DESCRIPTION PRINTING DEVICE USING ENDLESS BELT-SHAPED PRINTING PLATE, PRINTING
METHOD THEREOF, AND METHOD FOR ATTACHING BELT-SHAPED PRINTING PLATE
TECHNICAL FIELD [0001] The present invention relates to a printing technology 70 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 RESREETPANNNg plate for printing on a continuous
business form, a printing method using the apparatus, and a method of attaching the belt-shaped
printing plate. BACKGROUND ART [0002] The present inventor developed basic printing technologies

20 wherein an en tzsha rinti f [ fecti inti inuous
form (or businessdﬁrrﬁﬁr%g?t e%%?rﬁr#g? tré%f?r@lg}g%ﬁ %glg%;%%ﬁhwgg%gﬁﬁ ’f@t&.‘
4,758,021A, JP 591 5By dR200R30P1N 8, @i:13903D 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 continuous 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 basic 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 technologies 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)



25These printing technologies 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
feed roll. [0004] The technology of printing on a continuous business form using an endless
belt-shaped printing plate is applied to printing 5 on forms, such as payment paper for pension and
insurance,f6Et¢ tdletdiag d6mfaé Bperation manual, specification, publication booklet, a seedling
raising sheet éoooéﬂ Moreover, in recent years, it is also widely used for printing for producing
sheet article4 &ﬁi rng high quality and high security such as service tickets, travel tickets, gift

RS 10 O, S e A g o
DOCUMEM&[@QO@]éB@%MO&Hm%WQﬁQ@{S@Q%am is applied to printing
5 on forms, such as payment paper for pension and insurance, or
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 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,

16
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-



20[Patent document 21 JP4-59 | 57B [Patent document 3] US 4,535,694A [Patent document 4] US ‘
4,738,021A SUMMARY OF INVENTION 25 PROBLEMS TO BE SOLVED BY THE INVENTION [0007]
Conventional printing apparatus using an endless belt- shaped printing plate have included a plate
cylinder which is hollow because of a light weight. However, a hollow plate cylinder is accompanied
with problerhg,stdh thatftisricatidn of ateuee cirouan ddidider iy difficultylotadion balbnck thereof
cannot 5 be achieved easily, and the plate cylinder can cause irregular movement, such as bounding
or shakingtRI&q¥ privtifg Pprésstfe & téghte B piitihg, leBRREFEEBrintihg BAL\RFNESRSF deviation.

Such an irreqular movement of the plate cylinder leads to printing pressute unevenness which, in
combinaticn Wi é%shspp%céceoﬁrel een ﬁfk‘lxr%/lg{ }rloﬁ)err(s),% r%ealﬁlesg it cljllﬁ?éu{tgt%stp%v*?lééccargé?,naggj?ate and

beautiful prinie. [0908]1ar M1IRCRI YA HILth Progiess 9F inesprinting.teglnplogy shichallows

printing on a continuous form by using an endless
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 or
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 aéhieved in consideration of the

situation mentioned above, and aims at providing a printing



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-shapedogrintingplate simege has veedla demaatt fotrenkizingdine thitgosebpic clardcters or

photographic printing of more than 175 lines e.g., 300 lines, 25[0010] The present invention has been
achieved RTeaHsiREramsH BPthe Shadtich FahtiSHEE Abve! amd &ittd It prévithrigreprifitiy

apparatussl{ls%.?gc?g etnglllesls.1 Ibegt-shglg)gd I}’i)(l‘)lntll’llg rPtlate aﬂ% a Jgg‘}{gg énegb%d thgt allow clear and

begutiful printing with Sufficiént gccuracy ahdio pr}r%g unevenness,’even By ugir}lgsénﬁ%h%-weight
resinous rﬁ"%e}ﬁlpfwg?gfﬁlalt@g@rﬁotegnr%fz%lfeﬂgl%%%égegzafe@p?g Ringpgplate, and:alge smethod of
e

attaching a belt- shaped printing plate therefor, [0011 Another object of the present invention is
to pravidetseptiniing papparatusiinglusingan endless beli-shapad grinfing thQ plate farpeinting on a
continuous form and allowing printing of fine microscopic characters (e.g., printing of 0.5 point of
Chinese chhmsptatsp virphotographic printingcaf. more than 175 lines and up to 300 lines in terms of
screen lines with improved security, and also a printing method using the apparatus and a method of
15attaching é%]rt-]s}haped printing plate therefor,

Another object of the present invention is to provide a

printing apparatus including an endless belt-shaped printing
10 plate for printing on a continuous form and allowing printing of

fine microscopic characters (e.g., printing of 0.5 point of Chinese

characters) or photographic printing of more than 175 lines and

up to 300 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, pressure resistance and
improved printing durability, and also a method of attaching a

256 belt-shaped printing plate therefor.

[0013]

Another object of the present invention is to provide a



[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 Batabiing mreaeira esiseante anerimproedstitting dupabiita amnedde sentethiod of
attaching a 25belt-shaped printing plate therefor. 10013] Another object of the present invention is to
provide a SPARTY appardidtan® Fpfinting MiefHdY Rind AhSHilSss B@H—’%ﬂgﬁedaﬁ?étinagnplate,

wherein ai%?srse‘%%i%lf”d(%ﬁ%dd%@ IMRIS3IAN & }iQdelkﬁ’i%’vil}tlcou"’t‘é‘fgQ@PQ’tQCCW%e ﬂou%(%é”d

pressure-resistant, are fed stably, accurately and surely causing slippage or displacement

of the endlgssdelt-shaped pHRtNINlatgeand @ls0ya melbad of atjaching & heliyshaped purting plate
therefor. MEANS FOR SOLVING THE PROBLEMS [0014] 10The printing apparatus using an endless

belt-shapethpriiting plate 0é the presedi splention dras beén dewelepsd! irserderio-sdivepthe
above-mentioned problem and, more specifically, includes: a plate cylinder, a guide roller and an
endless b&tishiped Piatisy platclwadha aBout id pldtecdylipdepching a belt-shaped

printing plate therefor.
MEANS FOR SOLVING THE PROBLEMS
[0014]

10 The printing apparatus using an endless belt-shaped
printing plate of the present invention has been developéd in
order to solve the above-mentioned problem and, more
specifically, 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 plate 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



15and 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 sadasdotprojeci @ndretradt éreely afideglided by afixed capovrng and seasstoaproject out of
the plate cylinder surface at least in a region opposite to the guide roller with respect to the 25plate
cylinder, thesdigesiiiess pait-shapeet printity pldie isrelicles withl pin fedeiciblearanitétdarginal
zones at boiga[sides in its width direction so that th?pin feed hole arf dispﬁised in-rows along the
%%pﬁ hi\‘h

longitudindl dfcidnDihe Endigds Beit Y pRihth?g Pi&tePat H5S S to the pitch

of saic feed pingy_saidendlegs beltahaned intnd plats i rmed gdjess by abyting gud joining

both ends each provided with a concavoconvex or zigzag unevenness pattern of an elongated

resinous relieh printingphate i thiat ot ends areenaagrd witheaeh otheriang bopded with an
adhesive tape applied from the printing surface side, and 10said pin feed holes formed at the marginal

zones of the andles beltigrapedyminting plase areagngaged Withrsail deegkping of ¢se gplates cylinder,

thereby guiding the movement of the endless belt-shaped printing plate. [0015]
relief printing plate so that both ends are engaged with each

other and bonded with an adhesive tape applied from the printing
surface side, and

10 said pin feed holes formed at the marginal zones of the endless
belt-shaped printing plate are engaged with said feed pins of the
plate cylinder, thereby guiding the movement of the endless belt-
shaped printing plate.

[0015]

15 Moreover, being developed in order to solve the above-
mentioned objects, the present invention also provides: a printing
method using 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 cylinder and an impression

20 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
disposed in rows at an even pitch along an outer periphery of the

26 plate cylinder at both ends in thé 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



16Moreover, being developed in order to solve the above- mentioned objects, the present invention
also provides: a printing method using 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 cylinder and an
impression 20cylinder, wherein said plate cylinder and impression cylinder are each composed as
a solid cylingléinder,said plate cylinder is provided with feed pins which are disposed in rows at an

even pitch along an outer periphery of the 25 plate cylinder at both ends in the axial direction of the
plate cylinder so asS® Braidd Sitor bse ipRbPRMidder SR aPlsdst in% regRH 8pHoskeHd the guide

roller with respect ta the plate. cylinder, said endless, belt-shaped printing plate is provided with
pin feed hd?érsg)fécﬁﬁ(édqé I? & rﬁ%‘ryéﬁlnea(‘fz%%etshtﬁe%gff and Tjn()z\?e%easn&e%ﬁrl)r et by%le((%urenncﬁ‘é?lg engaging

the pin feed iales i said S tepdaniiaatihe plate;eylinder. thetehy 0uiding Ui goyement of the

endless belt-shaped printing plate, an an ink is applied onto a plate surface of the endless
belt-shapeftpuntinichplaié and thansferreg dntbea camnuamis fermdsugpligdbehveemiba plate cylinder
and the impression cylinder, 10thereby performing printing. [0016]

the endless belt-shaped printing plate, and

an ink is applied onto a plate sﬁrface of the endless belt-
shaped printing plate and transferred onto a continuous form
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 provides: 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 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
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 elongated resinous relief printing plate is provided with

