 48 conpletely projects out of
the cylinder surface S and a region Rd in which its pinhead 48 gradual |y
retreats relative to the cylinder surface S, and then the feed pin 43
successively repeats the cycle 25 of passing through the regions Ra, Rb, Rc

and Rd for each, ope. rot on.of the plate er The feed pi.ns 43 are
di sposedPtth ? Qaif‘es cg rfferthe %t‘flgéenssev A tp| g‘@i’“‘éﬁ SO Yhel PiiEEh of
the pin_feed hole the endl ess helt-shaped resinous relief printing
pl ate (eHHVH%EgBQPtegﬁ SSBr?%V“ﬁBaBthEfuﬁéng[55§§§ Fre proj ection region

Rc of the f%Fngln 43 fornms an angle 5 of about 150 degree or nore in terns
of a cent ri@P® gle of the plate cylinder 18, as shown in Fig. 7, and the

velt-Shaped i gibr e 13ekesl Sach! FRE e Biger Brdafe it Bl e
oyl 35T A SRR e LIRSS D0 0SSPl N 00 10
(1ongi tUdfar{e cyiln%l%trl ?g) E(t)g élqngﬁn (ii;thdl re7c’t r(]i %Ele &" eer/s 4£Vaerrgat ed. |
engaged with the pin feed holes 37 of the endless belt-shaped
printing plate 13 at least in the range in which the plate cylinder
18 (16) contacts th.e impression cylinder 17a, whereby the slide
10 or displacement of the printing plate 13 in the axial.direction
(longitﬁdinal direction) or the width direction are securely
prevented.
-[0070]
Incidentally, the guide roller 19 1is a driven roller
15 (cylinder), and is supported freely rotatably. The guide roller 19
is supported movably toward and away the plate cylinder 18 (16)
by a position adjustment device (not shown), thereby allowing
simple and easy adjustment of the tension of the endless belt-
shaped printing plate 13. The endless belt-shaped printing plate
20 13 does not necessarily require a tension roller, etc. between the
plate cylinder 18 (16) and the guide roller 19.
[0071]
Thus, the plate cylinder 18 (16) equipped with the feed
pins 43, and the endless belt-shaped printing plate 13 is wound
25 about the plate cylinder 18 (16) and the guide cylinder 19.
Moreover, the piate cylinder 18 (16) and the impression cylinder

17 are installed opposite to each other, whereby the rotary press
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[0070] Incidentally, the guide roller 19 is a driven roller 15 (cylinder),
and is supported freely rotatably. The guide roller 19 is supported nmovabl 'y
toward and away the plate cylinder 18 (16) by a position adjustnent device
(not shown), thereby allow ng sinple and easy adjustnment of the tension of
the endl ess belt-shaped printing plate 13. The endl ess belt-shaped printing
pl ate 2013 does not necessarily require a tension roller, etc. between the
pl at e cytyipeleridsingl 6p parchtulsel Quisdessemdedl9. [0071] Thus, the
plate cylinder 18 (16) equi pped with the feed pins 43, and the endl ess
bel t - shapd® i3 In{Tegt pifane t8dilsssweld-2Bapledutresheops atedicly lpirimlemgl8 (16)
and the guide cylinder 19. Mreover, the plate cylinder 18 (16) and the
i npr essi plateylentless1Pedrehiapsdaprattiogppkiteg] t o each ot her, whereby the
rotary press type printing apparatus 10 is assenbl ed. [0072] [ Test of
an endl ess belAn s¢lapahtessifletible aldsehoprsi melied pliatténg epldites8 7belas shaped
printing plate) _ An elongated flexible resinous relief printing
pl at & 27PIesa B G bapusads FYUJS i T REWIE Fr GRELISEH I W9 BBpla tes ma fsiraa kb 2rat er i al
21 for a photosensitive resin relief printing plate, and tested. [0073]
for a photosensitive resin relief printing plate, and tested.
[0073]
The plate material 21 has a plate thickness of 950 pm and
includes a base film 22, an adhesives layer 23, and a
10  photosensitive resin layer 24 of which the thicknesses are 188
pm, 32 pm and 730 pm, respectively. The plate material 21 of a
photosensitive resin relief printing plate is irradiated with
ultraviolet radiation (315 nm - 400 nm) (UV) through production
steps shown in Fig. 2, to produce a flexible resinous relief
15 printing plate 27.
[0074]
In the exposure step shown in Fig. 2(C), the plate material 21
is exposed from its front surface side to ultraviolet radiation of
520 mJ/cm? through a negative film 28 as a platemaking film
20 within a lamphouse of an exposure device 30, to effect several
times, e.g., 5 times, of printing. The photosensitive resin layer 24
of the plate material 21 has a characteristic of being not
solidified below a certain light quantity, e.g., below 25 mJ/cm?
and requires a large quantity of ultraviolet radiation for
25 solidification by penetration through a thickness of 730 pm of the

photoéensitive resin layer 24, especially for a half tone dot of a

small area.
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The plate material 21 has a plate thickness of 950 pm and includes a base -
f11m 22, an adhesives |ayer 23, and a 10 photosensitive resin |ayer 24 of
whi ch the thicknesses are 188 pm 32 pmand 730 pm respectively. The plate
material 21 of a photosensitive resin relief printing plate is irradiated
with ultraviolet radiation (315 nm- 400 nm (UV) through production steps
shown in Fig. 2, to produce a flexible resinous relief 15printing plate 27.
[ 0074] 19 Q el exposure step shown in Fig. 2(C), the plate material 21 is
exposed fromits front surface side to ultraviolet radiation of 520 mJ/cn®
t hr ough a negal® V@0 f PTHATE Ya P REGAtA® R K| Aglampmmorseni athiam £XpaRIHGUSe of
an exposure device 30, to effect several tines, e.g., 5 tines, of_%rinting.
The phot®e¥iss t BPe relits | madinm o tprriprmed mbver intadintion it -
characterjsti¢c of being not solidified below a certain |ight quantity,
e.g., berbwaysolat/ eadiaians e§urRe §XROSHTGe AHFaTE X yOfoflﬁﬂ(? ravi/smet -

radi ation for 25 solidification by penetration through a thickness of 730
pm of t heOBRotwd e’ { {e- }@s3tensayBr toumsegpecteal Igy“%@ls)-alﬁaﬁflci‘ioﬁ@ dot of

a small area. [0075] In an ordinary. operation in a | anphouse of an
exposur éTFANES 39 4l K ftang P tissined fk&&%bgkbﬁl TERI i &t-gonh\ﬁiln}t%ﬁne

| t iolet radiasiaon at exposure antity of 1500 ml/cnP - 5 2000

lrJnJ/ Ezﬁél (() ets ¢ tl?pééqilﬂefeaﬂrs °61|‘O e ED ‘Sﬁitg@s)@ia?% DRI 2ist3isc&Otsmal |

hal ft dots,in a highlight. region, e.g., halftone dots of 175 |ipe L

or mfgefwwﬁ%'ﬂﬂlf%_ﬁ@' Iy SR b*ﬂ_gowe?imsﬁmhana%ﬁ *

oot duri®g (RES GUOBISphanbe1 P A D05 THOEHR %I AGYEPReTgs nous
l'ief printin |.ate). wever, if the exposure quaptity is increased in

e’ TR S RS o] AR DS RS ot o

a highlight part, .the |ight exposure of.a shadow part w ]| begone excessive

to resuﬁ?OWﬁvgrSOF{dg?ﬁagéP°f§f€07%TaEﬁ“?hésot °Rs5d WheRT4°Ehd8ow part

of the pcloarB%ensate the shortage of light exposures of the half tone dot of

a highlight part, the light exposure of a shadow part will become
excessive to result in a solid image.
15 [0076]

On the other hand, when a shadow part of the plate
material 21 is irradiated with ultraviolet radiation at a small
light quantity level of 500 mJ/cm? for example, a non-image part
of a size equivalent to that of the negative film 28 is deeply

20 formed in the photosensitive resin layer 24, but the non-image
part is liable to become small and shallow as the quantity
increases. In case of trying to produce an optimum resinous relief
printing plate 27 capable of printing faithful to the negative fi.lm
28, a highlight part and a shadow_ part have mutually

25 contradictory characters with respect to exposure quantities. .A
highlight part requires a large quantity of light, whereas a

shadow part becomes foggy to approach a solid image at a large
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material 21 is irradiated with ultraviolet radiation at a small |ight
quanti'ty | evel of 500 mJ/cn2 for exanple, a non-inmage part of a size

equi valent to that of the negative film28 is deeply 20 fornmed in the
phot osensitive resin |ayer 24, but the non-inmage part is liable to becone
smal | and shallow as the quantity increases. In case of trying to produce
an optimumresinous relief printing plate 27 capable of printing faithful
to the neghtigeahitity, 280 thdti ghitigfactpan tofagdod simedyes pdrbobaviy past ual |y
25 contradictory characters with respect to exposure quantities. A

hi ghl i ghtn gembieafipnebaa hegyeansideired ghppisghiele.wher eas a shadow part
beconmes foggy to approach a solid image at a large |ight quantity, so that
sati sfactil@®7©f] good i mages of both types in conbination has been

consi dered inpossible. [0077]
The resinous relief printing plate 27 has a small thickness

5 of 1 mm or less, so that it can provide a printing plate faithful to
the negative film 28 as a plate making film.
[0078]
In order to form the flexible resinous relief printing plate
27, the plate material 21 is exposed from its front side to a small
10 quantity of about 500 mJ/cm?2 2s a printing exposure (relief
exposure) through the negative film 28 as shown in Figs. 2(C) so
that the shadow part of the plate may not receive excessive
quantity of light. Then, the plate material 21 is reversed, and as
shown in Fig. 2(D), the plate material 21 is exposed from its back
15 side (film base 26 side) to ultraviolet radiation at a small light
quantity of 35 mJ/cm? - 70 mJ/cm2, preferably 35 mJ/cm? - 50
mJ/cm? , through a positive film 29 or over an entire area
without such an positive film 29, to effect a back exposure. As a
result, a portion of the photosensitive layer 24 having a thickness
20 of 180 pm - 600 pm, preferably about 180 pm - 400 pm, on the
base film 22 in the plate material 21, is solidified, as denoted by
Examples 1-13 in Fig. 9, to form a back deposition layer (back
solidification layer) 33 in the plate product 27.
[0079]
25 Table of Fig. 9A indicates experimental data obtained in
back exposure of exposing a plate material having a thickness of

950 um from its film base 26 (back) side with different quantities
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The resinous relief printing plate 27 has a small thickness 50f 1 nm or
l'ess, so that it can provide a printing plate faithful to the negative film
28 as a plate nmaking film [0078] In order to formthe flexible
resinous relief printing plate 27, the plate material 21'is exposed from
its front side to a small 10 quantity of about 500 mJ/cnR as a printing
exposure t(jrel i ef exposure) through the negative film28 as shown in Figs.
2(0) so ¢hatltraviodphdadigdien ofndhehoives ea neglatinn seitei am omge @s diack
quantity of light. Then, the plate material 21 is reversed, and as shown in
Fig. 2(DpXPPRETHIGHRN Y erdvliraZe P thwgestdnesbf i asphafek thickrese T film
base 26 side) to ultraviolet radiation at a small |ight quantity of 35

ml/ cng -ofdheymepducs, platad %, 36 regidwel -resonnguamtity t(thoekgheas pesiti ve
film29 or over an entire area w thout such an positive film?29, to effect
a back eRpekufepoprtiany dayiet 33) poranénaofelipg tlyslaasicdi heighi)eP 24

havi ng a thickness 20 of 180 pm- 600 pm preferably about 180 pm- 400 pm
" on tRe bAE fiafaTeRCs nt ﬁégmg&@nﬁt&»ril& ig1a EEaphl sdoryie® rdetsedbt ed by
Exanples 1-13 in Fig. 9, to _farma back deposition | ayer (back

sol i di fi CARPFOMmeRiAdr)data | oft ftigpl & e(Drodliige 20 PHEST 25TEBI¥E of Fig. 9A
i ndi cates experinmental data obtained ipn back expgsure of exposing a plate
mat er i al THRASSG 8 hit Ené’s"ser@'?{ 9B tr?rﬁtgf"blﬁ?F% Pi(%l hsasRy B ¢hakldtesi de
with different quantities . of ultraypolet radiatign and shows a

rel ati ondRPHAWBN qée‘f):i’ékn&%sﬂ €qaém ﬁﬁ%%@‘ia‘@%%f%%?é\ﬁ‘ﬁ%g 0, a
pl ate thickness T of the product .plate 27, a . resjidual. resin quantity

(t hi ckneSP TGS HLHRE dgb%sf%"(f’n W%?@Paés)q‘\?%ﬁay alThg | Brickisss (‘?f&t:h&f

L TRENERTHE s SR I AR R WIS
(e, QVerohL 8l e aknEe o AN RLOtCl- A 6L BRYS Sl
guant i typl ttgg t hi ckness of the
[OOSO]
With reference to the experimental data obtained by using
15 a plate thickness of 950 pm of the plate material 21 shown in
Fig. 9A, Comparative Examples 1-6 show a small photopolymer
residual (solidified) quantity ét back exposures below about 30
mdJ/cm?2, giving a thin back deposit layer 33 thickness of 100 pm
or less which is liable to be torn or broken. Moreover, if the back
20 deposit layer 33 thickness is 100 pm or less, the bridgiﬁg
between relief images is not sufficient, and the relief images on
the plate surface are only weakly reinforced mechanically and
physically. Furthermore, if the back depositlayer 33 thickness is
less than 130 pm, the relief depth becomes 600 pm or more, thus
25 resulting in relief images which fail to form independent dots and
are liable to fail in providing clear images due to flexure aﬁd

distortion. Further, as the relief depth becomes larger, the
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10 back deposition |ayer of the product plate), and a dot-and dash line C
representing the relief depth (relief height) of the product plate. [0080]
Wth reference to the experinental data obtained by using 15 a plate

t hi ckness of 950 pmof the plate material 21 shown in Fig. 9A, Conparative
Exanpl es 1-6 show a smal| photopol yner residual (solidified) quantity at
back exposures bel ow about. 30 mJ/cn2, giving a thin back deposit |ayer 33

t hi cknesBIoFtingor s whurdyditiherhpsarfepimagsvandoimage stoaeattembr eover,
if the back 20 deposit |ayer 33 thickness is 100 pmor less, the bridging
bet ween FIMaPiliRagRECPBIG 0V OEEF1 | KGBHIINEN { HE SIS i@ tPREgEEIBRCEhe pl ate
surface are only weakly reinforced nechanical ly and physically.