26 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



Being developed in order to solve the above-mentioned objects, the present invention further provides:
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 cylinder at
both ends #rptHe bxiag diretitionl of tHéspldie POy intérae ag te projéthaddr rattaenfreely and 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 re§pidt R OHR SAnter, B idoHyEteR ESndss retief phntind ke ithsrovided

with 25 pin(pedholes At ag£ven piish L marainal gones at baih snds i fis yidth iregtion along with
a longitudinal direction, and also provided with a concavo-convex or Zigzag unevenness pattern at

both longitudinalendsithereaf apd @leng anudin directigny o1 s sgid rasinpus;relieforipting plate is
inserted from the guide roller side and moved to above and wound around the plate cylinder while
engaging thei pin feed holesvoftthettesifious reliefsportingeplate withthiniéed pins afstherpdate cylinder
one by one, then, a front end of the resinous relief printing plate is taken out from between the
plate cylinder and the impfedsion byhadérs iwshisd about etesguielt ¢dll @ and reversehe réturned

toward the gEte cylinder, 10thebfront end is abutted to and engaged with a rear end of .
taken ‘out from between the plate cylinder and the impression

cylinders, wound about the guide roller, and reversely returned
toward 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
accuracy and correctness and without causing printing
unevenness. Further, it becomes possible to perform printing of

26 fine microscopic characters and photographic printing on a
continuous form, thereby providing improved security. Further,

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



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- 15shaped printing plate, and then the
guide roller is retreated from the plate cylinder to adjust a tension exerted to the endless belt-shaped
printing plaia ptheveky aitaohingithg endtessibel-shapeg rigingplate tota paating apparatus.
20[0017] Using an endless belt-shaped printing plate, the present invention can perform clear and
beautiful printig Math sufficient accuracy and correctness and without causing printing unevenness
Further, it becomes possible to perform printing of 25 fine microscopic characters and photographic
printing on a contiftiBESIBfh; theveby pIBvdifg MepidveR Sdcurity %Bﬁlﬁér, fHandlesbidt-shaped
printing plate is QQQE (i)nnwei h% ?ﬂsdr i_gn r&/gd ig gri“tngigy,feagic'igg rE:md &ngssure resistance.40018]

Moreover,ltgnypursmg a solic pllate cylinder anda Sofid Impression cylin1 r fflct%renﬁrsesee%wn\;ention, it

becomes easy 10, bfabrigate,the, eMindess yyith,a %ggq rotafion; balance, leading dg fitg;iregular
movement. Further, it becomes possible to move the endless belt-shaped printing plate with accurate
guidance aitd withotd glippagenerdisptacemenir Bven, witem as emdlesPp beliike: rasinawsrelief printing
plate is used, it is possible to 10 effect printing of 'c o-characters down to 0.3 point and dot printing or
photograpHieprivtihts 6Su P ®) 8o strash lipeisy(lin Furthetebypitddusingsrckgrennid design (or
patter) or hidden characters (characters which cannot be read with naked eyes), it becomes possible

to provide Hiftt prOLRRE Wit dHRAREe P Se i) AR Ading BiRtingiechnsdgy RithGfibroved
o g Oitce LB Aorerdipa g Mihed ALatastne A DR BRRSE RN Plate of
10  effect printing of micro-characters down to 0.3 point and dot
printing or photographic printing of up to 300 screen lines (L).
Further, by producing background 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 elongated
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. Afteriwinding 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



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 utilizing 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 df ¢he- sdsinpead ralisfprintigrikate iscalutted tdand edgaged whily theprely iergl thereof, and
an endless belt-shaped printing plate can be formed only by applying an adhesive tape over the front
end and tHeYB5FENE tHuB eriated Mthfeasr otfet oi*ﬁbj);h‘glﬁriﬁﬁﬁg* stifdcésite 688 #sinous relief
printing pl%?tﬁ)nclay b%ad'yﬁting at nsi&qeexerted to the 61;pus-forr}1£d erldleﬁs belt-shaped printing

plate in a wound s?aqfe, the ehdless OeIt-shaH)jerd Ipl)thlnrfi%g Fi)]flateac(::a(fn Behoved f6r prlfﬁt?ﬁél Without

causing slip.ordisplagament i the lorgituding) or ransyersal direction, Moregyer, singe fhe endless

belt-shaped printing plate is used for printing while its flat film surface 10 region not affected by the
thickness ohine-adhasive tape lcayyasts theiptate gylndertsudageaap adverserifedt assaeeiated with
stepwise difference given by the adhesive tape is avoided. As a result, even if an endless belt-like
resinous printingrpldtesis Useld; it isypostileitteffectbedstifud and exact pribtifgrwithouting printing
unevenness, more specifically it becomes possible to even realize relief printing technology capable of
printing of HAERItFosEBME Tharadtéls dHd Hhiftehe Softibhoidyrdiific pAREIGGR UHAd 300 lines. 20
BRIEF D SrgRIPTIC%IEIOF THIétDRAWMNCQS([Q]%%O] Fi%el igg%icrzr(])%lr:l]igyratsionb%iﬁgrsa@ailIlé%{rating a

principle of a F(l)?gr?/rpress-(%%% pﬁ%ﬁhg machine as afirst em of the printing apparatus

according Isclnth%iplrgscimﬂye@gom255%8:8@%@19{%%{% maguiacturing 3 Phetpaeasitive resin
relief printing plate which constitutes an endless belt-shaped printing plate of the above-mentioned
printinng appayadus,Hbt affected by the thickness of the adhesive tape contacts
the plate cylinder surface, an adverse effect associated with
stepwise difference given by the adhesive tape is avoided. As a
result, even if an endless belt-like resinous printing plate is
used, it is possible to effect beautiful and exact printing without
16 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 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 -



which Figs. 2(A) to 2(F) respectively show manufacturing steps involved in the process. Fig. 3
illustrates a manner of joining both ends of a resinous relief printing plate or a manner of joining plural
belt-like resinous relief printing plates (series connection), each prepared through a process illustrated
by Fig. 2. Fig. 4 is a perspective view showing a plate cylinder as viewed from its axial end side
after removing a fixed 10 cam lid and feed pins. 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 anvend bf the piate eylmdert 45Fiq.F7 illusteies aistate,of @{@We@@ggggmg pgg;yveen
feed pins dlspo%ed in tgg\péaltgec%hri}%ert%ned an endless belt-shaped printing plate in the printing

apparatus. Fig? ?/E}Sis a figure showing a state Whers the feed 20 pins project from the plate cylinder,

and Fig. 8(B) is a vieWishowingia state wiete the feedrpins refread imthegplatetcylinders Figt 96A)is a
table showing gxperimgntal dafa . ¢ printing plate or a manner of Jjoining

5 plural belt-like resinous relief printing plates (series
connection), each prepared through a process illustrated by
Fig. 2.

Fig. 4 1s a perspective view showing a plate cylinder
as viewed from its axial end side after removing a fixed

10 cam lid and feed pins.

Fig. 5 1s a perspective view showing a manner of
attaching feed pins to an end of the plate cylinder.

Fig. 6 1is a perspective view showing a fixed cam 1lid
disposed at an end of the plate cylinder.

15 Fig. 7 illustrates a state of relative engagement
between feed pins disposed in the plate cylinder and an
endless belt-shaped printing plate in the ©printing
apparatus.

Fig. 8(A) 1s a figure showing a state where the feed

20 pins project from the plate cylinder, and Fig. 8(B) 1is a
view showing a state where the feed pins retreat in the
plate cylinder.

Fig. 9(A) 1is a table showing experimental data
obtained by varying back light exposure (quantity) applied

25 to the plate material of a photosensitive resin relief
printing plate, and Fig. 9(B) illustrate a total base
thickness T, a residual resin quantity V, and a relief
depth D of a manufactured resinous relief printing plate.

Fig. 10 is a diagram showing a total base thickness

30 curve A, a back deposit layer thickness curve B and a

relief depth curve C based



obtained by varying back light exposure (quantity) applied 25 to the plate material of a photosensitive
resin relief printing plate, and Fig. 9(3) illustrate a total base thickness T, a residual resin quantity V,
and a relief depth D of a manufactured resinous relief printing plate. Fig. 10 is a diagram showing a
total base thickness 30 curve A, a back deposit layer thickness curve R and a relief depth curve C
based on plotspifthe experimentalpdatarshown lin Eigt D (Ahafthe resindug reliefAprimingtplate (printing
platemaking). Fig. 11 shows a manufacturing process of a photosensitive resin relief printing plate
from a CPTostateomatésal of RIS pHoTosankithve (REIM tehef plintingikie $h-which Figs. 11(A) 11(F)
illustrate respective steps involved in the process. . Fig. 12 is a confiﬁ]uratio?][diagsram illustrating a

principle of a fofary pres§IESorihtifg Hiathird BS 3 e RhACERBodimeht BFRE D

prlnI%iﬁlg 1aYpeparatus

according {Q e, preggntinyention; 10 ENBQRDIMENTS OFCRAE INVENTION{B02H o a

5 photosensitive resin relief printing plate, in which Figs. 11(A) -
11(F) illustrate respective 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-shaped 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

12 -



Some embodiments of the present invention will be described with reference to accompanying
drawings. [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-shaped printing plate.
[0023] 20A printing apparatus 10 is a rotary press type printing machine including an endless
belt-shapeshprimting 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 aroll 25 140a%blded up in a zigzag shape by a folding machine (not shown) and accumulated, or

further cut into indjf('dual she%gs by a cuttin% equipment 15, to,be stored1 ir]E a storag%glox g%ot shown).