Fur t her nBRELREF, @te2pRAckidlsrRatition dayss Jr é%‘h‘é%§ei5§ PEskOQhHA 130 pm
the relief depth b?cqnps 600 pmor nore, thus 25 resulting in relief inages
whi ch f alasse HrosmiidHasbivelt deqositing drEeT ilabliaPio teabPF PFrOReBVPHI ng
clear inmpges, due to flexure . and distortion. Further, as the relief depth
becor?esnfadfg@,s P aprsilﬁrlicﬁanfeb?lbﬂgdir‘b?g?t?/tr(?frl%,tll?ar %Pér?‘?‘ﬁgtfé% tthd i nage
(charact%g% fornabiIit%gbggonqviorse, resulting in unsatisfactory bal ance.
Furt her , "METP HATREFhORT 27 BA M AY/Er 33 t hi ckness of 100 pmor |ess, the

solidifie O&gch deposition layer is liable to be broken or 5fail to show a
sufficient ef inferior image reproducibility. [0081] On the other

mi/cng as ngwﬂeigt§§pﬁggghi%$ Eﬁ?qpégﬁ gigogargigua%&ﬁk’egg%eds 72

mJ/cm? as shown in Comparative Examples 7-9 of Fig. 9(A), the

10 relief depth becomes less than about 130 pm, while the thickness
of the back deposit layer 33 becomes 600 pm or more, thus giving
a sufficient pressure resistance at the time of printing. However,
in an ordinary relief printing apparatus, the relief depth becomes .
100 pm or less, so that clear and beautiful printing becomes

15 difficult. In this case, since the concave portion without the
concavo-convex image on the plate is as shallow as the relief
depth of about 100 pm or less, the ink from the ink rollers
(attaching rollers) 20 (as shown in Fig. 1) is liable to adhere to
printed matter, thus resulting in soiled printed matter.

20 [0082]

| However, in the quantity of light of back exposure, as
shown in the cases of Examples 1-13 in Fig. 9(A), if an exposure
light quantity in the range of about 35 mJ/cm? about 72 mJ/cm?2
is applied, the back deposit layer 33 of the plate material 21 is

25 exposed and solidified in a thickness of 240 pm - 600 uym on a
film base side.

[0083]
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10 relief depth becones |ess than about 130 pm while the thickness of the
back deposit |ayer 33 beconmes 600 pmor nore, thus giving a sufficient
pressure resistance at the tine of printing. However, in an ordinary. relief
printing apparatus, the relief depth beconmes 100 pmor |ess, so that clear
and beautiful printing beconmes 15 difficult. In this case, since the
concave portion wthout the concavo-convex image on the plate is as shallow
as the relief Haptitudprhhoint cEs® prh e ladter prpating theomeghsivienkilml | ers
(attach| n% rollers) 20 (as shown in Fig fﬁ%ﬁls |iable to adhere to 5EI nt ed
mat t er, usorf‘té%uﬂ?‘? n&rqrht s%‘ldleed"fprﬁhﬁeﬂl teyatezpfloodd] at a smadhever,

in the quantity of %ht of back exposure, as shown in the cases of

Exanpl es®3P28YTR ﬁ}l@n Qt(YA)On |theaﬁr€5?ﬁo§ﬁrseoq’ iGHY cEvAAsi P oM tike Figinge of
about 35 mcrre about /cn2 is applied, the back deposit |ayer 33 of
the plat® t%?ﬁa?h%t a@xﬁ&fé‘d'lé & 5ot iempassd thraughi akpeidivt 240 pm

- 600 pm. m base si de, Particul arl in case where
after pm ﬁ‘?‘l %g? 1HEPREGS PVet]leI ?r??gsb‘ﬁ? A% F9VBnin siigarsf gﬂlﬁé 3 &ire
Shown |1 %@S‘ﬁz?c@gﬁam B3V o A & ey 01 12 %Ieai%g "Thridiigh 2
post {1V uRlt W 83 9008, L s bapha o S Shgpm o e 2(D) ot o
SRR Ayl ety et
gfeptl)ggt %yer&g%g%ﬁglvfy%:sggré? gg eﬂégv%r-er%??%eooﬁlgﬁg {Iﬂa éggl tg?’l%gi nf orce
e O R R AR T R
el nfor ol e RSN RIS Lt SR 301 19abEhTD SORERES ST |
;Z)SERZW rre%q%%hr ougﬁflp%e()f\r,\\gggt I/eafl{$b|§§1fir&go%se%%§r?: o%{oosﬁﬁg?%fargtﬂe{?ggg s
are integrated with the film base 26 and are reinforced with the
back deposit layer 33, so as to form a tapered shape enlarging in
15 diameter toward the film base 26 (as shown in Figs. 2(C) to 2(F)).
[0084]
In this way, if a relief exposure of about 500 mJ/cm? is
performed through the negative film 28 from the front side of the
plate material 21, and then back exposure is performed with a
20 prescribed quantity through a positive film 29 or directly without
such a positive film 29 from the back side of the plate material
21, the resultant relief images 32 are reinforced with the back
deposit layer 33 (of 180 pm - 600 pm), and the relief images 32
remain in a relief depth. range of 500 pm - 130 pum. Since the
25 remainirig relief images 32 remain in a shallow depth of 500 pm -

130 pm, and relief depth are shallow, most small independent

spots are restored to result in a printing plate (resinous relief
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plate material 21, and then back exposure is perfornmed with a 20 prescri bed
quanti'ty through a positive film29 or directly wi thout such a positive
film29 fromthe back side of the plate material 21, the resultant relief
i mages 32 are reinforced with the back deposit layer 33 (of 180 pm- 600
pm, and the relief imges 32 remain in a relief depth range of 500 pm -
130 pm Since the 25 remaining relief inages 32 remain in a shallow depth
of 500 pprintid3@ piateald)redpabldedt bravieliapatl ow, a nsisadswalimdgedppendent
spots are restored to result in a printing plate (resinous relief -
pri nti ngwhlighei¥ ) bsapallalpffaprlofldimgheveagativeafibem 2Bage part which is
substantially faithful to the negative film 28. [0085] The printing |ight
quantity o®Q&&] front side of the plate 5 material 21 can be reduced to 1 /
3 - 1/4 of an ordinary quantity (1500 mJ/cn2 - 2000 mJ/cnR) and al so the
time and anounThef pwattengr bigh tr goh dmtitheomasing nfiy osttepidanobeaheeglasd to 1/ 3
or less of those in the conventional process, thus allow ng production of a
r esi foustyadieired! i ganrige pedtecezly towhicB sl f4 icgndhyotdinary quantity
(1500 mJ/cm? - 2000 mJ/cm?) and also the time and amount of
water required in the washing step can be reduced to 1/3 or less
of those in the conventional process, thus allowing production of
a resinous relief printing plate 27, which is friendiy to
10 environments and give less ecological loads.
[0086]
By carrying out relief exposure through a negative film 28
from the front side of the plate material 21, and then performing
back exposure through a positive film 29 or directly without such
15 a positive film from the back side, it becomes possible to provide
a good balance of a highlight image and a shadow image, which
has been impossible to achieve in the conventional resinous
printing plates.
[0087]
20 Moreover, by carrying out relief exposure through a
negative film 28 at an exposure on the order of 500 mJ/cm? from
the front side of the plate material 21, and then performing back
exposure through a positive film 29 at a small exposure of 35
mJ/cm?2 - 72 mJ/cm? from the front side for production of a
25 flexible resinous relief printing plate 27, it becomes possible to

supply from the backside a large quantity of light to a highlight

portion including independent spots to which only a weak light is
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10environments and give l'ess ecol ogical |oads. [0086] By carrying
out relief exposure through a negative film28 fromthe front side of the
plate material 21, and then perform ng back exposure through a positive
film29 or directly without such 15 a positive filmfromthe back side, it
"beconmes possible to provide a good bal ance of a highlight image and a
shadow i mage, which has been inpossible to achieve in the conventional

r esi nousspPPHEdN§r pnatls. frjaongrjdeorbesebrr fotpinara yieigfotainge biask
exposure through a negative film28 at an exposure on the order of 500

ml/ cn2 feepesiteld¥ont agiddelep sHePdyaeelyrer eynall ZManbidyt abdiglet ftor m ng
back exposure through a positive film29 at a small exposure of 35 mid/cnR -
72 ml/ crithe s&adeE Proht A depteseptodiueY i Brasirkes25-BexibFig r 86Ahous
relief printing plate 27, it becomes possible to supply fromthe backside a
| ar ge qudift ibtaf?‘ofﬁxppﬁﬁtret]dgatrﬂ‘gﬁppdﬁt1Sp@|rt3f%fr?1?1ﬂcﬁ g3 P riddder@ent spot s
to which only a weak light is supplied fromthe front side, thereby

f or mPng %P?%gﬁﬁbpbfhgnﬁack deposit layer, and al so supply only a smal
quantity ?f I'%ht to the shadow part. As represented by Exanples 5-13 in

Fi g. 9(A),09§§ back exposure light quantity is preferably about 35 ml/cnR -
5 about 72 . mi/cn2.. [ 0088 The shadow part, Qf the plate terjal 21
formed af tEH€ b%laﬂdgi’pd%‘/ﬁ]rte chh?‘gﬁgﬁﬁftﬁe Bedetiale 2l ITroed jattepr Regkof
required small halJ]f tope dots free tronlﬁoLla se, due_to suffjcient

sol i di fiCRIVH LEEPUER BARVPSIYNEL™ Pie ShiRTPEANRUTAANITeD ST Yt s are
o or G recheni cal Ly, end Bl CaLLY. Y, bt dges. ormed By hack cxpour e
frOrﬂ)COlolfaptShee arf)qmoct%ri)oqgrrr?gr.br jrgfét ﬁ?ug'-%?r}ngé{ tﬂglpeggﬁévedé’cisj mag‘g' |
reinforced mechanically and physically by bridges formed by back
exposure; fhereby providing a shadow part which is composed of
half tone dots free from collapse and can be as bright as given by
the negative film 28.
15 [0089]
Moreover, when the back exposure light quantity is 50
mJ/cm? - 68 mJ/cm?2, the individual spots of the half tone dots
are bridged with a back deposit layer 33 solidified from the film
base 26 at a thickness of about 400 pm - about 500 pm, and the
20 relief image 32 is formed with a relief depth of about 200 pm -
about 330 pm, so that the low relief image is provided with an
increased pressure resistance and can provide clear images
composed of fine micro-characters or photographic images with
good reproducibility.
25 [0090]
The elongated resinous relief printing plate 27 is formed of

a soft plate material 21 with a Shore A hardness of about 30 to
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15[ 0089] Mor eover, when the back exposure |ight quantity is 50
mi/cn® - 68 mJ/cnR, the individual spots of the half tone dots are bridged
with a back deposit layer 33 solidified fromthe filmbase 26 at a

t hi ckness of about 400 pm - about 500 pm and the 20 relief inmage 32 is
formed wwth a relief depth of about 200 pm - about 330 pm so that the |ow
relief image is provided with an increased pressure resistance and can
provi de #PeathigiglesbeskpexaPaire e applviighag adgbf sqvanghiot oyfr Sdhi c
imges wWth good reproducibility. 25] 0090% The el ongat ed resi nous
relief pHidtimg p|%§err2#/_¢r§12f or PERfesrbdy seft mY AcEr i rat &8 arJZEm 88 a Shore
A hardness of about 30 to 40, through back exposure by applying a |ight
quant i t ySewss ipy Fagp 2(Cag say/thed therbpreKaBeposet dayerp33 s fRimed as
shown in Fig. 2(C, so that the back deposit layer 33 is forped with an

i ncr easeWitthiadkABese 2 s ot thiekniess e thee fiime e @6 -t hbesetade; dihg nages
32 are provided with a small relief depth and caused to _have downwardly
enl afgi N HehEPLEEsi ddedr WPERVELRS Wither, sTradt aplichAsRid amst spaped

mechani cal and physi cal rengt hs, The independent spots of half tone dots
are no I"d)nglé?v%egé?”ﬁ’t‘%af& m ghRRefaPhLE EH ‘?’bﬂbee"i‘%l't‘eﬁi‘]af”é’d with
each other and 10 r.ei nforced.. For .this reasqn, the fiexi bl e .resinous
relief p ?ﬁqh}éfgjﬁmpé FRAPIQVEHoMEFRA R PRI BRIFIGRT RETTRE RS alifiG ty and

] i h i f i,nti d i de hal ft dot s,
P esour S LS AANEE BalS AT PLOBrADHi NG o0 gan,phoul S hel i one dots
il b K .. 15[ 0Q91 . i nt.al data, .i1h i
o010 20 RERKR98 AT 0058) o pe, 5T SERELA TRIVE o8EAZpyhE AR T0vS

PP AL LR B! B LSR8 8 SRt o

oo ULk Sl P AGIBLE oA elBR PSRk J SRR BB ! e
(P e SR 85 e, M e BB,
25[Oogz]halftone dots, fine micro-characters and photograph printing
images, which are free form, soiling and breakage.
15 [0091]
As experimental data, the resinous relief printing plate 27
could be used in a rotary press-type printing apparatus 10 to
perform photograph printing for reproducing a combination of
half tone dots of 1 — 99 % and 100 %-solid relief pattern. By the
20 resinous. relief printing plate 27, it was possible to reproduce
half tone dots down to screen lines of 300L and micro characters
down to 0.4 point (pt), e.g., Chinese characters of 0.5pt, thus
having realized printing of from 1%-halftone dot to 100%-solid,
Without so.iling of the half tone dots.
25 [0092]

The rotary press-type printing apparatus 10 was equipped

with the endless belt-shaped resinous relief printing plate
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The rotary press-type printing apparatus 10 was equi pped with the endl ess
bel t -shaped resinous relief printing plate (endless belt-shaped printing
pl ate) 13 produced fromthe elongated flexible resinous relief printing
plate 27. Printing of 300L half tone dots and the character of O0.5pt
correspond to micro characters of 0.18 mmsize. By conbining the resinous 5
relief printing plate 27 and the rotary press type printing apparatus 10,
phot ogr afsindlesnsi nbekly sbfaperb L p300tinia)  Pdaps) ofl 3Sscpeedulcedesirams Hossi bl e.
[0093] The resinous relief printing plate 27 is a soft printing plate 10
with a Sﬁmreg%t%rféﬁé%eoreamwssoeﬁéf 4pringfes plate 2 SofRrindsngons rel i ef
printing plate is nounted on a usual rotary press or a soft endl ess

bel t-sha%BQLf dsaliotiengedioss padnttheg Granactes pbut TR bsoviesdanRd abbut a
rotary press tygg printing apparatus for printing, a conventional printing
pl ate i STHIFAD| 6hesachese ehdl- 1B mimssizer sBYpraoi biginegitm Tesineshed
aslant to the press zone at the tine of printing, thus soiling the hal ftone
dot s.5 Theelieki REIRLIAG i R¥atSr i f i R Pl db& XPIETYL X GSFeRIPON BT&NEM: from
such a liability of soiling. [0094] 20The follow ng know edge was acquired.
At the t?RR25RtBRpdSur BhrsPeprBhiL RE I PBe Rl bl HeBPCYhaisedter83$ nolis
relief printing.plate 13, if ,_a linear region imediately preceding the
printingﬁ%ﬁ??hggﬂﬁ?'3aﬁIBP§S ferial 21 in the print direction is subjected
to back eﬁ%&ﬁﬂ%ﬁ of 50 md/cn2 - 72 mJ/cnR fromthe

The resinous relief printing plate 27 is a soft printing plate

10 with a Shore A hardness of about 30 to 40. When such a soft
resinous relief printing plate is mounted on a usual rotary press
or a soft endless belt-shaped resinous relief printing plate is
mounted by winding about a rotary press type printing apparatus
for printing, a conventional printing plate is liablé to cause that

15 its first printing region is pushed aslant to the press zone at the
time of printing, thus soiling the halftone dots. | The resinous
relief printing plate 27 of the invention is free from such a
liability of soiling.