[0024] The prin i%g%lblﬁlara{ﬁ% fPR&uaed A plate 1(%/ﬁn%gref6 éiqLﬁpSea vﬁ%han endless

be't'Shapeéqu?ﬂ'HWde'@ztﬁﬁ:”a"i‘Pde?lQiifQQ@%Q@-@Mﬁﬂ%rdlé;%rﬁt{%gei Leylindsr. The engless

belt-shaped printing plate 13 is wound about the plate cylinder 16 (or 18) and a freely rotating guide
cylinder (guidereler) 19 asl afallawarordiivenrteadery Eheguittedytinden 4 9ds disposeslfreely
movable toward and retractable from the plate-cylinder 16 side, 10 so as to allow an adjustment of the
tension exertee ¢ol thpe eridiess it shagedsprirting platb Bt Ink folidste2ocklgn ds a p&ir(@re disposed
opposite to the plate cylinder 16 and in contact with the outer surface of the endless belt-shaped

printing pléé);s‘%%@ & o Gahsrer A ® B ithiify dtisde (St SurfRltsdr the 188ndless
belt-shap%%ﬂ%%lgg 8'1@'[8%%'61’1 roller. The guide cylinder 19 is disposed freely

movable toward and retractable from the plate-cylinder 16 side,
10 so as to allow an 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 printing 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
cylinder 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 pressure, when formed as a plate cylinder
16. By forming the plate cylinder 16 (18) and the impression
25 cylinder 17a as solid cylinciers, bending due to printing 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



[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 cylinder 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 pressiee, wheh formedlas dplateccydindles i By forming thieuplate. cylinder 16 (18) and the
impression 25 cylinder 17a as solid cylinders, bending due to printing pressure can be decreased, so
that in printin@@f%@éolid image and a halftone image in mixture, the halftone image is not collapsed or

soiled and the solid image is heautifully reproduced. [0026] The endless belt.shaped printing plate 13
can be forme%hstg hg%}éﬁa DRItz DAL H cihiBidffal RHth shitalid Bhd¥ent8 F8md ihge of

several tegs, of.cm tq 53%?@ lens, of dg;,lo%h(%l g&gll%%perlhsg@p?g ﬁ%q{ing 154 ézjjfB may, %e formed into

an endless-shape by joining both en along an slendér flexi elonga resinous relief printing
plate. Moreayer, i isralag possiblectpdpin twerps maresheets, ¢4, «499-ipgh-dong elongatgd 10 printing
plates, sequentially, and finally join both ends of thc resultant joined longer sheet to form an endless
belt of sevenal Imeterdtd selergh tehsof imeters. [QR27] Incdemtaly, adlekiia eldngated endless
belt-shaped printing 15 plate 13 may be formed from an elongated photosensitive resin relief printing
plate formé# BiEasingrpatd Mmaletzl #¢r & pHotesehsitve redireliengrining pritelbe GibTeplate

material dislclosed in the sgecification z:}nd drawings of Japanese Blatent application No. 2009-201949.
elongated reSinous relief prinfing plate. oreover, 1t 1s also

possible to join two or more sheets, e.g., 400-inch-long elongated
10 printing plates, sequentially, and finally join both ends of the
resultant joined longer sheet to form an endless belt of several
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

26 WF95BSII, WFOS5EBSII, WF70BII and WF70BSII, available from
Fuji Photo Film Graphic Systems Incorporated.

[0029]
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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 WF95BSII,
WF95EBSII, WiF70BII and WF7OBSII, available from Fuji Photo Film Graphic Systems Incorporated.
[0029] The plaie material 24 {oe i flexible ghetosedsitivietesip relief psinting piate cisisuitably a
soft flexible plate material having a Shore A hardness of 30 to 40 degrees; a longitudinal Length of
several metescth PHigtérsga widtheof abowUBahly 52 Soft (fTanchés - Plairchesy tamdadn overall
thickness of less than 2. mm, eé%., 0.60 mm - 0.95 mm, or 1.14 mm, used as an analog plate. A

preferred SXaKIME of thetRisirableifadahsterial 22 Omty KlarflaRakiSplate HaEHEAERRY a

longitudingl length of.8.5 m, a width.of 48 cm_and a thickness 0of 0.95 in vieyof it)environmental
characteriilt?é1 §%§ fl%% %%\égfa%y;rr%aa?rresd Fr? tﬁe??e%eoﬁsr’elfief‘%lrﬁ{ﬁ%g? f&%g&ut ZWaTﬁé‘)l plétérﬁr)naterial 21

of a photosepsitive fesinialief platg mayhg formed as 3 larmpinate includiog & hase film, 22, gf polyester
15 (PET) as a substrate, on which a photosensitive resin layer 24 is laminated by the medium of an
adhesive |2yen 23, and .alsb. a Coreamfilm@® spptied, onthe. photasensitive tesia layera4a[0@31] A
preferred example of the plate material 21 has a plate
plate. A preferred example of the desirable plate material 21, may
be an analog plate material having a longitudinal length of 8.5 m,
a width of 48 cm and a thickness of 0.95 mm in view of
10  environmental 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 um, including a 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 730pm, wherein a film base 26 (base film 22+
adhesive layer 23) functioning as a film support medium occupies
25 a base thickness of 220 pum.
[0032]

Another preferred example of the plate material 21
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20 thickness of 950 pm, including a base film 22 thickness of 188pm, an adhesive layer 23 thickness
of 32pm functioning as a halation-preventing layer and a photosensitive resin layer 24 thickness of
730pm, wherein a film base 26 (base film 22+ adhesive layer 23) functioning as a film support medium
occupies 25a base thickness of 220 pm. [0032] Another preferred example of the plate material 21
available frematbrdnd ¢ndustresT tnahabaiplate-thisknbss 0f H st mmp(lE4) pin)cinckkking @ base film
22 thickness of 188pm, an adhesive layer 23 thickness of 32pm functioning as a halation-preventing
layer and alpHdtoBenksitilé 1EsiiTaletpal bdhkriedaastos0pm Avhehdintenfitmsbasel 26 ase film 22+

adhesive layer 23), functioning as a film support medium occupies a base thickness of 220pm. [00331
The base f%r’ﬁl 2 FHEY 8ILS cogﬁﬁ’)?i%e g%oh%ih@&é?@sio t%fcepiﬁ)a‘?éﬁte R BETHIAS, &S ofher than

the polyestex,film; ad She adbiesive layer 23 may compiss vargus sgmercially ayailable goating
adhesive materials, such as rubber type, polyester type, epoxy type, acrylic type, urethané type, and
silane gypet souRiNgsagests used for anchereracessing) andacedic 2k hayd Loatingamaterials,
Moreover, the photosensitive resin layer 24 may for example comprise a photo-curable resin
compositioadicirding dayolyst)zableccompougdeand diphoteypplymerizatidiumitiator, wyhiek is
photo-cured in response to ultraviolet irradiation, Such a polymerizable compound may for example 20
comprise oligBEsstisFagsacRiate tiirethane acrylate, polymerizable monomers, such as
poly-functionﬁ%%)%gtes, or mixtures of these. The photopolymerization initiator, may comprise a
benzoin-based photopolymerization initiator or an acetophenone-based initiator. The photo-curable

resin can be 25ysed togatber with,a SQQenh?Qwoerggddigg?nprise a polyethylene
10  terephthalate film (PET film), etc. other than the polyester film,
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 photo-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 initiator or an
acetophenone-based initiator. The photo-curable resin can be

256 used together with a solvent and/or an additive.