[0094]

20 The following knowledge was acquired. At the time of
exposure for producing a flexible belt-shaped resinous relief
printing plate 13, if a linear region.immediatély preceding the
printing surface of a plate material 21 in the print direction is
subjected to back exposure of 50 mJ/cm? - 72 mJ/cm? from the

25 back side of the plate material 21, a photopolymer is solidified in
a thickness of 400 pm - 600 pnm to form a back deposit layer 33.

As a result, a relief image 32 in the image region is caused to

-42 -



25 back side of the plate material 21, a photopolyner is solidified in a
thi ckness of 400 pm- 600 pmto forma back deposit |ayer 33. As a result,
arelief image 32 in the imge region is caused to have a reduced relief
depth of 330 pm- 130 pm whereas the non-printing region is reinforced

wi th the back deposit layer 33 to prevent the soiling of the first printing
regi on before occurring. [0095] 5It was however found that when the relief
dept h ofhare ReF¢éncrAngelisd dapthedlicedOt BmMO0 P3P onmedeherers diq i ng of
non-i mage part_ occurred. As a further study, the foll ow ng know edge was
acqui r ed2OBsPFBHtiNBer pgiom ilfgr¢iddosaedf WitHe thatkadatdepresitolayarn 3che
relief depth is set to 130 pmor nore, preferably 180 pm- 10 about 330
pm i.e.to prevgatgheksadpesial thgdirgarrintiag tegiabobe QU0 OFRIEFitHBre, by
adjusting the back exposure light quantity, it becones possible to provide
a right-méfﬁﬁ%sbndless bel t - shaped resinous relief printing plate 13, which

has a plate thickness below 1 nm nore specifically, about 620 Pn1- about
820 pm 15 and & ¥R BrEGENntO BRLK RGN et | thig. T§lapbalepth of thg,

adjusting the. back exposure quantity with half_ tone dot .adatpon to
cont rol THECH HPGERCSE GRS (1R HEEK ‘Gaplli BoF &elesss 1 $3line of Modks, | t

ras, becae BOSShll Scho,PLaide 20 el ess, 0 el tophened [hesbluly
and al| Ov\ogssgicclqﬁlirreede. Agliioerft éig}iinr’]cgﬁg[roeog%ll of the plate material 21,
if the relief depth is set to 130 pm or more, preferably 180 pym -
.10' about 330 pum, i.e., if the back deposit layer 33 is set to. about
400 pm or more, by adjusting the back exposure | light quantity,
it becomes possible to provide a light-weight endless belt-shaped
resinous relief printing plate 13, which has a plate thickness
below 1 mm, more specifically, about 620 pm - about 820 pm
15 and also can prevent background soiling.
[0096]
By adjusting the back exposure quantify with half tone dot
gradation to control the thickness of the back deposit layer 33 to
550 pm or less, it has become possible to provide an endless
20 belt-shaped flexibility resinous relief printing plate 13 which
shows a strong printing durability and allows soil-free relief
printing.
[0097]
By the way, in the relief exposure step shown in Fig. 2(C)
25 for production of the elongated flexible resinous relief printing

plate 27, while a relief image (a printing surface, a straight line

part) 32 is formed on the film base 26, marks for pin feed holes
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By the way, in the relief exposure step showmm in Fig. 2(C) 25 for
production of the elongated flexible resinous relief printing plate 27,
while a relief image (a printing surface, a straight line part) 32 is
formed on the filmbase 26, marks for pin feed holes are forned along both
ends of the plate material 21 of a flexible resinous relief printing plate
‘together with the relief imge, by exposure through the negative film 28.
[0098] S5Seactivempedduloss Hath singls efitivuplatt i mfatpriait Rhgopleatfexdblet he
relief images 32 are forned on the filmbase 26 with respect to such open
mar ks f oFCSHO Bt relirld monsingmlater tegetherasish, the rhbief|srabke besi nous
relief printing plate 27, the image region formed with relief inmages 32 are
i nposed REXPRSHESdough tthe pegatyef Hém BSl.es 37, so that the inposition is
exactly perfornmed. Moreover, in the endl ess belt-shaped printing plate 13
produced fF¥8he flexible resinous relief printing plate 27, the pin feed
holes 37 are fornmed at an even_pitch in the |ongitudinal direction along
bot h i des of Yhdhs é{r@d}medarfé?xwhiﬁem@ﬂouﬁeregi%@rmtlme ristei 47§ ﬁed
holes 37 is set equal to_the pitch of the feed pins 43 prepared in the

pl ate cyHrfd lefsﬂPi*SF.S $B099¢ formed omdhe fdagy haseg éﬁﬁ’dheE%SIb@Et-Ehaped
relief printing plate (endless belt-shaped printing plate) 13 wound about
the pl a'tO 53 ?@%Mﬂ?&bffl%ékarf&rtﬂée Rirgteed ihalger31o far kbiedeasarguitied,
while e.g., 26 qr. nore. holes o{ %he pin feed hole 37 formed al ong both

si des thg?%o CXIRICs AESERR IS eF §lighgREEF Rt Rl bR ?Eedﬂﬁiﬁﬂﬁgg%frﬁgﬂQHFlate
cylinder_18. Accordingly,.the endless belt-shaped relief printing plate is
m);ve andfodlﬁlagdwb%cf??’f%vﬁf?ﬁ%? ‘Vg#iﬂ)"eolm%‘%ﬁ I"&’éé‘nﬁﬁ?pFﬁPttﬁethe pin "
circynferential dirggtion or, width directi.on. For this reason, even en
the gl ongea?{aedﬁ%ecﬁ egg’ b8Pt -Wpedls eNPROSItOR | Y BRRAIWNPPIRFEES 5

instal | elglolrre]:oge;,()tirqryhgreeggfé%p%elt-shaped printing plate 13 produced

from the flexible resinous relief printing plate 27, the pin feed
holes 37 are formed at én even pitch iﬂ the longitudinal direction
.along both sides of the plate 13, and, moreover, the pitch of the
15 pin feed holes 37 is set equal to the pitch of the feed pins 43
prepared in the plate cylinder 18 (16).
[0099]
As a result,. the endless belt-shaped relief printing plate
(endless belt-shaped printing plate) 13 wound about the plate
20 cylinder 18 and the guide cylinder 19 is moved and guided, while
e.g., 26 or more holes of the pin feed hole 37 formed along both
sides thereof are successively engaged with the feed pin 43 of the
plate cylinder 18. Accordingly, the endless belt-shaped relief
printing plate is move and guided exactly without slip or
25 displacement in the circumferential direction or width direction.
For this reason, even when the elongated endless belt-shaped

resinous relief printing plate 13 is installed in a rotary press-type
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printing apparatus 10, it becones possible to perform Chinese character
printing of, e.g., 0.4 point and half tone dot printing down to screen
lines of 300L. [0100] 5Furthernore, the endl ess belt-shaped printing plate
13 is wound about the plate cylinder 18 and the guide cylinder 19 in the
rotary press type printing apparatus 10. Since the printing plate is forned
by wi nding the endl ess belt-shaped printing plate 13 around the plate

cyl i nder pIBItinge appReEi@igs of0.t At It ermes0 podsihtertol @érfonmecbisessy, and
only exchange of the endl ess belt-shaped printing plate 13 is required for
exchangi ABaraeter infinky $| e e 8The x dringeans! hialpl wmmdleaprinting he time:
required therefor is as short as about 5 mnutes. Further, adjustnment of a
t ouch roflPEM becuires nuHmesees HAOL.15[ 0101] Mbr eover, since the
printing length onto a continuous formis determned by the | ength of the

r esi nous r%ﬁﬁhﬁlprinting plate 27 instead of the circunferential |ength of
a plate cylinder 18 (16), exchange of the plate cylinder 18 becones
unnedessary andudthermsgice tha iepddessobelthehapeshmgenbisvomigtanhdcissary.
[0102] Moreover, the endl ess belt-shaped printing plate 13 is fornmed by
engagi ngVPHE hifRRAMhdde Piatt i olindent 1 HorRdetile Bridh e ivdebl € rigsi nous
relief printin | ate 27 and appl.yi ng one- 25 iide adhesi ve tape 40 on the
relief i%cbé“oégrgiwée%g tYRE Pﬁﬁ\‘@&lp@n pparatus 10. Since the printing

plate is formed by winding the endless belt-shaped printing plate
.13 around the plate cylinder 18, the exchange of the plate

10 cylinder 16 is unnecessary, and only exchange of the endless
belt-shaped printing plate 13 is required for exchanging the
printing plate. The exchange is simple and 7easy and the time
required therefor is as short as about 5 minutes. Further,
adjustment of a touch roller becomes unnecessary.

15 [0101]

Moreover, since the printing length onto a continuous form
is determined by the length of the resinous relief printing plate
27 instead of the circumferential length of a plate cylinder 18
(16), exchange of the plate cylinder 18 becomes unnecessary and

20 a spare cylinder for the exchange becomes unnecessary.
[0102]

Moreover, the endless belt-shaped printing plate 13 is
formed by engaging the unevenness junction 39 at both ends of
the flexible resinous relief printing plate 27 and applying one-

25 side adhesive tape 40 on the relief image 32 side of the junction
39, so that the endless belt-shaped resinous relief printing plate

13 in contact with the plate cylinder 18 is caused to have a flush

-45-



39, so that the endl ess belt-shaped resinous relief printing plate 13 in
contact with the plate cylinder 18 is caused to have a flush surface, and
nei t her thickness unevenness nor a tape level difference is forned.

Further, since the plate cylinder 18 is formed by machining as by filing of
a solid (steel) cylinder, the resultant polished plate cylinder 18 can
realize excellent printing 5 quality, even for mcro printing, in
conbi nat sumfade ,h amé enxlitbss belitkakapedimeveaemnngsplmde 43 thpeneldvel t h good
t hi ckness precision. [0103] In an ordinary relief printing apparatus, since
a reliefdifepennti ngy pdanedi s Fhortted, wsthca doablpdast i ciklinaje oh8 ois
cylinder, the bonded printing plate surface is caused to have a surface

i rregul afenmedehsir kubtlyiniffgeatsi y fHénguaf ia ysodfd hisltéehneytimtdepr, i thes due to
uneven thickness of the double-stick tape, thus failing to ensure a good
printi ngregialtiamt, pobpbeg4dplate cylindém l€oramaseatizer exogllehe prinningg
apparatus 10 of this enbodi nent can print mcro characters of 0.4 point -
0.5 poi nauehity, cormr dapuni¢te mrintinvgi th eoortonatiomcyiths thanaotlldes
reproduced by copying with a copying machine due to collapse of 20 the

char act eb&lt-Fhapsidor @rimtingsi pdathe lehdlfesmask| wishapadogri thickpetsate 13
for the rotary press type printing apparatus 10, it is possible to provide
a printiPEE¢SEARol ogy with high security capable of providing prints which
are difficult to reproduce with a copying nmachi ne or can prevent forgery

t her eof . 29[1P1i5] " For this reason, by applying the endl ess

bel t-shaped printing plate 13 which is an endl ess belt-shaped resinous
relief In an”ordinary relief printing apparatus, since a relief

10 printing plate is bonded with a double-stick tape onto a
cylinder, the bonded printing plate surface is caused to have a
surface irregularity remarkably affecting the quality of halftone
dot prints due to uneven thickness of the double-stick tape,
thus failing to ensure a good printing quality.

15 [0104]

In contrast thereto, the printing apparatus 10 of this
embodiment can print micro characters of 0.4 point - 0.5 point
on a continuous form 12,.which micr.o characters cannot be
reproduced by copying with a copying machine due to collapse of

20 the characters. Therefore, by using the endless belt-shaped

pri.nting; plate 13 for the rotary press type printing apparatus 10,
it is possible to provide a printing technology with high security
capable of providing prints which are difficult to reproduce with a
copying machine or can prevent forgery thereof.

25 [0105]

| For this reason, by applying the endless belt-shaped

printing plate 13 which is an endless belt—éhaped resinous relief
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printing plate to the rotary press type printing apparatus 10, nmuch nore
i nprovenent in printing precision and printing performance can be achieved,
and a printing technol ogy capabl e of preventing forgery and high security
only by printing is 5provided. [0106] Also in the case of a
resinous relief printing plate 27 produced froma plate material 21 having
a thickness of 1.14 mm (1140 pnm), the bridge formation between relief
i mges ipringting0péavugio ithd heothagk pdeposityptapeinGdg sagirgmsorl@ess in
t hi ckness, and nechani cal / physical reinforcenent of the relief imge on
t he pri nniumh sméace igoovesnosdk inA peuckidgpasiacibagrer a381 ofpri@Oingm or
| ess cannot provide a sufficient relief image strength because the
sol i di fi pdribackanleposan bayachBIeids andbheprntiblge tbcbkehogy ¢apableg 0107]
Moreover, in the case of a resinous relief printing plate 27 produced from
a pl ate ofteréwinthghafsinggra tdndkhegh ofecdurdidy mmnlyt by spaihtingd ief depth
of 100 pmor less, ink fromthe ink 20 roll 20 (refer to Fig. 1) adheres
to pPi ntewowdeder to soil the printed matter, so that it is desirable to
provi de a hei ght (depth) over 100 pm In the case of using ink with a | ow
viscosity [8408&] the case of a resinous relief printing plate 27 for
fl exographic printing machines, it is preferred to use a printing plate 27
25havi ng a relAlsP dapttheofcage gof 2opepmoits nbekef wargning IMeger 2than in
the relief printing machine. [0108] [Mdification of resinous relief
printi ngﬁ’{ﬂfg‘ﬂ%fd from a plate material 21 having a thickness of 1.14 mm
(1140 pm), the bridge formation between relief images is not
10 enough if the back deposit layer 33 is 100 pm or less in
thickness, and mechanical / physical reinforcement of the relief
image on the printing surface becomes weak. A back deposit layer
33 of 100 pym or less cannot provide a sufficient relief image
strength because the solidified back deposit layer 33 is liable to

15 be broken or torn.
[0107]
Moreover, in the case of a resinous relief printing plate 27
produced from a plate material 21 having a thickness of 1.14
mm, at a small relief depth of 100 pm or less, ink from the ink
20 roll 20 (refer to Fig. 1) adheres to printed matter to soil the -
printed matter, so that it is desirable to provide a height (depth)
over 100 pm. In the case of using ink with a low viscosity as in
the case of a resinous relief printing plate 27 for flexographic
printing machines, it is preferred to use a printing plate 27
25 having a relief depth of, e.g., 200 pm or more, which is larger
than in the relief printing machine.

[0108] [Modification of resinous relief printing plate]
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Fig. 11 shows a nodification of the flexible resinous relief printing

pl ate. [0109] A flexible resinous relief printing plate 27A shown in this 5
nodi fication differs fromthe resinous relief printing plate 27 shown in
Fig. 2 only in the plate material 21A, and the other nmenbers and functions
are not substantially different, so that identical nmenbers are denoted by
identical nunmerals and the description thereof is omtted or sinplified.
10[ 0110] Fig. fdr spostue meddicatienr efithoudlexibilefrewinntisngebeht e 27A,
a plate material 21A of CPT-type not requiring a plate-making filmis used.
As such BIYlang PAteri al 21A  "FUJI TORELI EF DWF95DT, DWF95DI |, etc." are
avai l abl e, for exanple. 15[0111] In the CPT plate material 21A of a
phot osensi 0 Mk esin for relief printing plate, as shown in Fig. 11, a
photosensitive resin layer 24 is integrally |am nated on a base film 22 of
pol yester (PE® HEriblesTaskmas reglich Prinhingiidateed7 Aaybpwas inghllisan 20
abl ation mask 58 reactive to infrared laser is |lam nated on the

phot dsenBiadificatiennditfgep SromTHEealesinom sraskieds pednting wiedea 27 ack
maski ng | ayer reactive to infrared | aser on the photosensitive resin |ayer
24, and $evderns Hig 23 pulutimadied Riate e alisirial Ghl Amf dgthe nethient al | y,
the photosensitive resin | ayer 2524 is not reactive tq infrared | aser.
[0112] mggf?eﬂngxzﬁﬁlcél%TStW et plubstantialivadisferegty sojikat g

pl ate thi ckness of 950 pm incl udes 88 pmthick base film22 a 32

pm t hi ckld}dﬁég?be?el’%gﬁgs 23r¢ uﬂEPPB?\Sn YaddgRtigal Hamearedh pagertheand a
730 pmthick %hotolsc;nsitive resin la ! reactive to infrared

radi at i A SR FPeasof g Odpé'itédrrﬁ%/gs:ifrggh%%%'
10 [0110]

For production of the resinous relief printing plate 27A, a
plate material 21A of CPT-type not requiring a plate-making film
is used. As such a plate material 21A, “FUJI TORELIEF
DWFO5DT, DWF95DII, etc.” are available, for example.

15 [0111]

In the CPT plate material 21A of a photosensitive resin for
relief printing plate, as shown in Fig. 11, a photosensitive resin
layer 24 is in_tegrally laminated on a base film 22 of polyester
(PET} film as a substrate via an adhesives layer 23, and an

20 ablation mask 58 reactive to infrared laser is laminated on the
photosensitive resin layer 24. The ablation mask 58 constitutes a
black masking layer reactive to infrared laser on the
photosensitive resin layer 24, and a cover film 25 is attached on
the ablation mask 58. Incideptally, the photosensitive resin layer

26 24 is nof reactive to infrared laser.

[0112] |

A preferred example of the CPT plate material 21, e.g., with
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5 21 shown in Fig. 2. The base film 22 and the adhesives |ayer 23
constitute a filmbase 26 as fil msupport, and the base thickness is 220

pm [0113] The CPT plate material 21A of a photosensitive resin
for 10relief printing plate is used for production of the resinous relief
printing plate 27A which is a flexible printing plate. [0114] For

the production of the flexible resinous relief printing plate 27A a
posi ti veaf plate2ghpeknpes pplodiddedims dedindes @i ABIGaHm - thsicks Hasre fim pl at e
material 21A (refer to Fig. 11 (A)). The CPT plate material 21A from which
t he covel2fid id251mastibeln addmesieds ilsysubpecifuvdctiomiatg eas erpasitie of the
infrared laser L fromthe front side, to forma plate pattern in the
abl at i onhadgkiozglageshand an7Bi0gnmifiEck pootphensPiivpl sesinmbaret A4 21A, a
negative 20 filmas a plate-making or printing film becones unnecessary.
[0115] Uoexisesitiee dP thiracpy padiztipns evimilaphy ass thar plaie swaterdnl ow ng
the formation of the_pl ate_&?ttern bty | aser |ight L exposure on the
abl atsi on2Aaghosm (peFeg. Lo Hrg. bage (Idm 2Byand pee fadhfay ashéaxkaridhg and
the UV exposure of the CPT plate material 21A in succession on_a CTP
pl at e- rra‘k‘?ﬂﬁt]ﬁ‘ﬁéﬁiehé,ﬂmtbase 26 as film support, and the base thickness
is 220 pm.
[0113]
The CPT plate material 21A of a photosensitive resin for
10 relief printing plate is used for production of the resinous relief
printing plate 27A which is a flexible printing plate.
[0114]
For the production of the flexible resinous relief printing
plate 27A, a positive film 29 may be provided as desired similarly
15 as for the plate material 21A (refer to Fig. 11 (A)). The CPT plate
material 21A from which the cover film 25 has been removed, is
subjected to pattern exposure of the infrared laser L from the
front side, to form a plate pattern in the ablation mask 58 as
shown in Fig. 11(B). For the CPT plate material 21A, a negative
20 film as a plate-making or printing film becomes unnecessary.
[0115]
UV exposure of the CPT plate material 21A is carried out
following the formation of the plate pattern by laser light L
exposure on the ablation mask 58 (refer to Fig. 11 (C)). By
25 performing the drawing and the UV exposure of the CPT plate

material 21A in succession on a CTP plate-making machine, it

becomes possible to prevent scratches due to handling of the

-49 -



beconmes possible to prevent scratches due to handling of the plate
material 21A. [0116] The CPT plate material 21A conveyed to a

| anphouse is irradiated with ultraviolet radiation (315 nm- 400 nm (W)
from 5 the ultraviolet radiation |ight source in the | anphouse, while
being nmoved at a prescribed speed in the |anphouse, whereby relief exposure
is performed. [0117] In the relief exposure, the photosensitive resin |ayer
24 of 10pilhee @PAtqliai @ vaterial 21A is irradiated with the ultraviol et

radiation at a light quantity of, e.g., about 500 mJ/cn2 through the plate
pattern of [@ h&6abl ati on mask 58. The portion exposed to ultraviolet
radi ation of the photosensitive resin layer 24 is solidified (photo-cured).
By the photocuffiheg CRI rpldtef mabgeal220h Tonveghal act er lamphpuseuis is
formed in the photosensitive resin layer 24 of the CPT plate material 21A
and the reladihtedagaS2ilisavioleedaidiationapet Sdnahapeovhned) eularfges t owar d
the base film22. [0118] 20The ultraviolet relief |ight exposure as
pri nti ngtegpudtrayviptst bedietfor nEghlty sosireg tuht taei dheiphadisat | ahidé a
| ight quantity of about 500 mJ/cnR2 , preferably 490 mJ/cn2 - 530
being moved at a prescribed speed in the lamphouse, whereby
relief exposure is performed.
[0117]
In the relief exposure, the photosensitive resin layer 24 of
10 the CPT plate material 21A is irradiated with the ultraviolet
radiation at a light quantity of, e.g., about 500 mJ/cm?2 through
the plate pattern of the ablation mask 58. The portion exposed
to ultraviolet radiation of the photosensitive resin layer 24 is
solidified (photo-cured). By the photocuring, a relief image 32 of
15 a character or a picture is formed in the phétosensitive resin
layer 24 of the CPT plate material 21A, and the relief image 32 is
formed in a tapered shape which enlarges toward the base film
22.
[0118]
20 The ultraviolet relief light exposure as printing exposure
may be performed by using ultraviolet radiation at a light
quantity of about 500 mdJ/cm? , preferably 490 mJ/cm?2 - 530
mJ/cm? , more preferably 500 mJ/cm? - 520 mJ/cm?2. If
irradiated with ultraviolet radiation at a light quantity of about
25 500 mJ/cm?, the photosensitive resin layer 24 is provided with a

relief image 32 with a relief depth of about 730 yum at an exposed

part. The relief depth becomes smaller when a relief image is a
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mi/cn2 , nore preferably 500 md/cn2 - 520 md/cnR. 1f irradiated with
ultraviolet radiation at a |light quantity of about 25 500 ml/cn®, the

phot osensitive resin layer 24 is provided with a relief image 32 with a
relief depth of about 730 | am at an exposed part. The relief depth becones
smaller when a relief inage is a small spot. [0119] After the
relief image 32 is forned in the photosensitive resin |ayer 24, the CPT

pl ate maswyaldlspotA is taken out fromthe 5 | anphouse and is reversed, and a
positive film?29 is positionally aligned with the ablation mask 58 and

i ntimatel ylOddh®ked and fixed to the back side of the plate material 21A by
vacuum adhesi on and fixation. By the vacuum fixation, the occurrence of a
posi tion gap ahffeadkesi onlinhdveagesd2bis isemedeirCHholphetd®nsitird al 21A
and the positive film29 is prevented. A cover filmof, e.g., a vinyl

chl ori der¢&& h?y%@“beﬂaﬁpq:?«%dpbmeomﬁhteerpééizMfeiSf thkeRroouit ffrpsedd: [ 0120]
In this way, the CPT plate material 21A of a photosensitive 15 resin for
reli & phaAPPRESS and is rausireeternd 2 ostivmitlar R 2x¥gopasitionabin he
drawi ng laser light L and the UV exposure in succession, and then taken
out. The2lgRER- JUthchreppriiatica: eppak 28Aand tindAmatedy sedhgred 8nd he back

side thereof, the positive film29 is desirably affixed b%/) vacuum fi xati on.
Then, t x51iatt8 the back side of the plate material 21A by vacuum

adhesion and fixation. By the vacuum fixation, the occurrence of

a position gap and adhesion unevenness between the CPT plate

10 material 21A and the positive film 29 is prevented. A cover film

of, e.g., a vinyl chloride resin, may be applied onto the positive
film 29, if needed.

[0120]

In this way, the CPT plate material 21A of a photosensitive

15 resin for relief printing plate is subjected to relief pattern

exposure with the drawing laser light L and the UV exposure in

succession, and then taken out. The taken-out CPT plate material

21A is then reversed and, on the back side thereof, the positive

film 29 is desirably affixed by vacuum fixation. Then, the plate

20 material 21A is again introduced into the lamphouse, and bac.k

exposure is performed. In the back exposure, the plate material

21A ié exposed from its base film 26 side directly or fhrough the

positive film 29 to ultraviolet radiation in a light quantity of 35

mJ/cm? - 72 md/cm?2, to form a back deposit layer (back

25  solidified layer) 33 all over the photosensitive resin layer 24. on

the film base 26 side of the CPT plate material 21A (r.efer to Fig.

11(D)).
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20 material 21A is again introduced into the | anphouse, and back exposure
i's pefrformed. In the back exposure, the plate material 21A is exposed from
its base film26 side directly or through the positive film29 to
ultraviolet radiation in a light quantity of 35 mJ/cn2 - 72 md/cn2, to form
a back deposit layer (back 25 solidified layer) 33 all over the
phot osensitive resin layer 24 on the fil mbase 26 side of the CPT plate
material APAZ¥efer to Fig. 11(D)). [0121] The back deposit |ayer
33 is forned all over the filmbase 26 side of a 950 pmthick plate
material 21A, Theabtal*?ikcmlﬁa@@roﬁ&%lﬁorﬁo@m%r eaﬁn@vt@pi thesbidmpm
preferably 200 pm- 5 550 pm as a 1L{)hot ocured (solidified) thickness
portion bﬁs@r‘%ﬁméﬁo@féﬁsi?ﬁpvém'ébllﬂ | plete mteThal BAdk ideposhicknsasy 33 is
integrally formed with the filmbase 26 as the filmsupport, to raise the
mechani ciAN&RPiphyS var et Mot kst uhdopRBLotams Preder #lely R 00e pia:f-
printing Iate 27. A thicker back deposit |ayer 33 10 provides a Iarger
nechém caPlamimphysi ealPetosgied deolibifindit éhiekeesal Po1tiqmighithe

(@ and 11(D) have shown an_exanpl e wherein back exposure is
per f or rre‘d’z‘aF?%?n}?)’éﬂY%r AERLR t F?e‘/?ra 2&f ﬁl&oshﬁékt slanRsits 1eper pat elsmat eri al
21A of aphoto ensitive resin reli pr ntlng pl However, it is
al so posditeegally 3@?%%@ tBFi é‘flnbx%%%r% af ttl}féafb]éBkSBPrB’ﬁGret
Si rrultanequsl fromthe fr |de and back S%S_‘ %ftthe CPT pl ate. materi al

21A, or Yfffo feﬁ‘trﬁsc a0dica p9cf§ r%hYﬁl%advaW&él e tasgrod tive.