[0034]

Moreover, the photosensitive resin layer 24 may also
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[00341 Moreover, the photosensitive resin layer 24 may also comprise a photo-curable resin
composition including an unsaturated polyester resin or an unsaturated resin formed by introducing an
unsaturated group into polybutadiene, acrylic resin, urethane resin, etc., and also a photosensitizer or
a Sthermal stabilizer added thereto. [0035] [Production of a resinous relief printing plate] Next,

production ebamfigxible resingusJedet printing plate Z4is explaiped 43y a platemaigrial 21 having a
thickness of 95011m for photosensitive resin relief printing plates. [0036] For production of a
flexible resmous: telief erintipg lylatet 27, thesptate material 23 £t negative files 28 g5 anplate-making film
and a positive film 29, are provided first (Fig. 2(A)). The negative film (plate-making film) 28 is
intimately dppliedtoahes isaflatematetiar 21 sbnewhich tHe tovep film25thad been rerovéd from the
front side, under vacuum for preventing the relative movement and uneven adhesion between the

plate matefigi®31 ant TREHEYGLIVESRHT 28 S6f thefReati/s RimP28PR BSOS (Ht Sh6Wn such as a
polyvinyl CQIQgg&glﬂesectam@yZlgg %p(pg(%?iz&% yacuum adhesion etc. as needed. [0037] [Exposure
g ]

step]  After positional alignment and fixation under vacuum of the negative film 28 and the plate
material 21 asEh9WN [P fid1 2B the laminataisled to-ailamphauss ofan gxposure device 30
Next, production of a flexible resinous relief printing plate
27 is explained using a plate material 21 having a thickness of
950um 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-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 uneven 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, may 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
26 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
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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 laminate with
ultraviolet radiation (315 nm - 400 nm) (UV) from plural (e.g., 2) LTV sources 31 disposed in parallel in
a direction perpendicular to the run direction, For the relief exposure, actinic light sources, such as a
mercury-vapat iampeand thcanam damp eanr aldcebéarse@ihSteadhof utti@viatehiadidionf {0038] In
the relief exposure, the plate material 2] moved at a prescribed velocity is irradiated with ultraviolet
radiation oP&béat S605nJ/ém ok e fisular U ARSI hts deipees 31 I@tiﬁo‘é@f?ﬁé%gaﬂve 28,

as shown in Fi 2(§Qﬁ If the ultraviglet radlatlo% Is incident tg_a soft (yet- un hotosensmve resin
layer 24 thtSU g% fh éblﬁtfvetfﬂm € thEWwho & /e AftknddTthé ﬁotffé l%%ﬁﬂ&yer 24 at the

exposed partig,Gureds ;¢ aydened, t‘%BE‘%&"%"s 3religl 1‘@‘&9 gSL‘e PRI F?ﬂE'H”Q rfags) 32 of a

character or a plcture is formed in the photosensitive resin I yer 24 of the plate material 21 in the

shapesof ajtapgr beoadenipgsewase thebasealin 21 (0039 A delied @xpogiie (quantity) with ultraviolet
radiation of 20 490 mJ/cm2 - 530 m4/cmz2, preferably 500 mJ/cm2 - 520 mJ/cm2 , may be used for

printing expoBUes &k will be described later. In relief exposure, an exposure of about 500 mJ/cm2 may
provide a relief image with a relief depth of 730 pm in the exposed part (relief part) of the
photosensitive restitlal/ef 24¢ HsTbozOPos UThe plate Miéfial2a et the Yactamestnsich of and

the prmtm%exgcrHae rouq%y}% ne atl\{lerﬂal. 1a§eéc[;trlxefpt[1ever?trav1olet radiation of

about 500 mdJ/cm? from the tubular ultraviolet light sources 31
10 through the negative film 28, as shown in Fig. 2(C). If the
ultraviolet radiation is incident to a soft (yet-uncured)
photosensitive resin layer 24 through the negative film 28, the
whole layer 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
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 mdJ/cm?, preferably 500 mJ/cm?2 - 520 mJ/cm?
, may be used for printing exposure, as will be described later. In
relief exposure, an exposure of about 500 mJ/cm? may provide
a relief image with a relief depth of 730 yum 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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and a positive film 29 is disposed in alignment with the negative film 28 and attached under vacuum
onto the back side of the plate material 21. Although it is desirable to use a positive film from the back
side, it is not necessary to use such a positive 5 film. By the vacuum attachment, the development of
adhesion unevenness is prevented also between the plate material 21 and the positive film 29. A cover
film (not showa) af g itpoty\iiyh chloride dhay @dsalberappligd o dhe positive fikn 294wt ikaeuum
adhesion, etc. if needed. 10[0041 More specifically, the plate material 21 after the relief exposure
for printingfédposiife othce thkeh odt af ke ianve house and: tvert bevebseak andide poditivedilm 29 is
disposed in i%ie(t;nment and attached under vacuum onto the back side of the 15 plate material 21.

Then, the plate tnadfdtd 2 s adaift SEhe hedtHd 1aMsHotiSE Hifd ack o stiRSid PerfdHiRd. In the
back exposure, ulirayiolet radiatign is.ipcident at an exposure of 30 mJ/cm2 -.60 mJ/cm2 through the
posiive iy DO the SIGE rebeetil o1 rorh e Hog Back 36 e 18 Sagils S AEtah 4o thereby

forming a bagck depgsit layer, (hack solidified ayen.38 alipverihe-phgtesensitye regindaysn24 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 salidifying {slotacuring)cheqhotdsensitveviesin ldyer 2daall avertbei iimbase26 side in a
thickness range of about 130 pm - 600 pm, preferably 200 pm - 550 pm as will be mentioned later. The
back depdstttlapersasikcintelgrallFormet At tHelfiin (Bele 2B @% the §ifm Suppork, &g Faisks the
mechanical and physical strengths of the plate surface of the photosensitive resin relief printing plate
27. A Iargecrkﬂq% 55 Gt e Bf%ﬂ d%%o%ﬁ?a@gfiﬁopr&ﬁje%%&érv Smigtharical BRd\HYRIRER strengths
of the platggﬁgegl%lrg,le&(p@f] need@igg.Z(C) and 2(D) have shown an example wherein back
exposure is performed after performing the relief exposure to the plate material 21 of a photosensitive

resinfor reliefguiating
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. Then, the plate material 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
mdJ/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 pm,

preferably 200 pm - 550 pm as will be mentioned later. The back



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] 15The plate material 21 after
the photocuring by the relief exposure and back exposure in the exposure steps is, after removing the

negative filme: 38 and theapositivedilm 29:thersfraay se tey arwatarewashing stap.Jda the water washing
step, washing with water is performed by using a flat-type washing brush 35 20 installed freely
slidably in &i\mashingrapparatud (netshewh)eenabtihg a fred slidd, oheffectatashing githswafer of
ordinary temperature, e.g., at 20 - 25, as shown in Fig.2(E). In the washing with water, the plate

material 21 ewabhEd B 118 fat W pEGagiini PREIRSILI WAt & SHRal aholim Grvder &datifually

supplied thJ}eto, vi/hile bei .nltgved atafr e o[?se\?r I Lens_{n /min. 1o several unireds mm/min.
10045) ATthE Hhie SPwatet Wisithg. e PRERSERESHINGBrGSh 35 578 Yotiivn Widhing brush

is moyed rggipracally. Q1 in £eratinn Lor several mines, £ pilluies, 1qgether with wash water of
ordinary temperature, thereby removing or washing out a yet-uncured resin portion of the
photosensitivie s} 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 the non-cured portion corresponds to the relief
depth, and is far leBsgsomiared mdth 219BY) intther convartionad sases Forthis 3G eeason, the humber of
soil removal works is reduced, and thus reducing damages to minute characters. Moreover, the

frequency OX RASH ifafer é’)‘?élf&ﬁﬁ%e(,dar%%eael?r%%fé@a?%ﬁé thB Svashisd treRfEnt tatPbEferformed

for a short ti thus leadi n increased plate-making speed and reduced cost for disposition of
15 waste ICLE THE SIS oG bt b LANEE B Wk 2 ol Bt o] i dount o

washyvatey of erdingry, tleroperature ahadate,fdi6 litarimin. fos washing the plate maierial 21, thereby

enhancing the outstanding environmental nature unique to a water development type plate material.
90[0046] Afted carryingatlt separadianderiaval bthe snelyedresin ehihefpbatosensiivedasin layer 24
and removing it from the ’
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 the
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 rate of several tens

mm/min. to several hundreds mm/min.

[0045]
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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 liquid capable of dissolving or swelling uncured resin. The photosensitive resin
photocured (i.e., solidifiéct byi expostire to: bghty toskesritg, Sohubility or Syyatlabiliyhitiainta developer,
and acquires a chemical resistance 5 against the developer. Using this property, the relief image 32
and the baélededosit laye B8 eRcelietit in te ghygiehl charasteristic (streipticedlybecforried on and
integrally with the film base 26, to provide a flexible photosensitive resin relief prlntlng plate 27 having

a base 10 fiiCRAERE HQBW ivrﬁﬁﬁlpﬁélfbl?é[bW%Z@ B - 260 PR AODa PR Rt -BRigRRE  The

photosens@vqg;s&rgruaf rn ngeoAg e 27A after ashln W|th water is then heated and dried with the
drying heater 36 as ShOWﬂBin é'g 11 '5_33 {0 be ?ree rom 15 water drof a(c)llﬁerlngfilil res?lnous relief

printing plage 27 Jhecrhotesensitieriesin reliefprinting plaie &f 4 after the drytng, step is subjected
to post-exposure, comprising exposure from active light sources, such as ultraviolet fluorescence light

and a highfpressuteemarncery- 2Osvapanlafap.cnothe pest-ekpdsune:siep dthamdint purgoses of
promoting mechanical and physical strength and removing surface tackiness of the photosensitive
resin relief$fiRfRdtpkaE 27 8 ctihitdighiis Wsldiated fother eurety rebinmadtes thel deveigpraént from an

actinic light
9 the non-cured portion corresponds to the relief depth, and is far

less compared with that in the conventional case. For this

10 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
treatment can be performed for a short time, thus leading to an
increased plate-making speed and reduced cost for disposition of

15 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 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

26 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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25 source of a wavelength range of about 300 mm or longer. The post-exposure is performed in an
atmospheric environment. [0048] In the production of the resinous relief printing plate 27, the
washing with water in the aqueous development 30 step, drying - 22 - and post-exposure may be
carried out by using an environment-conscious processor (not shown), for example, known by product
names of FTP965 and FTP640, available from Fuji Photo Film Graphic Systems Incorporated. Thus,
the flexible resinous relief printing plate 27 is manufactured. [0049] The thus-produced elongated
resinous relief prigting plate 27 is pravidedswish marksder pindeed hgles formed at bath sides, .
(marginal zones 34) in the width direction in a longitudinal direction at an even pitch of, e.g., 1/2 inch.

The marks for BIRfeddHbied dFfhe résitouds reRefPrititinglate 27 afe forméd

ultaFEbush¥vith the

relief image at ¢he timeref forming the telieflimage 32 tand Hmlpiat‘emalgngdly ba@l_é_expgs_ur@@y the
relief exposure liscldﬂ% I%he Degative Illm 28 and trga back gﬁgssurealSu?‘lg% Eﬁ% E)osmve J‘llryaZr?éQLOOSO]

By making pinvflee

oles 37 in the Sl%%lﬁ(’:edae?onggt%% resinous Telis printing pla¥(ee§Ji%y some

hole-makifg meansitie pinfeeddtoles 8pare fofméd in r@)vs.; alomgrbethiside zohes 20(maiginal
zones 34) of theytesinoys relighiprinting plats2Takan even piteh,of, £,9. 1/2-incfin the longitpdinal

direction.

physical characteristic (strength) can be formed on and

integrally with the film base 26, to provide a flexible

photosensitive resin relief printing plate 27 having a base

10 thickness below 1 mm, preferably 820 um - 460 um.

[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

15  water drop adhering to the resinous relief printing plate

27A. The photosensitive resin relief printing plate 27A

after the drying step 1s subjected to post-exposure,

comprising exposure from active 1light sources,

such as

ultraviolet fluorescence light and a high-pressure mercury-

20  vapor lamp. In the post-exposure step with main purposes of

promoting mechanical and physical strength and removing

surface tackiness of the photosensitive resin relief

printing plate 27A, actinic light is irradiated to the

cured resin after the development from an actinic light

25 source of a wavelength range of about 300 nm or longer. The

post-exposure 1s performed in an atmospheric environment.

[0048]

In the production of the resinous relief

printing

plate 27, the washing with water in the aqueous development

30 step, drying



[0051] Thus, the elongated resinous relief printing plate 27 is integrally provided with the printing
surface (plate surface) 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 image 32 of the pin feed holes 37 of even pitch formed in the marginal zone 34
and the printidg sofacexip performathgorirectia [0052] fRrodogtiors of aneendiess: belgitaped resinous
relief printing plate] The elongated flexibility resinous relief printing plate 27 is produced from the
photosensHVesS @i Blabs FrReRar 2R ge Produdivh Stp@ Bhewi ThORIGs. 2YAPT 26R) Sthe flexible

resinous relief printin is progqu ' elongated slender belt_shap electing plate
materials 26 f0 Bfgo%ag[egééése%gsgm%rgﬂeﬂfg p%gté h%%?ﬁgﬁgaﬁth%g%-gfﬁ Jalnga%i/%%ﬁs gf1 EZ}%-51 cm.
The produgton, gf; thesndless balfshaped pridingrmlate 13 fremibe; glengaledfgaigopsiselief printing
plate 27 is actually performed at the time of attachment to the printing apparatus 10. [0053] On

the other hand.tbath longitudinal ends efithecprogiiged 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 shapgé®dgi®dn to both ends of the 20 flexible resinous relief printing plate 27 may be any
shapes allowing concavo-convex engagement with each other alongﬁgéﬁrintjn plate width direction,

such a saw-teeth dHape Bheah 188 5ok HMaL s agatets. &SR SHEp 61 Both ends of

the resinoys relief printi late 27 are engaged with ac# ther to.form a,conc Q369 \gag(é)int, binding
or junction5 9! A Bné- i%%%&ﬁé%%ﬂv&%ﬁ% Sé?g g|’§f a]%]prﬁede &n oﬁgnﬁgsaﬁog%e?ﬁalastu?f\éce ([S;}ate surface)

side of the goncavo-gonyex duncian 38, to, initethedpothyends: thareby making.gnelessthe resinous
relief printing plate 27 to form an endless belt-shaped printing plate 13. By abutting and engaging both
ends of the iresineus reliefptindngplate 2K to forem. g.congavoraemves hiading,the rédatiye 5 slide or
displacement in the width or axial direction of the concavo-convex joint part (concavo-convex junction)
39 can befserélylregatated abdgprevemteni: f005djief printing plate 27 are formed

simultaneously with the relief image at the time 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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The inner surface (film base surface) side of the concavo- 10 convex junction 39 of the endless
belt-shaped resinous relief printing plate 13 is formed with the exposed film base 26 and is formed in a
flush joint condition without a tape level difference side due to application of the adhesive tape 40. The
external surface (circumferential surface) side of the endless belt-shaped 15 resinous relief printing
plate 13 isiprovigeddRithod plate surfade dd df tle soRGavofcomeex (retiel) idags ad aiprintieg surface
having a relief image 32. [0055] The uneven shapes at both longitudinal ends of the flexible 20
resinous refiefigimmy praite Srtarar8otEdRs EdeAGHGER RN 2 RATSEE SATAS HuHd¥ive tape 40

is applied oyer th reSﬁ%[?n concavo-convex junctign 39 gn the plate syrface 41 having the relief
image 32 to” #T?in endié: cheﬁf-os’ﬁaﬁgd ?é%inSBs‘ﬁéﬁFesf %ﬁﬁ%gﬁﬁl%t%el% as ghne%%Fesgeteﬁgr{gated
printing p%@ﬁaﬁé ?191‘4}’ 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

presss type relief pripting1appatatus Ardiheigujde cylindears19:an:the drivermsidgl {0656 Qre-round
longitudinal length of the endless belt-shaped 5 resinous relief printing plate (en dless belt-shaped
printing platep iiisestitatlychbsep betweemseveral mstars pdasavers temsadf mbtérs; Fogbbtaining a
longitudinal length of the endless belt-shaped resinous relief printin? late 13 is as long as several
tens of meRsi8 dptGralshestecarthe hovihe rEkinBig teliet Printing 21(§pblate 27 sy BEEHRSged in a

longitudinal series and successively connected to a belt-shaped,sequence. Adjacent ends of an
adjacent pﬁ?rsdf’tﬂél Pelié?ufpiﬁﬁtiﬁgmp attlélngﬁL e bge) t-shsap%aos%%ﬁgr?ce%reaéﬁcc%és?vge?%%ed

one-by-ong ip ihg-formafthe aovesmenonedganqayQ-copygxdungiionaidis 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 elongated resinous relief printing plate
27 is actually performed at the time of attachment to the printing
apparatus 10..
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 engagement with each other along the
printing plate width direction, such a saw-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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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] 20The thus-formed endless
belt-shaped resinous relief printing plate (endless belt-shaped printing plate) 13 is wound about the

plate cylinder, 18 apddhs guide svindanls ebiherpHnting apparaiys 16 A saparatesdesaiiption will be
made later about the attachment to the printing apparatus 10 of the resinous relief printing plate 13.)
Movementmfithei thaspetadXhdiess bettshapecirdsirroushreliefgriatieg! plater 3 fguitkett by
engagement of the feed pins 43 of the plate cylinder 18 on the drive side with the pin feed holes 37 of
the printing Platd3Y3 8RaLbliBAe ANRN FOt&RH BRhE Pilte YRride? fLE hRe 16idfdital Pibifded holes

37 bored in rows.at bot endif'{ the }rividth direction of the endless belt-sha edt ringgg&ptla\;g 13 are
engaged oREBY Bhe Rith the tbelhin 43 of 1€ Biate &yfiTdeY 18, 88thal the siide Bnd displacement

[f%?metﬁﬁe%umferaqgal&i the engdless helt-shapedprintingsplaie.13 are

in the Jongitydinal direcfiqy
regulated and prevented. [0058] 10The plate cylinder 18 and the impression cylinder 17a of the

printing apparatss 0 a8 eachitlormedas-a pwerselid steshwydindemuithonsulBsiantiat weight. The
plate cylinder 18 and the impression cylinder 17a in the form of a solid cylinder may be formed by
machiningsas byfilieguhictdadiows easy dorteation of 15a 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 {figtitland rotate with a large inertia, so that they are less liable to cause irregular
movement, 20 succ? as bounding orfshcakirzlgﬂin repulsion tc%faagr?tiggd%reﬁugggt the time of printing,