20[ 0123] The CP | at e terlal afte the otocyrin bythe lief
exposur & <t Bﬁgfgei?ﬁb% inja f‘ﬁe%‘zxp’ésﬁ Lekee a?lg HSPP it Faxsi ﬁg t he
abl 6}“ Or]prov1 e5s8aa?argtehre neggfqgln\llcealfl | 2pghysica.l strength of the plate

material 21.
[0122]
Figs.11(C) and 11(D) have shown an example wherein back
exposure is performed after performing the relief exposure to the
15 CPT plate material 21A of a photosensitive resin for relief
printing plate. However, it is also possible to perform the relief
exposure and the back exposure simultaneously from the front
side and back side of the CPT plate material 21A, or perform the
back exposure in advance of the relief éf{posure.
20 [0123]

- The CPT plate material 21A after the photocuring by the
relief exposure and back exposure in the exposure steps is, after
removing the ablation mask 58 and the positive film 29
therefrom, sent to a water washing step. In the water washing

25 step, washing with water is performed by using a flat-type
washing brush 35 installed freely slidably in a washing apparatus

(not shown), to effect washing with water of ordinary temperature
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therefrom sent to a water washing step. In the water washing 25 step,
washing with water is performed by using a flat-type washing brush 35
installed freely slidably in a washing apparatus (not shown), to effect
washing with water of ordinary tenperature as shown in Fig.11(E). In the
washing with water, the CPT plate material 21A is washed by the flat-type
washi ng brush 35 with a small anount of water continually supplied thereto,
whi | e beaagshowed iat Fag rlalt(E) ofIns éher wlasthamg mithi wateo, sbeeCHT Ipiate eds 5
mr mn. [0124] At the time of water washing, the flat-type washing
brush 35materpak@ Fedbpweshieldy byr theotfdat-dyale WasdhinggbaoshofSi witkext ed by
a rotation washing brush, for several mnute, e.g., 3 mnutes, 10 together
wi th wastmedl epmefunnt ¢ifnwayer eopetiaualdy supplicst thieoato 24vhilabbeing®s |

t her eby renoving or washing out a yet-uncured resin portion of the

phot osensiavedk aks matgyed s4veramtems comedminsi to sseYeard dfundesd=l i ef
imge 32 and the back deposit |ayer 33. The anmpunt of thus-renoved nateri al
resi ¥ of MIB /Mg .non- cured portion corresponds to the relief depth, and is
far |l ess conpared with that in the conventional case. For this reason, the
nunber of [$di44kenpval works is reduced, and thus reducing damages to

m nute characters. Mreover, the frequency of wash water exchange can be
decreased, and?tH&eAERENG! 20ataTe 3¢ n$Habh ol pbrtyPensr som g bsweht ti e,
thus leading to remarkabl e reduction of electric power and the cost for

di sposi t?8noMmNEet ragigtiraallyner igtatiomahibigsdingactian ilsdesettafith a
continual supply of a snall anount of wash water of ordinary tenperature at
a rate ofY®§oALED Washig Bidsth nfet vevesabmri gy g eCndit f | BENBARS, t her eby
enhanci ng the outstandi ng environmental characteristic unique tgo a water
devéloopnté)rﬂet&%ewﬁ%t‘@a t Watgf of ordinary temperature, e.g., at about

24 C - about 25 C, thereby removing or washing out a yet-
uncured resin portion of the photosensitive resin layer 24 from
the cured resin surface of the relief image 32 and the back
deposit layer 33. The amount of thus-removed material resin of
15 the non-cured portion corresponds to the relief depth, and is far
less compared with that in the conventional case. For this
reason, the number of soil removal works is reduced, and thus
reducing damages to minute characters. Moreover, the frequency
of wash water exchange can be decreased, and the washing
20" treatment can be performed for a short time, .thus leading to
remarkable reduction of electric power and the cost for
disposition of waste liquid. The water washing can be carried out
with a continual supply of a small amount of wash water of
ordinary temperature at a rate of 3-6 liter/min. for washing the
26 CPT plate material 21A, thereby enhancing the outstanding
environmental characteristic unique to a water development type

plate material.
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[ 0125] After carrying out separation renoval of the uncured resin of
the photosensitive resin layer 24 and renoving it fromthe hardened resin
(relief part) surface, an aqueous developer is 5 unifornly sprayed onto the
whol e plate surface at a desired hydraulic pressure if needed, to conplete
the water devel opnent step. The aqueous devel oper is used in order to
pronote the separation renoval of unreacted uncured resin, and may be a
liquid (tal® kr may be sufficient.) capable of dissolving or 10 swelling
uncured resin. The photosensitive resin photocured (i.e., solidified by
exposure to |iQHer feewdng audosemaratipnorempsialadf (theyupictiried aesisvel oper,
and acquires a chem cal resistance _against the devel oper. Using this
proper t yof tthe rRhptasengigy 3 xresmn daEehadk @apbsiampyyeg B3 ferbelthent in

t he physjcal 15 characteristic (strength) can be forned on and integrally
with thehpfflaRBdsdesen (lpgbvPaEt)t SAITTRES| bRE FHOIORRASHEVEEOPRSi 16 rel i ef
printing plate 27A. [0126] The photosensitive resin relief printing plate
27A & t eFDPTRRLh TREAWGh fater the wepleeblade araridceedinid ndepEedr yi ng
heater 36 gs shown in Fig. 11 Fé, to be free fromwater drop_adhering to

t he resilﬁSaEaP Ci BFeﬁ?Vﬁ‘?ilﬁgn Faed: JPacompISiRot G SH_FET WS VEdP Y] | ef

printing Iategﬁ.&rA after th dr}/i ng step is subjected to post-exposure,
conpri si Wy Fexp @ql?%wgicﬁFVE'%qil@htu NP LTAGcACaPTAM Ly i tHCet

fl uorescence |li.ght and a hi gh- pressurg rrercurqy-vapo_r lanp. I n the
post-exp%%%?’éatégﬁprﬁﬂ%vaa} i FYGASOEE Brdtbis bf G meeR&ni®®aY BSd @physi cal
strengtl‘i.and trem)valt of surface tq Ki. ne of %&el phqt asensj t.ive resin
relief prfiHifn{taR at'e QWAFI%tsﬁi Y flﬁl’\?n?'i CAPEH &t & SEREB& &d resin

ft the d | t f t.i.ni i ght . f I t h f
Aboul 300" R X6 QRO T6D PHitiTne Pkt PRST8RARetES FoALR! BHRIIORRSn 0

t her i I ment 0127 In th duct i 1.0 [
el ot Bl AYUSROCE 29K, RO by WEhOuaeBFY ditndcdfibabist oF "

gﬁxielr ggn@‘;wz%ﬂagriﬁwg wapt%i%OSta_ e)&%%selllcr)gér,myanb Cgécrllluer%soma b%h%%?cqalan

resistance against the developer. Using this property, the relief

image 32 and the back deposit layer 33 excellent in the physical

15 characteristic (strength) can bé formed on and integrally with the

film base 26, to provide the flexible photosensitive resin relief
printing plate 27A.

[0126]

The photosensitive resin relief printing plate 27A after

20 washing with water is then heated and dried with the drying

“heater 36 as shown in Fig. 11(F), to be free from water drop

adhering to the resinous relief printing plate 27A. The

photosensitive resin relief printing plate 27A after the drying step

~is subjected to post-exposure, comprising exposure from active

25 light sources, such as ultraviolet fluorescence light and a high-

pressure mercury-vapor lamp. In the post-exposure step with a

main purpose promotion of mechanical and physical strength and

-54 -



10 consci ous processor (not shown), for exanple, known by product nanes of
FTP64011 and FTWB50LI I, available fromFuji Photo Film G aphic Systens

| ncorporated. Thus, the flexible resinous relief printing plate 27A is
produced. [0128] 15An endl ess belt-shaped resinous -relief printing plate
is produced fromthe thus-produced flexible resinous relief printing plate
27A. However, the production of such an endl ess belt-shaped resinous relief
printingrematveli sfnstirfhidd eradltinfesemdfhehpr gditosem safiviehe esesi peussrel i ef
printing plate (endless belt- 20shaped printing plate) described with

ref er encprimtifiggpl@te A¥ Ahatctihic digharat imadiatedi td athe. cu@td9reds0 for
production of the resinous relief printing plate 27A as a nodification, a
hi ghl y ehftieci etite phidwglolpynent offram e r croenia@l laglapt alvidridey afid a
precision quality in the field of relief printing is avail abl e.

Parti cul walvglet pth resagousof elbeaft FaMtnmg -phdoat246 qges. "Dhenposssitate a
negative filmas a plate- making film and allows easy and secure

pri ntd ngeerpssue ésgectfivanyed nnt Ae &pospherst emvisonnbatt.an i nproved
productivity is achieved. Mdrreover, as a plate-making filmis not required,
an out st and@ &7 esi nous relief printing plate 27A can be produced

In the production of the resinous relief printing plate 27A,
the washing with water in the aqueous development, drying and
post-exposure, may be carried out by using an environment-

10  conscious processor (not shown), for example, known by product
names of FTP640II and FTW350LII, available from Fuji Photo Film
Graphic Systems Incorporated. Thus, the flexible resinous relief
printing plate 27A is produced.

[0128]

15 An endless belt-shaped resinous Trelief printing plate is
produced from the thus-produced flexible resinous relief printing
plate 27A. However, the production of such an endless belt-
shaped resinous relief printing plate is not different from the
production of the resinous relief printing plate (endless belt-

20 shaped printing plate) described with reference to Fig. 3, so that
the explanation is omitted..

[0129]

Also for production of the resinous relief printing plate 27A
as a modification, a highly efficient photopolymer of

25 environmental adaptability and precision quality in the field of
relief printing is available. Particularly, the resinous relief

printing plate 27A does not necessitate a negative film as a plate-
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5 with | ow environnmental | oad. [0130] [Attachnent to the printing
apparatus of a resinous relief printing plate] The el ongat ed
flexible resinous relief printing plates 27 and 27A are produced fromthe
plate materials 21 and 21A, 10 respectively, of a photosensitive resin for
relief printing plate through the production steps shown in Figs. 2(A)-2(F)
and Figs. 11(A)-11(F), respectively. The thus-produced resinous relief
printi ngMiking 2filmm7And s alaws dedsw t andarsecyr®r printingd dFpesur a
prescribed pitch in the marginal zones 34 integrally formed 15 with the
relief iRAegeE2EHritnithsgcENPEYEE) SIGRf 8P thBakign iTppIpeedapiadetivpin f eed
hol es of the_resinous relief printi % pl ate 27 _§Z7A) are bored by a boring
means t oS 8ERLPY R T SATERNY 37 | Rlpde nmvadiing [2Bhés mat rgayipedh adhds in
the longitudinal, direction of the resinous relief printing plate 27 are cut
so as t R IRTYNRITEII Y USohpligheRtidryngnalete 5317a‘ge§36f begpgoduced
concave-convex pattern or zigzag pattern along a wdth direction. [0131]
Thus ? whi't E%Wi fgvirnBeRtrbdaafol es 37 in the marginal zones 34 of the

el ongated resjnous relief printing plate 27 at a 25 predeterm ned pitch
(for exa 3] Zﬁéitf%ﬂhf"}f{)rétr\fﬁl )t?lebé’crﬁnéﬁb% FPPRFRIY DY tdiSTAP % ect i on

of the resinous. reliefkgtlr‘?i nting plate 27 are cut to formnutually

conpl enerft he?tipﬁlorhtéﬁ\gep ex shapes (including zigzag pattern) along a

wi dth .directi 0132 ..Next, the resinoys reljef printing _plate 27
formed with t %i Aiilgat o e weshBSHa Sehat potrune Bladetndven

nds, i.s at rinti ar at us

shapes ing Ao henshkyglash spis bos ShLACSRocile B nbas,appeatue,
10,d5he r%%ip%ec_tgvoéll ?r iL9ai S S(%mswhag .noved toward rte e pl artlg-.c lin etre 18, if
needdd, BYPISHRG 4 nBhe? r BEOTSEFBR HEENARPLYM (Hot™ HIWA: i’d{%l%%
through the production steps shown in Figs. 2(A)-2(F) and Figs.
11(A)-11(F), respectively. The thus-produced resinous relief
printing plate 27 (27A) is provided with marks for pin feed holes
at a prescribed pitch in the marginal zones 34 integrally formed
15 with the relief images (printing surface) (refer to Fig. 3).The
marks for pin feed holes of the resinous relief printing plate 27
(27A) are bored by a boring means to form pin feed hole 37 in the
marginal zones 34, and both ends in the longitudinal direction
of the resinous relief printing plate 27 are cut so as to form
20 mutually complementary uneven shapes of, e.g. concave-convex
pattern or zigzag pattern along a width direction.
[0131]
Thu_s, while boring the pin feed holes 37 in the marginal
‘zones 34 of the elongated resinous relief printing plate 27 at a
25 predetermined pitch (for example, 1/2-pitch interval), both ends
in the longitudinal direction of the resinous relief printing plate

27 are cut to form mutually complementary concave-convex
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Then, the elongated resinous relief printing plate 27 is inserted fromthe
guide'roller 19 side to above the plate cylinder 18 (16) so that its relief
i mge (printing surface) 32( F )aces upward. The inserted resinous relief
printing plate 27 is further 15 introduced while the pin feed holes 37 in

~ the marginal zones 34 thereof are engaged one by one with the feed pins 43
of the plate cylinder 18. At this tinme, the plate cylinder 18 is held in

t he stat shepeselimglndingizigzigapatticdnl4lon@Taenidtthelietorigat ed resi nous
relief printing plate 27 is further sent in along with the rotation of the
plate cyl[?hd@f 18, passed by the ink rollers 20 to be wound about the plate
cylinder 18 and pulled out from between the plate cylinder 18 and the

i mpr essi on cyl Ngaér $he7aesifmau § rrehiefendirgfinghplangl R&dformeds witksihmous
relief printing plate 27 is returned to the guide roller 19 side and wound
about t heigfiege B@ﬂ?%ri*»ﬁgnf totnmhasgimaeeosiede3f hendofinesnd shepesestr sed
and returned toward the plate cylinder 18 side . [0135] Next, the
frontd enfodh langidndigal endesinctdachiedeto piitirigtigiatap parataturlded to
the plate-cylinder_18 side is guided to the 5 rear end thereof, and both
ends in tReWDAd tHig nat @ raktanec off tthe adsppbusen el tioefthsr infinHa Il ate 27
are engaged with each other to forma concavo-caonvex junction. A one-side
stick adhBBATEtraptl4dhieseuiderdiendd iecsememhat mayvedrtawand s inting

surface) side over the thus-joined hoth ends extending in a width direction
to 10 coﬂl;ﬂté’t'ﬁyllﬁ’éiecronéé/o-’éj nYexdptncthdon Wiingheae| BIRJH edeBBIAHOMS rel i ef
printing plate 27. The glication of the adhesive tape 40 can be perforned
by util ik %W’EJH%G@E ¥ face S of the plate cylinder 18, or with the
aid %f a flat:surfaced sheet (not shown). [0136] 15By sticking the adhesive
tapé 40 orf ual | y engaged

Then, the elongated resinoii,s relief printing plate 27 is
inserted from the guide roller 19 side to above the plate cylinder
18 (16) so that its relief image (printing surface) 32( F )aces
upward. The inserted resinous relief printing plate 27 is further

15 introduced while the pin feed holes 37 in the marginal zones 34
thereof are engaged one by one with the feed pins 43 of the plate
cylinder 18. At this time, the plate cylinder 18 is held in the
state of being rotation-free.