. . c lIne T € ase. S el . . concgvo
and the solid cylinders forme with' atrue eircutar sec?lon%y machining are prowdcednw@h a good

rotatjon balanee. Moreauan s the usgrof g doublgrided gdhesive-lpea foraliachment oiisrobviated,
a substantial thickness unevenness
printing plate 13 is formed with the exposed film base 26 and is
formed in a flush joint condition without a tape level difference
side due to application of the adhesive tape 40. The external
surface (circumferential 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 image 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 applied over the resultant
concavo-convex junction 39 on the plate surfac¢ 41 having the
relief image 32 to form an endless belt-shaped resinous relief
printing plate 13 as an endless elongated printing plate. As
26 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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95 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- spread solid
image or soil-free halftone image. Moreover, the solid cylinders are less liable to bend, so that a solid
image can be beautifully printed without crushing dots even in the case of printing a solid image and a
halftone dotymagedii efiixpurien 50868)p pEuehermanedsinge the pdiatiogSize of thedcentintiogls form 12
is determined by the length of the printing plate surface of the endless belt-shaped printing plate 13
instead of tA&i&itéuMféfence of a plate cylinder 16, the necessity of exchange of the plate cylinder 16
is remarkably | %e ed. In printing by the printing apparatus 10 using the endless belt-shaped printing
plate 13, the éf?(?e (S{r]displacement of the printing plate 13 relative to the plate cylinder 18 does not

occur in the longitugipgl giyegian er.yieih diegion. For atiashpjent of e K resipous reliefprinting

plate (printing plate) 13 to the printing apparatus 18,ntﬁe use of a double-stick tape is unr?éacessary,

and the endiassmbeltshaned plate 1dhcan berproduced 98lyhy ARMVIRG @ 9N¢:5ide adhesive tape 40

from the relief image 32 side to the concavo-convex joint (junction) part 39 as shown in Fig. 3.

20[0061] Thérefore, thethigkndss umevernessof theatdhesive dapesAQ dossvratadcaenaen te cylinder
surface 18A of the plate cylinder 18 carrying the endless belt-shaped printing plate 13, and even if the
ends of the®&dificts Felief pRAAAT M18te1 3 A€ 161 EdArmEctiarts frovitid AR enaffissorine the terminal

ends of the film base 22 forming the connection area of the endless resinous
sLapeac[Sremnous gre}he? prlentmg pelate QS 1ns 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 belt-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

256 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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relief printing plate 13 are made flush with each other. For this reason, even in a printing operation
using the resinous relief printing plate 13 of the endless belt-shaped by the printing apparatus 10, it is
possible to effect printing of microscopic characters down to 0.3 point, and also half tone dot printing or
5photograph printing of up to screen lines of 300 lines (L). [0062] Furthermore, the printing
apparatus #@ican pravide hackgreupthdesion (o6 paitesn) or hiddep charactersicharaciesswhich
cannot be read with naked eyes), and also print products 10 with enhanced security, thus providing
relief printify techaololy it imptoved séctiity. H0868] cylinddeshovih inlFig. 14 thetpldtemeylinder 18
(16) is provided with sleeve-shaped or tubular flange 18a formed integrally 15 therewith at both ends

in the axialRiifectohtetN88d parts tHer@of And pHishofts 4504k f6rEY ifa dftamTeietlial
direction at an even pitch in the flanges 18a on both sides. The pin holes 45 are formed by mechanical
I G %Polf}fﬁeeprllg{le 'lbdeal 1 ang formeda 1§P hloa%e i]hgeaﬁgl ?51%%%(51

boring. The blﬁ%olles 4 gﬁln er 184t ebeh pit pitch of

the pin; feed holes, 34 prepared alpngboth ends indhe wigth difection (marginalzones,34) of the
resinous relief printing plate 27. [00641 Feed pins 43 are disposéd in the pin holes 45 prepared in

the flangesth8agifi the pla eylngeiddnsmasite freelyiprajectadchrelract As shewarin Fig.&5, each
feed pin 43 projects and retracts within the cylindrical flange 18a, while being guided by
circumferential of the endless belt-shaped printing plate 13 are
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

26 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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radial guide slots 46 prepared in an edge face of the plate cylinder 18. Each feed pin 43 is stored in a
radial guide slot 46 in the end face of the plate cylinder 18, and the guide slots 46 are radially formed
in an extension direction of an associated pin 6 hole 45. Therefore, the respective feed pins 43 are
arranged along the end face of the plate cylinder in a circumferential direction, and are disposed
radially so ap i@ fraelyoprajesh apd retract 100831 Tha respectivefeed pins 43 dispesed sadially in the
pin 10 holes 45 (which are formed in rows in the circumferential direction in the sleeve-like flange 18a
of the platecgyllindbr 118) aare pressed aloien fronbihe dutsidetihysa (Hng-odi dvashergghaped) pin control
51 of a fixed cam lid 50 shown in Fig. 6, so that the falling-down of the feed pins 43 is prevented. The
cam lid 50 Refghtidtablypikedesd a&itd1over Bothsdriastin disd axr eitedtibntdfehe pitte eflinder 18

(16). The cam

1

1)

pin 43 has Iijnrtegra

and a gam sl
49 of the fee

d

s

is fixeg 0.as not to fgllow, the rotation of the plate cylinder 18. [0066] Each feed
Lpitboty B i sh&bd 81 5 2B Fod b HRGHTISH APmheAE-48 formed at a tip,
slot) 49 formed in the middle of the pin body 47, as shown in Fig. 7. The cam slot

is engaged slidably with a cam ring 52 of the fixed cam lid 50. The cam ring 52 is

formed with ardiamietenudie) isisareevrhat smalienthan 20 26 autside giametan of theplate cylinder
18a, and also has a center 01 which is a little shifted from the rotation center O of the plate cylinder 18

in a direction chposite: frord tHeyguide dytingten (cdmt rellgr) k9ti0@6Blate surface 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 of the printing plate 13

relative

to the plate cylinder 18 does not occur in the

15

20

25

longitudinal direction or width direction. For attachment of the
resinous relief printing plate (printing plate) 13 to the printing
apparatus 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.
[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
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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The feed pins 43 are disposed at both ends (in flange-like sleeves 18a) of the plate cylinder 18, and
circle (rotate) integrally 5 with rotation of the plate cylinder 18. On the other hand, the cam ring 52 of
the fixed cam lid (fixed cam) 50 is fixed with its center 01 which is a little shifted from the rotation
center 0 of the plate cylinder 18 in a direction opposite from the guide cylinder 19. [0068] 10As a result
of the above-armemtioned arrangemenpt; inithrrgtatipe o therplate oyknder <1 8y tise Heedspins 148fare slid
relative to and guided by the earn ring 52 of the cam lid (fixed cam) 50, circle (rotate), and project and
retract withPriddpe&t&o e E§linter élfgrlfaféées sPifitesateR§AnddraBedrake, e, RENHEEpplied so

15 that the slide of mlesfe(fg pin 43.relative tqbz%e %am riﬂ% Sg erfor{ned .smoothlé,As shown
er

may be
in Fig. 7, daﬁﬁgacl;ﬁle rotatior ofl%hel%la?eoéy?ﬁn 8, eac ‘feed’;r)}‘/rlflﬁ &sges %858 @ 1gclon Rain

which its pinfiaad 4% tradls Hom e syider suface 2196ihe platedylindeeLa.a-egion &b in which
its pinhead 48 20 gradually projects from the cylinder surface S of the plate cylinder 18, a projection
regiorsRc ipdiel its pinhead 48 gostpletehopsejeetsoutof she L@inderiswiace)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 [@pé&ats$ the cycle 26 of passing through the regions Ra, Rh, Re 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 df tHe B FeRErnoldd 87 JrThB dRdless BEIRERAPED rddinoG& felieP hAKkiRG plate

(endless belt-shaped printing plate), 13. [0069] The projection region Re of the feed pin 43 forms an
angle 6 of%aab((:)%?[f)lgb1 %%éﬁg%ﬁﬁm & teelrt?tnes]ro a%%n%‘rﬁiigﬁg e%o{% & [C)?aetgsc IlcrﬁEl egﬁ%t,earssshown in

Fig. 7, and.{hg feed Ring 43 aie eagaged withihe pip fepdholes 37 gf the grdlass,beli-ghaged printing

plate 13 at least in the range in which the plate cylinder 18 (16) contacts the impression cylinder 17a,
whersby theishdenhanced 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 flange 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 holes 45 prepared in