[0134]

20 Then, the elongated resinous relief printing plate 27 is
further sent in along with the rotation of the plate cylinder 18,
passed by the .ink rollers 20 to be wound aboﬁt the plate cylinder
18 and pulled out from between the plate cylinder 18 and the
impression cylinders 17a. The front end of the pulled-out

25 . resinous relief printing plate 27 is returned to the guide roller 19
side and wound about the guide roller 19 from the lower side

thereof, and then reversed and returned toward the plate cylinder
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both ends of the elongated resinous relief printing plate 27 along a width
direction fromthe relief inmage (printing surface) 32 side, as shown in
Fig. 3, the concavo-convex junction 39 is sinply formed and firmy fixed at
the both ends of the resinous relief 20 printing plate, whereby an endl ess
bel t-shaped resinous relief printing plate, i.e., the endl ess belt-shaped
printing plate 13, is formed in its place. Wen sone pin feed holes 37
formed i A8t tiarar gi nal zones 34 of the resinous relief printing plate 27 is
bl ockaded with the adhesive tape 40 at that time, the adhesive 25 tape 40
may be punthk3St hrough for reforming the pin feed holes 37. [0137]

Next, by operating a position adjustnment device (not shown), the guide
roller 19 is nJe&d: dhayirpndnsrAeoitiae elepigiatadrreignon sadplist printimsg on
acting on_the endl ess belt-shaped printing plate 13, whereby the attachnment
to the pPlata Ry 3eippaed: te toe arlathecylindess1Besidehigpadipetinte diopl ate 13
is conpleted. In the printing apparatus 10, a conbination of the endless
bel t -5shapear g dithegepiatand ety emeés pinattbeclopgterdipglcdiresspomdef to a

pl ate cylinder (16) covered with a printing plate in an ordinary relief
printi ngtBpFEsiboys 19iel pginting plate #he anq srgageshpatht each v iheequi pped
with the el ongated endl ess belt-shaped printing plate 13 which is an

endl ess HEAPT TP TR ARV R HECHAT nfl ARepPidle stitk adiiesined@nst | ess
than 1 mmand therefor Iight .in weight. The novenent of the_ endless 15

bel t - shapBd SpPtthtk Ry pPRIE AL Hhie dedichy redgademEmting SEREAGs) S¥ded hol es
37 in the margi nal zones 34.thereof and the feed pins 43 prepared in the

pl ate cy?Y%éﬂelgl?uWJt%Bﬁg Pé’ﬁgi Rgds ?ﬂ?%&lrtﬁ 4P gc¥idhR g’ﬁe&t}%’hg‘i"t udi nal
di re%ti on or H wi dth direction, thus ensuri n(% eEact and Stcﬁbi | i.zed nmovenent
free ' r oM PARIALT AG 26 OREETOLY X 04 BSF NbrEovBE, eLongatethd CSEREEP0- convex

joint of, BotpoSda o 7N ST MM LIS SR 9P (AUNETRL L ARG 403! e

can be performed by utilizing the cylinder surface S of the plate
cylinder 18, or with the aid of a flat-surfaced sheet (not shown).
[0136]
15 By sticking the adhesive tape 40 onto mutually engaged
both ends of the elongated resinous relief printing plate 27 along
a width direction from the relief image (printing surface) 32 side,
~as shown in Fig. 3, the concavo-convex junction 39 is simply
formed and firmly fixed at the both end_s of the resinous relief
20 printing plate, whefeby an endless belt-shaped resinous relief
printing plate, i.e., the endless belt-shaped printing plate 13, is
formed in its place. When some pin feed holes 37 formed in the
marginal zones 34 of the resinous relief printing plate 27 is
blockaded with the adhesive tape 40 at that time, the adhesive
25 tépe 40 may be punched through for reforming the pin feed holes
37.

[0137]
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printing surface side, and the tape level difference of the 25 adhesive
tape 40 is not forned on the base film 22 side of the endl ess belt-shaped
printing plate 13, it is possible to obviate a printing unevenness or an
adverse effect on printing precision attributable to a tape |evel

di fference. [0140] In the endl ess belt-shaped printing plate 13,
the relief image (a printing surface) 32 and the marks for pin feed hol es
37 5 are forneHe§InuBUan@Dgs¢Vngand thsipramt iadjustnfeacte dsvposi (monal |y
i nposed with reference to the pin feed hole 37, it becones possible to

al ways pehpoimh dlgceupdentaliey (& i mevadi ayagpiedndthe plate cydmd¢min. ).
[0141] 10Furthernore, the plate cylinder 18 (16) and the inpression

cyl i nder 187a0ar@diBbtth fortgBgion @cdongd ost eelthy| endéesy hathishiangd such as
filing, with a good circularity so that these cylinders show a good

rot at i onPhdltaREe Rlifdehehdy WEiQinbY edBengpttachment to the printing

5 apparatus 10 of the endless belt-shaped printing plate 13 is
completed. In the printing apparatus 10, a combination of the
endless belt-shaped printing plate 13 and the plate cylinder 18
corresponds to a plate cylinder (16) covered with a printing plate
in an ordinary relief printing apparatus.

10 [0138]

The printing apparatus 10 is equipped with the elongated
endless belt-shaped printing plate 13 which is an endless belt-
shaped resinous relief printing plate in a thickness of less than 1
mm and therefor light in weight. The movement of the endless

15 belt-shaped printing plate 13 is guided by engagement of the pin
feed holes 37 in the marginal zones 34 thereof and the feed pins
43 prepared in the plate cylinder 18, without causing slide or
displacement in a longitudinal direction or a width direction,
thus ensuring ekact and stabilized movement free from printing

20 unevenness.
[0139]

Moreover, since the concavo-convex joint of both ends is
achieved with the one side adhesive tape 40 applied from the
printing surface sid¢, and the tape level difference of the

25 adhesive tape 40 is not formed on the base film 22 side of the
endless belt-shaped printing plate 13, it is possible to obviate a

printing unevenness or an adverse effect on printing precision
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to less irregular novenent affected by a printing pressure 15 exerted in
relief printing, thus ensuring exact and accurate printing. According to
the printing apparatus 10, it is possible to effect mcro character
printing down to 0.3 pt (point) and photograph printing up to 300 I|ines,
e.g., 175 lines, by using a relief printing plate. 20[0142] [ Second
enbodi ment ] Fig. 12 is a configuration diagramshowi ng a principle
of a secatidibnbabiierdata dhpenkevedi differgrappar at us: [0143] A printing machi ne
(printing apparatus) 60 of this 25 enbodinent is a rotary press type
printing dSdt@k us including four sets of printing apparatus 10A, 10B, 10C,
and 10D di sposed in series for effecting color printing or color
phot ogr aphy primtthhgy endless bolitshapesl ferimtirgwpilate | $3f ethouteliebm a
feed roll 11( E3 ach of the 1st to 4th printing apparatus 10A, 10B, 10C, and
10D has $RAget(@ erimdnfeuserfare)i dénandathe onanbsefasf pitmdepdi holes 3ppar at us
10 of the 1st enbodiment, so that detail ed explanation 5 thereof are
oni t ted ME dprEad symHéaneerislnummdal $heopsinting: swesfare & PURitiinf er ence
fromthe printing apparatus_ 10 of the 1st enbodiment is that the respective
printi n?AppHrRessd1gathoeferenceate tlop rite feqdi pwde Wt Hti RRCPBIdSers 20A,
20B, 20C and_20D, respectively, for supplying 4 color inks of yellow red
10( mageR A5 SIGFU ECVAYS RRAIMBckXa¢esérting((§t g pramjing speed of,

e.g., 200 m/min.). '

[0141]

10 Furthermore, the plate cylinder 18 (16) and the impression
cylinder 17a are each formed of a solid steel cylinder by
machi_n_ing, such as filing, with a good circularity so that these
cylinders show a good rot.ation balance and heavy weight leading
to less irregular movement affected by a printing pressure

15 exerted in relief printing, thus ensuring exact and accurate

printing. According to the printing apparatus 10, it is possible to
effect micro character printing down to 0.3 p.t (point). and
photograph printing up to 300 lines, e.g., 175 lines, by using a
relief printing plate.
20 [0142] [Second embodiment]
Fig. 12 is a configuration diagram showing a principle of a
second embodiment of the printing apparatus.
[0143]
A printing machine (printing apparatus) 60 of this
25 embodiment is a rotary press type printing apparatus including
four sets of printing apparatus 10A, 10B, 10C, and 10D disposed

in series for effecting color printing or coior photography printing

- 60 -



A rotary press type printing apparatus of the sane type is used for each of
t'he 4-color printing apparatus 10A, 10B, 10C and 10D, which include the

fl exi bl e endl ess belt-shaped printing 15 plates 13A, 13B, 13C and 13D,
"respectively, of the same | ength. The endl ess belt-shaped printing pl ates
13A, 13B, 13C and 13D are driven in synchronismw th each ot her according
to prescribed timngs, so as to positionally align the inmage regions (notif
parts) ofntheapepptEttipusdierm D[ wiysh is fed gué pramt ed feedt irelous form
12 is cut by a cutting device 15, for exanple, and the cut sheets are
stored i hl1&Eadt adethsold sgito poh4priEngeapparatey| 1 Gierl OB, (06), and t he

i npression_cylinder 17a(17) of each of the printing apparatus 10A, 10B, 10C
and 10D b¢P patiucialng aapdsagtvin sdkindicall inddrose of ddle pyintaer s)
simlarly as those in the printing apparatus 10 of the 1st enbodi nment. Each
of the prPREFAapfhcitils 1A aobotimenrbsse Hh afafetailadt eoplagsatign he 1st
enbodi nent. [Q147] 5In the printi n%_ appar atus of the present invention,

vari 8us thefgodsarpepmistetheby pailetiing pdsmdicahmwmanglsr enangtablar
attached to a single plate cylinder 18 easily, and various |ongitudinal and
transverB88m1PsEy g'fheprqlﬁftqrﬁﬁlc@aﬁr‘b@ et @Fh’%é‘r’(ﬁy anrpT 3tk cHardf tget he

bel t-shaped printi.ng plates. This is 10different fromthe printin

appar at pet &ﬁnbpfié@?e% iht gt . TCSRACAYS SRTINIANE| RPOREALUS) 108
cylinder s, Lor, gLt e P N, S 285 with ink rollers 20A, 208, 20C

and 20D, respectively, for supplying 4 color inks of yellow, red
10 (magenta), blue (cyén) and black, respectively.
[0144]

A rotary press type printing apparatus of the same type is
used for each of the 4-color printing apparatus 10A, 10B, 10C
and 10D, which include the flexible endless belt-shaped printing

15 plates 13A, 13B, 13C .and 13D, respectively, of the same length.
The endless belt-shaped printing plates 13A, 13B, 13C and 13D
are driven in synchronism with each other according to
prescribed timings, so as to positionally align the image regions
(motif parts) on the printed producfs.

20 [0145]

The printed continuous form 12 is cut by a cutting device
15, for example, and the cut sheets are stored in a storage box
61.

[0146]

25 The plate cylinder 18 (16) and the impression cylinder

17a(17) of each of the printing apparafus 10A, 10B, 10C and 10D

are respectively composed of solid cylinders (steel cylinders)
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[0148]

Various sizes of solid cylinders may be used for the plate

cylinder 18 and the inpression cylinder 17a, for exanple, 15dianeter
of 10 inches, 15 inches, 20 inches, 28 inches, and 30 inches. [0149]
In the above-nentioned second enbodi nent, a 4-color printing nmachine 60 was
explained, but it is also possible to 20 conpose printing machi nes for

ot her- nunbers of colors, e. (
or 5-col SYMPATH | A§ dfRSeat ik, thRDUSTREALS APPPIECABIIS) T

pr esent

bel t - sha

2mfothg) lst

invention relates to a printing apparatus using an endl ess

printing nmethod using.the apparatus, and a nethod of attaching the

bel t - shahtd SEARAEHRS P RS 180 4 sdisBOedd™MG an appl i cation of relief

printing technol ogy. 5[0151]

g., those including 8-co|ork8rinting appar at us

si zes

The

qtimrerhg Flate ¢bthpr PRI HigeoRPRaratyst iLQUbULBuarheaseS orm a

The printing apparatus using an endl ess

beIt-shapd@Hﬂ%ﬁe is used for a rotary press type printing nmachine, a
fl exographic pringing machine, etc., for continuously printing on a
" cont Pnuous fork® WBENF Dt IREe2PBRARRBES LI Hae RIISentTHEY $RtiRCedV HFi88SCt s are

10

15

20

25

endless belt-shaped printing plates can be interchangeably

attached to a single plate cylinder 18 easily, and various

longitudinal and transverse sizes of printing can be performed by

simply exchanging the beit—shaped printing plates. This is

different from the printing apparatus for offset printing, etc.,

which require different plate cylinders for different printing sizes.
[0148]

Various sizes of solid cylinders may be used for the plate
cylinder 18 and the impression cylinder 17a, for example,
diameter sizes of 10 inches, 15 inches, 20 inches, 28 inches, and
30 inches.

[0149]

In the above-mentioned second embodiment, a 4-color
printing machine 60 was explained, but it is also possible to
compose printing machines for other numbers of colors, e.g.,
those including 8-color printing apparatus or 5-color printing

apparatus.

INDUSTRIAL APPLICABILITY
[0150]
The present invention relates to a printing apparatus using

an endless belt-shaped printing plate for printing on a

=62 -



10 used,

e.g., as paynent paper for pension and insurance, or tax,

cal endar, contract, operation manual, specification, publication booklet,

seedling raising sheet. [0152] It is also widely used for printing for
produci ng sheet 15 articles requiring high quality and high security,

as servi
tickets,

cont i nuogsntigrheps ovbusdneast héofmy m af prim@dgr ometH@d53hsROg n the

such

ce tickets, travel tickets, gift certificates, vouchers, shopping

noney coupons, stock certificates, and debenture, froma

printing apparatus, an el ongated endl ess belt- shaped Erinting pl ate of
a

sever al

relief printing plates of 2 mm or

pBpParatys, swér al meodfohmtépshingnile f bokh-

cyl i nderPkH@:a i ddscyflinegded THe pgrat epd}icaiden avld reliebssrontiang i nder
of the 25 printing apparatus are fornmed as solid cylinders, and the
nmovenent tsth 1 ¢k0g3ndl ess bel t - shaped printing plate wound about the plate
cyIi%der %%qjgﬂe guide roller is guided w thout causing

10

15

20

25

The printing apparatus using an endless belt-shaped plate is
used for a rotary press type printing machine, a flexographic
printing machine, etc., for continuously printing on a continuous

form wound in the form of a feed roll. The printed products are

used, e.g., as payment paper for pension and insurance, or tax, -

calendar, contract, operation manual, specification, publication
booklet, a seedling raising sheet.

[0152]

It is also widely used for printing for producing sheet
articles requiring high quality and high security, such as service

tickets, travel tickets, gift certificates, vouchers, shopping

tickets, money coupons, stock certificates, and debenture, from a

continuous form provided in the form of a feed roll,
[0153]
In the printing apparatus, an elongated endless belt-

shaped printing plate of several meters to several tens of meters

formed from a lightweight resinous relief printing plates of 2 mm

or less in thickness is wound about a plate cylinder and a guide.

cylinder. The plate cylinder and impression cylinder of the
printing apparatus are formed as solid cylinders, and the
movement of the endless belt-shaped printing plate wound about

the plate cylinder and the guide roller is guided without causing
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slide or displacenent. [0154] Even when an endl ess belt-Iike
resinous relief printing plate is used, the printing apparatus all ows
printing of mcro- 5 characters down to 0.3 point and dot printing or

phot ographic printing of up to 300 screen lines. Further, by producing
background design (or patter) or hidden characters (characters which cannot
be read with naked eyes), it becones possible to provide print products

wi th enh8lidéesadspiasemento155] Further, according to the nethod
of attachi[g)glf%ﬁelt-shaped printing plate of the present invention, after
an el ongat inous relief printing plate is wound about the plate
cylinder and the guide roller, and the front end of the resinous relief 15
printing pl at e®VeDafii¢Rd afo endlesiyabeld-tiksnyiesdrpuni s licde Préatingd

t hereof, an endl ess belt-shaped printing plate can be forned only by

appl yi ngP i adhedr ¢ t e RTGHRB2PPRIRHS aliot ePENdEne TAE BAGH XSS

bel t -shaped prjnti lafe Is, formed in a,state free from adverse effects
due Po STAERELTSe O R ko ST aidts Ad rA0bPHAAR o BBOTHEHAR 11 §

possi bl e t.o provide a pri nélrg)gg t echnol al | ogi ng beaut i f ul d .exact

pri nti ng® WtHhBat Ogr iR hY enfbss? & -spebHEFREF1 yPY 1 RIS &8ossi bl e
to even tealize relief .printing technol og) apabl e of, printing of fine

i croscp%&ll%k%ﬁ%lrlggt greglgﬂdp%%lg%%ﬁéra%’f qggdcﬁerfgt%b?ﬁ%ﬁep Spt‘?h??ﬂ@{eorfs up to
300 ntZF'n'g\{‘r E%%fggﬁg%?l_ e PERERARn [ 3208k t0esf 0%t BOGmE A IE R

provide print products with enhancéd security.
10 [0155]

Further, according to the method of attaching a belt-
- shaped printing plate of the present invention, after an elongated
resinous relief printing plate is wound about the plate cylinder
and the guide roller, and the front end of the resinous relief
15 printing plate is abutted to and engaged (combined) with the rear
end thereof, an endless belt-shaped printing plate can be formed
only by applying an adhesive tape from the printing surface side.
The endless belt-shaped printing plate is formed in a state free
from adverse effects due to an adhesive thickness affecting the
20 printing, so that it is possible to provide a printing technology
allowing Dbeautiful and exact printing without ©printing
unevenness, more specifically it becomes possible to even realize
relief printing technology capable of printing of fine microscopic
characters and halftone dot or photographic printing of up to 300

25 lines.
REFERENCE NUMERALS
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12: Conti nuous business form 513, 13A, 133, 13C, and 13D: Endl ess

bel t-shaped printing plate 14: Wnding roll 16: Plate cylinder 17:

| mpression cylinder 17a: Inpression cylinder 1018: Plate cylinder 18A:
Cylinder plate surface 19: CGuide roller 20, 20A, 20B, 20C, and 20D: Ink
roller 21, 21A: Plate material for a resinous relief printing plate 1522:

Base fil m[2031:sééjdhesi ve | ayer 24: Photosensitive resin |ayer

10, 10A, 10B, 10C, and 10D: Printing apparatus
11: Feed roll
12: Continuous business form
5 13, 13A, 13B, 13C, and 13D: Endless belt-shaped printing plate
14: Winding roll
16: Plate cylinder
17: Impression cylinder
17a: Impression cylinder
10 18: Plate cylinder
18A: Cylinder plate surface
19: Guide roller
20, 20A, 20B, 20C, and 20D: Ink roller
21, 21A: Plate material for a resinous relief printing plate
15 22: Base film
23: Adhesive layer
24: Photosensitive resin layer
26: Film base
27, 27A: Resinous relief printing plate
20 30: Exposure device
32: Relief image |
33: Back deposition layer
34: Marginal zone
37: Pin feed hole
25 39: Concavo-convex joint (Joint)
40: (One-side) Adhesiver tape

41: Relief printing surface
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'~ 26: Filmbase 27, 27A. Resinous relief printing plate 2030: Exposure device
32: Relief image 33: Back deposition |ayer 34: Marginal zone 37: Pin
feed hol e 2539: Concavo-convex joint (Joint) 40: (One-side) Adhesive tape
41: Relief printing surface 43: Feed pin 45: Pin hole 46: Radial guide

groove 47: Pin (body)
43: Feed pin
45: Pin hole
46: Radial guide groove
47: Pin (body)
5 48: Pinhead
49: Cam slot
52: Cam ring
60: Printing machine

61: Storage box

10
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5 48: Pinhead 49: Camslot 52: Camring 60: Printing machine
61: Storage box 10 CLAIMS 1. A printing apparatus using an endl ess
bel t-shaped printing plate: including a plate cylinder, a guide roller and
an endl ess belt-shaped printing plate wound about the plate cylinder and 5
the guide roller for printing on a continuous form supplied between the
plate cylinder and an inpression cylinder, wherein said plate cylinder
and inpression cylinder are each cdPh83sM®b as a solid cylinder, said plate
cylinder is provided with feed pins which are 10 disposed in rows at an
even pitédh Al rgnimoaRPapetdphesingfanhenglase byli-sterpeat ponhtiegds in
the axial direction of the plate cylinder so as to project and retract
freely aPdatfii dealwying f4 xeldteanylinderand guids tallpr gredt anuendiesse plate
cylinder surface at least in a region opposite to the guide roller with
respect belt-hdapsysl aprindingnnbate wosaidd adrmil esthebepliatshapbiorderr mtridg pl at e
is provided with pin feed holes at its marginal zones at both sides inits
wi dt 1P di Feet Bdridso nottar tes mrintiesl kel 3 spatihwposedorm r ewprdieshg the
| ongi tudj nal direction of the endl ess belt-shaped printing 20plate at a
pi t ch whPERVEED; thmiRlass avdinder gindtRibimpdegsiercyinder, wherein
said plate cylinder and impression cylinder are each composed
as a solid cylinder,
said plate cylinder is provided with feed pins which are
10 disposed in rows at an even pitch along an outer periphery of the
plate cylinder at both ends in the axial direction of the plate
cylinder so as to project and retract freely and guided by a fixed
cam ring and so as to project out of the plate cylinder surface at
least in a region opposite to the guide roller with respect to the
15 plate cylinder,
said endless belt-shaped printing plate is provided with pin
feed holes at its marginal zones at both sides in its width
direction so that the pin feed holes are disposed in rows along
the longitudinal direction of the endless belt-shaped printing
20 plate at a pitch which is identical to the pitch of said feed pins,
said endless belt-shaped printing plate is formed endless by
abutting and joining both ends each provided with a concavo-
convex or zigzag unevenness pattern of an elongated resinous
relief printing plate so that both ends are engaged with each
26 other and bonded with an adhesive tape applied from the printing

surface side, and

said pin feed holes formed at the marginal zones of the endless
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sai d endl ess belt-shaped printing plate is fornmed endl ess by abutting and
j'oi ning both ends each provided with a concavoconvex or zi gzag unevenness
pattern of an elongated resinous relief printing plate so that both ends
are engaged with each 25 other and bonded with an adhesive tape applied
fromthe printing surface side, and said pin feed holes forned at the
mar gi nal _zones of the endl ess belt-shaped printing plate are engaged with
sai d feeBepi-ahaged meiptigie RIQLe ke € yighi sikisy fead poverdnthof the
endl ess belt-shaped printing plate. 5 2. A printing apparatus using an
endl ess BErte skbpeterprihgiahy guddéngctd dhagemend af hhe, enkéess bt d

el ongated resinous relief printing plate is forned from an el ongated '

r esi nousSPaPeédf PpintiREngladieat e material having a thickness of |ess than 2
nm and conprising a photosensitive resin |ayer of a prescribed thickness 10
formed on a fil mbase , the printing plate is provided with a
relief image and a, back deposit |ayer reinforcing the relief |ayer, which
are Bot h®f oreRTAFIRE| RRPRATEARSOH SEREL AR FRE1esenRelt- vhapesl prinyid¥e and are
integrallf f or med xjth th@ filmbase sg as to forma glate surface, 15 and
the primidt§ BPEPENIRE fPovIHER i B §EEEI pald 2ipegats dri§spBeH S| #def udi nal
si des t her.eof, wgﬁie pip feeg poles aaﬁ formed at .an even pith_ in the

| ongi t udR HAVRBREESS. 1PFgR8d L08R 47t iS5G nEAHEH dieddnadisnEc Al Pdim Bae

bel t-shaped printing . plate according.to Claim]l or 2, wherein said

phot osen‘g]iattlevemraégf‘%l e Gr Ant {HE RS fhslesSr FRRPngR smMacePfi th a

lief i f d f L angat ed res; lief printi | at
mt er | al G PEIPTR & BRAHPSFPAN AL S1i T 7 s PP relsd Wi ¥pehh and 25

conqr.i si a photosgnsit{ive resin |ayer having a thickness of 450
788H8n1ﬁggﬁﬁagéﬁlg'ﬁ??h%ﬁﬁ?e’having a prescribed thickness, and

the printing plate is provided with a relief image and a
back deposit layer reinforcing the relief layer, which are both
formed by solidification of the photosensitive resin layer and are
integrally formed with the film base so as to form a plate surface,

15 and

the printing plate is provided with marginal zones along

both longitudinal sides thereof, where pin feed holes are formed

at an even pith in the longitudinal direction.

20 3. A printing apparatus using an endless belt-shaped printing
plate according to Claim 1 or 2, wherein said photosensitive resin
relief printing plate has a printing surface with a relief image
formed froin an elongated resinous relief printing plate material
or CTP plate material having a thickness of less than 1 mm and

25 comprising a photosensitive resin layer having a thickness of 450
pm - 780 pm formed on a film base having a prescribed

thickness, and
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the printing plate is provided with a back deposit |ayer of 230 pm- 600
pm and a relief inmage with a relief depth of 500 pm- 130 pm respectively
on the printing surface side of the filmbase so as to forma total plate

t hi ckness of 460 pm- 820 pm5 4. A printing apparatus using an endl ess

bel t-shaped printing plate according to Caim2 or 3, wherein the relief

i mge of the photosensitive resin layer is solidified in a taper shape

enl ar gi ng t owatke tHantingnnplade. isiprogided pwith i appatenasitukbyey ah

endl ess bel t-shaped printing plate according to Claim1, wherein the

endl ess BaPt P%a]o&f-’(grﬁ“ﬁlt’i agdpparelisf fipage with pireligfi dgpoh of Sfdhted
resinous relief printing plates connected longitudinally in series to form
a belt 18Mndl ABde™entt $RECHyebbrmethe RriBdiREeHidstase sitke Bé| thes fidped
connected resinous relief printing plates, and each connection of
both end228f Sthagdiulert pdiatabdiplpseithdcknessi ef FHAhHimg FRL #mis forned
by abutting and nutually engagi ng adj acent | ongitudi nal ends each forned

wi th”a concavo- 20 convex unevenness or zigzag shape of an adjacent pair of

the el ongated resi.nous relief printing plates, and is covered wth an
adhesi ve'gt dgepﬁ’ﬁbtllflgd ARPAT &S dbﬁﬁ@cﬁ‘gne‘f‘ﬁi‘?ﬁst heeldr$nePRY SUEREHEE si de.