26 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 or displacement of the printing plate 13 in the axial direction (longitudinal direction) or the width
direction arc securely prevented. [0070] Incidentally, the guide roller 19 is a driven roller J5 (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 atithe tepsiereofdhetendiess pelirshapead printing pladed 3.fdbe epdless deliishaped
printing plate 2013 does not necessarily require a tension roller, etc. between the plate cylinder 18 (16)
and the guide rolerr13. §007arh ferilisp ihe platescyitrierd 81 6) equippbdwithehelfeled pins 43, and
the endless belt-shaped printing plate 13 is wound 25 about the plate cylinder 18 (16) and the guide
cylinder 19°MbRSovEr dhER Sl tytnaeP1a @ 6y uHa tHerintstestivf tfd&Mi % Gréliftaltd opposite
to each other wh(%%abM g;_hgorrog%% [?{Ss_g type erinti{w a%q%%[ S :rLlo isfassembled.. {‘%)legis; of an

endless bea[tr-ghéﬁe Fedinous relie prlntlllng p ate ?en ess bel -&apoed%%n%?laop(fé?e

elongated figxible sesinousJrliet PiRting flaje 27 Wass Arepareciby ysing: kbl JQRELSEE WF9SESII
as a plate material 21
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
direction 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, so 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 diameter which is somewhat smaller than an
26 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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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) througblpeatiucion steps shown in Fig. 2, to produce a flexible resinous relief 15printing plate 27.
[0074] In the exposure step shown in Fig. 2(C), the plate material 21 is exposed from its front surface
side to ultravidl@&4diation of 520 mJ/cm2 through a negative film 28 as a platemaking film 20 within a
lamphouse of an exposure %evice 30, to effect several times, .0, 5 times, of prnting, Th
photosensitive reséﬁgylé?ez dthe p?ﬁe%gte?fﬁ%asﬁéis a éh%?%glteﬁgtlcsofﬁb%irﬁgaﬁl eséhgi?ied below a
certain lightjguanpily; @Q}-,&918%2%mé‘éc@%@ﬁé5‘?%@?%%'&%%%@“(&% of Wirayelatragiation for 25
solidification by penetration through a thickness of 730 pm of the photosensitive resin layer 24,
espeaially erta halftone slai ot B spal ereay 1[0QVS] 18. dmanlosdingry operationtiha tamphouse of
an exposure device 30, plate making is performed by irradiation with Ultraviolet radiation at an
exposure qimatifofiofs0tenfifen caB8R000 niireel (23216 Stelss firte ey bitstE grAdEHT In such an
instance, small halftone dots.in a highlight region, e.g., halftone dots of 175 Iinel§ F(}LE) or mare of the
plate mateHal A& nist ﬁ)rlrhré&edﬁ%ﬁ%fﬁ&%t%o@?ﬁ%?b?ré\ié‘?ﬂf?orrrﬁ)e@, steh dHdhcdots are

liable to b%?[%ﬁ” or I%sglgueqin(%the evelopment.

er 1 rection 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 438
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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ic (washing out) in the making (of a resinous relief printing plate). However, if the exposure quantity is
increased in order to compensate 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. [0076] On
the other hand, when a shadow part of the plate material 21 is irradiated with ultraviolet radiation at a
small light guantfiyeldvehot 680 md/cm b examples ssnobahiage pafhf acsize @ggivaleHetb that of
the negative film 28 is deeply 20 formed in the photosensitive resin Ia%/er 24, but the non-image part is

liable to betbM& Sifal @id vt aS the 'Guahfity fcrRases e ke
5’ g plate 27 capable of printing faithful to the negative film 28, a highlight part and a

resinous reli
shadow part have

6t tnl)ﬁ’ng to produce an optimum

utually 25 contradictory characters with respect to exposure quantities. A highlight

part requires a largerQUayitiyQf dight, Whereas@c of the feed pin 43 forms an angle

5 of about 150 degree or more in terms of a central angle of the

plate cylinder 18, as shown in Fig. 7, and the feed pins 43 are

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 the impression cylinder 17a, whereby the slide

10 or displacement of the printing plate 13 in the axial direction

(longitudinal 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 plate cylinder 18 (16) and the impression cylinder

17 are installed opposite to each other, whereby the rotary press
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shadow part becomes foggy to approach a solid image at a large light quantity, so that satisfaction of
good images of both types in combination has been considered impossible. [0077] The resinous
relief printing plate 27 has a small thickness 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 printingmptate 27t the plate avattrial 20 issexpesed o its front side to a small ] quantity of about
500 mJ/cm2 as a printing exposure (relief exposure) through the negative film 28 as shown in Figs.
2(C) so that tHeCshaboW ptt of tie prishtaP nBeidcele B Eed§TatRAALRFSIIGR I ThER §he plate
material 21 HS ge\gfrse and gslsfhogn in Fig}. Z%Dr)’ th%aﬁ aterial 21 is exposed from its back 15
side (film pAse 5 %%e)l?gﬁltraemolse raa%?ac%i Hata s o] etmuantity of 35 mJ/cm2 - 70 mJ/cm2,

preferably 35 mJ/cg12 -50,mUemy «{prauah a positive §ImA%er QYek Am ENtire, ke 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 65186 @by 609 pm, Preferaichrabiout E80/pm 5 BOO p; 20p thedbase fém 22 Mithe plate
material 21, is solidified, as denoted by Examples 1-13 in Fig. 9, to form a back deposition layer (back
solidificatidio tagep)83tmstte iltireeprochict 271{00 791 26Fablp bftEig agilindisbtss experimental data
obtained in back exposure of exposing a plate material having a thickness of 950 pm from its film base
26 (back) sideWifrP diifferent quantities

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

small area.
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of ultraviolet radiation and shows a relationship among a back exposure quantity (average of three
times) 0, a total base thickness T of the product plate 27, a residual resin quantity (thickness of back
deposition layer 33) V and a 5 relief depth (relief height) El with reference to Fig. 9(8). Fig. 10 is a
graph showing plots of experimental data of Fig. 9 (A). Fig. 10 shows a curve A representing the
overall base-fliickngss of the product plate (resinous relief printing plate 27), a dashed line (dotted line)
B 10 representing the resin residual quantity (the thickness of the back deposition layer of the product
plate), and a dot-ad# dash RAE T PEPreSESIff tRE réfief depiiPdlericigft) Gt thesFiRRIBIBE Blate.

[0060] With reference to the experimental data obtajned by using a plate thickness of 950 pm of
the plate nfHi&AgF21 SHowP i Eig. 81X Edtparstivd EX ?ﬁﬁeesdl-éggho rra#%aal 1p(?fcl)toﬁ‘(f)]lylr‘éner

was

resicual (sgldified) Qupniibual hack expasyresdelan AboIL IR MCT g iy Pagk deposit 20

laver 33 thickness of 100 pm or less which is liable to be torn or broken. Moreover, if the back deposit
layer 33 thickopessds 100-pm ardess, thedyidging hetweaen relietimnagesds ot sufficient, and the relief
images on the plate surface are only weakly reinforced mechanically and 25 physically. Furthermore, if
the back depesi tayer 33ithidkhedstisdesslihen 180sprh; gid ighef depile hecorges BEApaner more,
thus resulting in relief images which fail to form independent dots and are liable to fail in providing
clear imag@s Biedd flekarel heisdistortih. SEPEGrtRdr, ettt Bepth bedormés Rrger e - 36 -
printing reproducikility of characteffgma es and im%?re (character) I?rpg??rilliéy beconﬁa Worsg, resulting

in unsatisf %fc}R/ I Hcee.tﬁulr]ihseur, ata écl?égﬁos& ion Igyr/eer%%’l}hlckness 0 1090upcm osrnileass, the
solidified bagk depasition lgyer isliahle g hghraken,or; Sdail iq.shaw agficient selighirage strength,

thus leading to inferior image reproducibility.

10 (washing out) in the making (of a resinous relief printing plate).
However, if the exposure quantity is increased in order to
compensate 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 film
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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[0081] On the other hand, if the back exposure quantity exceeds 72 mJ/cm2 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 10@1pm @ tassitsg that clear and thedatifubprintiihg becomes désdiffictlt th thispease, since
the concave portion without the concayo-convex image on the plate is as shallow as the relief depth of
about 100 P& Tebsngd ik frem thecink solersdanachimgrroard) 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 badlpgip@sure as shown in the cases of Examples 1-13 in Fig. 9(A), if an exposure light

guantity in the ran of aggyltlégg én%/cgngl gu}lzz mJ/gm%3 ?p%lgg gzs%gq gh q%po E}Igggr 33 of the

plate material 21 |s expose and ‘solidified in a thickness o pm on a film base side.

[0083} o RadticHlasly 1 iscaseovhies after RUNDRG the Hegalive ftim £8,081Q theifrang sids of the
plate material 21 at a small exposure quantity on the order of 500 mJ/cm2 as shown in Fig. 2(C), and

then the plete material 24 fslexpbled<thaopdh e pagitkier 5 Hiim?29 disposed on the backside as shown
in figure 2(D) at an exposure light quantity of about 35 mJ/cm2 - 72 mJ/cm2 on the whole surface, the
plate material 22 i$éxposed and solidified in a thickness of 180 pm - 600 pm on a film base, thus

resulting in a back deposit layer 33 of 180 pm or more on the film bas The 10 thus- formed solid
back depost ayer 35 PTVIGeL briddee otFel T TGIGF FHAGESss SreRarEttha et frages 52

having a refief depifb.oL.50.01:439 b MArgaxery the sfisfinaugs 32 afe {pfegrated yyith the fim