25 6. A i.nting apparatus..usi ng. an endl ess bel t - shape rintin | at e

accor di nﬁf"’t% Elcg?ﬁ‘?fl)r,‘g%ﬁe?:eliaﬁms% &p at‘g?l&?FfIhd ¢ ir§ﬁ)'§308?&§8 ttﬁlea
tubul ar flange integrally forned. thetewith at both axjal ends thereof, and
al so pi @%8?‘2 e‘?%’rtf‘?g% rﬁtSY%r%aé’\?énlspisPi‘ﬁhf‘ﬁdaIEi ? ARG 8REL CoF MBS DUl ar

aigﬁfeed pins are radially disposed in respective pin

fl ange, and .
hol es SJ%ﬁga?%tPFe% ?1 SFect and retract and are guided by the fixed 5 cam

rin SO as to nove relative to the plate cylinder and protrude out of the
cylinder surface at least in a rotation region opposite to the guide

EZ\: 't[]gﬁ;%gg\ Lﬁﬁ&%ﬁ%ea%dr%% usztha%’ ienﬁép%sapooeqrtgstﬁjgpggi Bgir?tr}n%ndl €ss
plate according to Claim 1, wherein the endless belt-shaped
printing plat is formed of a plurality of elongated resinous relief
printing plates connected longitudinally in series to form a belt

15 and made endless by connecting both ends of the belt-shaped
connected resinous relief printing plates,
and each connection of both ends of an adjacent pair of
resinous relief printing plates is formed by abutting and mutually
engaging adjacent longitudinal ends each formed with a concavo-
20 convex unevenness or zigzag shape of an adjacent pair of the
elongated resinous relief printing plates, and is covered with an

adhesive tape applied over the connection from the printing

surface side.
25 6. A printing apparatus using an endless belt-shaped printing
plate according to Claim 1, wherein said plate cylinder is

provided with a tubular flange integrally formed therewith at both
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10 plate according to Claim®6, wherein each feed pin conprises a pinhead
engageable with one of the pin feed holes fornmed in the margi nal zones of
the endl ess belt-shaped printing plate, and a cam sl ot engageable with the
fixed camring, and said fixed camring has a dianeter snaller
than that of the 15 plate cylinder and a center which is shifted to a side
opposite to the guide cylinder fromthe axial center of the plate cylinder.
8. A priaxiaigenppattat¢nenfusimg alsoepdhelssldelformeaped 4 ievtdmepipthatien
according to Caim7, wherein the plate cylinder 20 sequentially fornms a
surf ace & egfoamiikeevcehefl pheateduslareflaaxge,f ramdt he surface, a surface

regi on where the pinheads are gradually projecting toward the surface, a
surface regi orsaibdefecd ensi aheadslipllyj edspowtdoin trhepsativacpinamdless sur f ace
regi on where the pinheads are gradually retracting formthe surface, in 25a
rotati orscyas eofiredly mrajectydnddestragtdand are gulidedubfyatber éigiedn wher e
t he pinheads project out of the surface is forned in a rotational surface
regi én ofamhegipiRats® a2yl iadarovpposiateve otohéhguipdeteykyhicater 9andg
printing apparatus using an endl ess belt-shaped printing plate according to
C ai m 8,PifH&&len olteok (Hhiea elingfitogunfieee athéesspiinheadstajion evtgiont of t he
surface of the plate cylinder is provided wwth a central angle of about 150
degr ees ARPIRVItE Gonthe Byidncyppstan ef thet platgurynggri nder of the plate
cylinder, and. along with the novenent of the endl ess belt-shaped
printing plate wound about the plate cylinder and the guide 10 roller, the
pin feeq hal es thereof are engaged with the headpins of the feed pins of
the plate &yIRHASI@NRPEFAEESnY SIREr ATy e ¢ ssubredbesharg dnphliiest he

pi nheads are gradually projecting toward the surface, and are rel eased from
engdfendHetei %ﬁC?%@%a@pi%lm h&heeipiegshofeede Phnacemyrisgder whil e
passing 15.t hrpough the surface regi on where the pinheads are gradual ly
retract ipr’lﬁhferaé%e%@gsﬁiﬂ'ql&cé”ﬁh e i Ahe B ilsaer holey foxmid i fBenet hod
usi ng an end] ess belt-shaped printin | at e wound .about a plate cylinder
and a gdPaESIHH) gPresy Ogrq%rﬂ ifﬁtgiless elt-shaped printing plate, and” a

cam slot engageable with the fixed cam ring, and
said fixed cam ring has a diameter smaller than that of the
15 plate cylinder and a center which is shifted to a side opposite to

the guide cylinder from the axial center of the plate cylinder.

8. A printing apparatus using an endless belt-shaped printing
plate according to Claim 7, wherein the plate cylinder
20 sequentially forms a surface region where the pinheads retract
from the surface, a surface region where fhe pinheads are
gradually projecting toward the surface, a surface region where
the pinheads project out of the surface, and a surface region
where the pinheads are gradually retracting form the surface, in

25 a rotation cycle of the plate cylinder, and
the surface region where the pinheads project out of the

surface is formed in a rotational surface region of the plate
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20 on a continuous form supplied between the plate cylinder and an
i'npression cylinder, wherein said plate cylinder and inpression
cylinder are each conposed as a solid cylinder, said plate cylinder is
provided with feed pins which are 25 disposed in rows at an even pitch

al ong an outer periphery of the plate cylinder at both ends in the axial
direction of the plate cylinder so as to project out of the plate cylinder
surface @Ylindggtorpasite k)ithbs sppdeivvdinderhe guide roller with respect to
the plate cylinder, sai d endl ess belt-shaped printing plate is
provided with pin feed holes fornmed at the margi nal zones thereof, and
nmoved 5 and gui ded by sequentially engaging the pin feed holes with said
feed pin% o} PRE\YN& aRBALTA Y using eby gBddesy Pok-pbepsentrronting

endl ess belt-shaped printing plate, and an ink is applied onto a
pl at e suPfCeasrofAI B £43imePt -hgpen phiens BAERGH apelmdwgﬁaﬁsm red
onto a continuqQus form 10 supplied between the plate cylinder and the

i npr Sssi BIRRGRERaBTOIePer @By pér tBENiSH fBFENGINnghel Plae pcydin der nst hod
usi ng an endl es beht-shaped printing plate according to Claim 10, wherein
sai d end%%‘éldt?as WidRaBefe a5 &fr PRE R hRAB hdo D e8TFEPnRE BYTaLIE & ng bot h

| ongi tudi nal _ends of,k an el ongated resinous lief printin | at e whi ch has
been proVidd@d W?ﬁsétepF?r{’b’iengué‘g?fcé’gén Rl iﬁ’? é’éﬁP‘h(ﬂy gl‘?%’gn%ﬂgat an even
pitch inits rgi nal .zones, and appl ying én adhesi ye tape Pver t he abutted
| ongi t udi nal g"a‘ r SHEhd S | A9 G ok the endless "belt-shaped

printing plate wound about the plate cylinder and the guide
10 roller, the pin feed holes thereof are engaged with the headpins of
the feed pins of the plate cylinder while passing thorough the
surface region where the pinhead's are gradually projecting
toward the surface, and are.released from eﬁgagement with the
headpins of the feed pins of the plate cylinder while passing
15 through the surface region where the pinheads are gradually

retracting from the surface of the plate cylinder.

10. A printing method using an endless belt—shaped printing
plate wound about a plate cylinder and a guide roller for printing
20 on a continuous form supplied between the plate cylinder and an
impression cylinder, wherein
said plate cylinder and impression cylinder are each
composed as a solid cylinder,
said plate cylinder is provided with feed pins which are
25 disposed in rows at an even pitch along an outer periphery of the
plate cylinder at both ends in the axial direction of the plate

cylinder so as to project out of the plate cylinder surface at least
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20side. 12. A printing nmethod using an endl ess belt-shaped printing plate
dccording to Claim 11, wherein said endl ess belt-shaped printing plate has
been formed by: 25cutting both |ongitudinal ends of said el ongated resinous
relief printing plate to forma concavo-convex or zigzag unevenness pattern
at each | ongi tudinal end, abutting and engagi ng the unevenness
pattern at the |l ongitudinal ends of the elongated resinous relief printing
pl ate, aHy @ reglon opgEFILF Y R LiHES valkeipw ity gic siee tabrutthed PAatE engaged
5 longitudinal ends in a width direction fromthe printing surface side.
13. A prfh$ et hod using an endl ess bel t-shaped printing plate according
to daim1l1ll, wherein said elongated resinous 10 relief printing plate
conprises a fiPAldbaRdlesty RelhrsnePrg Saintiee RREEi &% nhravidad evithage and
a back deposit layer reinforcing,the relief imge and formed on the film
base. pPriZl‘l.eeﬂ %’éﬁﬁ% OJFn%‘?t%E%ihr?g AT FNRgZPBAS pHr GG Hy PPABAES or m an
15 endl ess .bel t-shaped printi.n | at e wound about .a plate cylinhder, and a
gui d@ r ofP8r 8tief P Sequentla%s‘gieﬂlg@gépé ?ima’e'fe?‘g Bolss Wt i f eed
pins whigch are dis ed in rows.at an _even pitch. along an outer perjphery
o1 "the pICRt FEPR ALAPeaP B FaHIGe fn thRES B BN e oM BIERRE T ht o 20
cylinder_.so as..to project and retract freely and guided by a fixed camring
so as tolhY Sjnedclfssfiﬁ?g%fsﬁﬂﬁgegl %f’é‘tég}giff’]l@gf’satﬂﬁpace at least in a region
opposite to the gui.de roller with respect to the plate cylinder n
el ongat ed rejsi%%ggﬂ? éFi%‘_f’pElﬁdnf’inﬁB Bl gf%tei §u6%%‘<‘/‘_? (fgg%}(}\ft‘%ffl‘%gisﬁl heig'ed hol es
at an eV&‘PaBE&”ﬁr‘thiﬁ%’ %lg%le %L%Q:fastraa%s 8}'rhec?ngrsltcl) na continuous form

10 supplied between the plate cylinder and the impression cylinder,

thereby performing printing.

11. A printing method using an endless belt-shaped printing
plate according to Claim 10, wherein said endless belt-shaped
15 printing plate has been formed by abutting both longitudinal
ends of an elongated resinous relief printing plate which has
been provided with a printing surface and pin feed holes formed
at an even pitch in its marginal. zones, and applying an adhesive
tape over the abutted longitudiﬁal ends from the printing surface

20 side.

12. A printing method using an endless belt-shaped printing
plate according to Claim 11, wherein said endless belt-shaped
printing plate has been formed by:

25 cutting both longitudinal ends of said elongated resinous
relief printing plate to form a concavo-convex or zigzag

unevenness pattern at each longitudinal end,
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its wdth direction along with a |ongitudinal direction, and al so provi ded
wi th a concavo-convex or zigzag unevenness pattern at both | ongitudinal
ends thereof and along a width direction, said resinous relief
printing plate is inserted fromthe guide roller side and noved to above
and wound around the plate cylinder while engaging the pin feed hol es of
the resinous relief 5 printing plate wwth the feed pins of the plate
cylinder one bgbuititing anidencngagimpt tbad whevernessi agerel iatf e nting
plate is taken out from between the plate cylinder and the inpression

cyl i nder longiduddnabaginds hef ghiedelemgatad rgndneuserske§ printimmedladward t he
pl ate cylinder, 10the front end is abutted to and engaged with a rear end
of the r@aBdnous relief printing plate, and an adhesive tape is applied over
the front end and the rear end engaged with each other onto the printing
surface side ofpphengedimoadhesiveftape wviemgtheanbuttedr eby jemigagey t he
front and rear ends to forman endl ess belt- 15 shaped printing plate, and
t hen 5 helgigigedinpl ands ireta aeiddy tiopstine frametiegl prdeingosudfast a
tension exerted to the endl ess belt-shaped printing plate, thereby
attachin@“?he endl ess belt-shaped printing plate to a printing apparatus.
20 15. A method of attaching an elongated printing plate according to Caim
14, wherein both | ongitudinal ends of said el ongated resinous relief
printinghglaée are each cut into a concavo-convex Qr zigzag unevenness

pattern hfond XTPHAR dEEADNARE ablt taflesSaRf iahaPsY PAHAHEE with

each other, and an adhesive tape 25 applied over the nutually abutted
and enga€de GFGOf diRRaltOedel 1ﬁe‘@PSﬁﬁﬁleﬁang?kﬂﬂﬁﬁqqg iTESIBPUR i ng

pl ate fromthe PantinP surface side to formsaid endl ess_ belt-shaped
pri A0; ngreg} printing plate comprises a film base, and a printing surface

comprising a relief image and a back deposit layer reinforcing the

relief image and formed on the film base.

14. A method of attaching an elongated printing plate to form an
15 endless belt-shaped printing plate wound about a plate cylinder
and a guide roller, wherein
said plate cylinder is provided with feed pins which are
disposed in rows at an even pitch along an outer periphery of the
plate cylinder at both ends in the axial direction of the plate
20 cylinder so as to project and retract freely énd guided by a fixed
cam ring so as to project out of the plate cylinder surface at least
in a region opposite to the guide roller with respect to the plate
cylinder,
an eldngated resinous relief printing plate is provided with
25 pin feed holes at an even pitch 'Iin mérginal zones at bo_th ends in
its width direction along with a longitudinal direction, and also

provided with a concavo-convex or zigzag unevenness pattern at
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both longitudinal ends thereof and along a_width direction,

said resinous relief printing plate is inserted from the
guide roller side and moved to above and wound around the plate
cylinder while engaging the pin feed holes of the resinous relief
printing plate with the feed pins of the plate cylinder one by one,

then, a front end of the resinous relief printing plate is taken

out from between the plate cylinder and the impression cylinders,
wound about the guide roller, and reversely returned toward the
plate cylinder,

the front end is abutted to and engaged with a rear end of
the resinous relief printing plate, and an adhesive tape is applied

over the front end and the rear end engaged with each other onto

‘the printing surface side of the resinous relief printing plate,

thereby joining the front and rear ends to form an endless belt-
shaped printing plate, and

then the guide roller is retreated from the plate cylinder to
adjust a tension exerted to the endless belt-shaped printing
plate, thereby attaching the endless belt-shaped printing plate to
a printing apparatus.
15. A methéd of attaching an elongated printing plate according
to Claim 14, wherein both longitudinal ends of said elongated
resinous relief printing plate are each cut into a concavo-convex
or zigzag unevenness pattern along a width direction and abutted
to and mutually engaged with each other, and an adhesive tape is
applied over the mutually abutted and engaged longitudinal ends
of fhe elongated resinous relief printing plate from the printing

surface side to form said endless belt-shaped printing plate.
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