base 26 an are reinforced with the back deposit layer 33, so as to form a tapered shape enlarging in
10 quantity of about 500 mJ/cm? &s 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/cm?, preferably 35 mJ/cmv2 - 50
mJ/cm?2 |, 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 pm from its film base 26 (back) side with different quantities
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16diameter 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/cm2 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 um - 600 pm), and
the relief images 32 remain in a relief depth range of 500 pm - 130 pm. Since the 25 remaining relief
images 32 remain inla shallow depth 96500 pim - 23@ prkand reliet-depth are shallowmast small
independent s%ots are r%store]geto(gggulynt% prentlngrglate r%sino%%gehgl;mes) 0, a total
base thickness T of the product plate 27, a residual resin
quantity (thickness of back deposition layer 33) V and a
5 relief depth (relief height) D with reference to Fig. 9(B).
Fig. 10 is a graph showing plots of experimental data of
Fig. 9 (A). Fig. 10 shows a curve A representing the
overall base-thickness of the product plate (resinous
relief printing plate 27), a dashed line {(dotted line) BR
10 representing the resin residual quantity (the thickness of
the back deposition layer of the product plate), and a dot-
and dash 1line C representing the relief depth (relief
height) of the product plate.
[0080]
15 With reference to the experimental data obtained by
using a plate thickness of 950 um of the plate material 21
shown in Fig. O9A, Comparative Examples 1-6 show a small
photopolymer residual (solidified) guantity at back
exposures below about 30 mJ/cm?, giving a thin back deposit
20 layer 33 thickness of 100 um or less which is liable to be
torn or broken. Moreover, 1if the back deposit layer 33
thickness is 100 um or less, the bridging between relief
images 1is not sufficient, and the relief images on the
plate surface are only weakly reinforced mechanically and
25 physically. Furthermore, if the back deposit layer 33
thickness 1is less than 130 um, the relief depth becomes
600 pum or more, thus resulting in relief images which fail
to form independent dots and are liable to fail in

providing clear images due to flexure and distortion.

30 Further, as the relief depth becomes larger, the



printing plate 27) capable of providing even a shadow image part which is substantially faithful to the
negative film 28. [0085] The printing light quantity on the front side of the plate material 21 can be
reduced to 1/ 3 - 1/4 of an ordinary quantity (1500 mJ/em2 - 2000 mJ/cm2) 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 procegsy thusoallowihglpreduttidrecka tesinous gelse byprihtingaaatd G awdiate ig friendly to
10environments and give less ecological loads. [0086] By carrying out relief exposure through a
negative fiffA78 #phithe REHCIHIE OFPESSIatd hitdtdtial 21 Aand hen Pefforifhy bR @%56sure

through a positjye film 29 or directly without such 15 a positive film from the hack side, it becomes
possiol 10 BroVHE' doockbAkde SYRBHIGRY S and a SHACOFIage. Wi HAE ben
impossible; (o, achigye in g eonyeptional fegipeys pHNtIRg Alaes; {98841 @OMareqyer. by garrying out
relief exposure through a negative film 28 at an exposure on the order of 500 mJ/cm2 from the front
side of thefplatetmatarieh21a and then petforping back expasuredbrough rpesitdedilne23 at a small

exposure of 35 mJ/cm2 - 72 mJ/cm2 from the front side for production of a 25 flexible resinous relief
printing platef27] drbecorgespussitdeto bupply: from the backside a large quantity of light to a highlight
portion inclu%iggénfl]ependent spots to which only a weak light is
On the other hand, if the back exposure quantity exceeds 72
mdJ/cm? as shown in Comparative Examples 7-9 of Fig. 9(A), the
10 relief depth becomes less than about 130 pum, 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?
is applied, the back deposit layer 33 of the plate material 21 is
25 exposed and solidified in a thickness of 240 ym - 600 pym on a

film base side.

[0083]
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supplied from the front side, thereby forming a reinforcing back deposit layer, and also supply only a
small quantity of light to the shadow part. As represented by Examples 5-13 in Fig. 9(A), the back
exposure light quantity is preferably about 35 mJ/cm2 - about 72 mJ/cm2. [0088] The shadow part of
the plate material 21 formed after back exposure through the positive film 29, is formed of required
small half tone dot$mresifrodmctilapse cdse tovdufficiept bofidification of thes photopblymdilFhe
thus-formed half tone dats are reinforced mechanically and physically by bridges formed by back
exposure, tHered§ Bovidifig & Sfddow Part Whidk s cBAfi6set 8t fisiftond Hotd fred o &Bilapse and

can be as bright as given b¥1 hg negative filgnr%%.rl%[p%g orepver, v hg‘r}]}pel bagk exposure
IcmZ =68 , the S %H Half oS aré br

light quantﬁf/{ 50" cm individual spo & tone |dlg%d with a
back depositdayes 33 sglidified,rop) he film hase 263t adhickness ofalqut 480,095 ghew 500 um,

and the 20 relief image 32 is formed with a relief depth of about 200 um - about 330 um, so that the
low refief ifiage BPravisiedwith an intreabed Raishtire sesistance and igm peoide rlear umages
composed of fine micro-characters or photographic images with good reproducibility. 25[0090]

The elongatepvesincusi edliefpriatrigiplaé 2bieddrméed ofl/ soft platé Mhatediac2dwith aBhore A

hardness of about 30 to 40, through back exposure bx applying a light quantity of 35 mJ/em2 - 68
md/cm?2 , PrEfRISoRME0 MiFieh2e B84hY/EHeY a5 gHow m@%ﬁ%&% m@ywékediebasﬂ layer 33 is

formed with an.increased t@é%}%ness fropyihe film base 26, Therefore, the 5 relief jmages 32 are

provided with a small relief thand causel to have downwarad?)s3 énlarging ?g'ﬁlerts% dlgrtlecfL with each

other, therghy. haying dwrrqued meehaiaal and physical stengthen the jadependentsppiscof half tone
dots are no longer separate from each other, but bridged to be integrated with each other and 10

reinforcedt Rarsthis reasdns thiedléxiale résinoustreéksfqridthgplate Psistpralided wathaepnoved
printing durability and pressure resistance at the time of printing and can provide halftone dots, fine
micro-charfdxterscahei phttegrphdstinting ihades cwhidheareckied foma 8oHing Anbl dréaléage. E5[009]

relief depth D of 500 pm - 130 pm. Moreover, the relief images 32
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 filmm 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 ym - 600 pm), and the relief images 32
remain in a relief depth range of 500 uym - 130 pm. Since the
26 remaining relief images 32 remain in a shallow depth of 500 pym -
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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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 20resinous 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., Chinepeichainagtersaak0BpY), thisdtaldng featizeddinintirg ehfrans ladaiftanedet tea:G0%-solid,
without soiling of the half tone dots. 25[0092] The rotary press-type printing apparatus 10 was
equipped with thE rdrish pendhaped resildys redieflpeintingaplite  (8hdl€38 belt-shaped printing
plate) 13 produced from the elongated flexible resinous relief printing plate 27. Printing of 300L half
tone dots and &% Rhracter of 0.5pt correspond to micro characters of 0.18 mm-size. By combining

the resinous relief 'ﬁ\gn Rlate 27 ‘?P%f‘lr«]fhe rgtggtptrags% {tg%e.:r%irgt‘igr(}%_ﬁpglaé%tugflgh%h%t&gtrgphic

printing of 175L-300L in terms of Screen lin S, was poss 0 e resinous relief*printing plate

27 is & softRyntng:nlate 1 witha fhere-Adardness af abouk 300,40 ,When.sych & 80ft resinous
relief printing plate is mounted on a usual rotary press or a soft endless belt-shaped resinous relief
printing platé 3Omommiga bywinding Gboul Adotayy pressatigqee pristingrappaiedus: faoprinting, a
conventional printing plate is liable to cause that 15 its first printing region is pushed aslant to the
press zone"at thé tipewisithting Liuseeihgtaetiaiftonetidis. The vexinbas réliet prinfinglate 27 of

the inventior} is free from such a Iiabilit%/_of sojling. [0094] 20The following knowledge was acquired. At
the time of° those in the conventional process, thus allowing production of

a resinous relief printing plate 27, which is friendly 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
mdJ/cm? - 72 mJ/cm? from the front side for production of a

26 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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exposure for producing a flexible belt-shaped resinous relief printing plate 13, if a linear region
immediately preceding the printing surface of a plate material 21 in the print direction is subjected to
back exposure of 50 mJ/cm2 - 72 mJ/cm2 from the 25 back side of the plate material 21, a
photopolymer is solidified in a thickness of 400 um - 600 um to form a back deposit layer 33. As a
result, a refiefiplagd 32 imthelimage regionds calisettty Havenanedaced relfef depth b330 pm - 130
pm, whereas the non-printing region is reinforced with the back deposit layer 33 to prevent the soiling

of the first PRRGTY rel§iBh beRFo& ANG IDBY5]0 1LY R wHE AblvEVER FodhY thht WARA tHe relief

depth of the relief i e 32 was reduced to 100 r less, the soiling.of non-i e part.occurred. As
a further sleofi/ ?ﬁle%%vwﬁarlﬁiov%%dﬁ%pﬁgg %%a%ge .YAE‘S fgar“fﬂg %rlsng%glr%egllg?g? %he%‘lé € material

21, if the refief denth is S61,10,430 PEILAT MQLE, ATsferably 483 a5 10,akeut 339 A, im if the back

deposit layer 33 is set to about 400 pm or more, by adjusting the back exposure light quantity, it
becomes passiblento pravidengelight-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 13and also can
prevent backdré&d soiling. [00961 By adjusting the back exposure quantity with half tone dot
gradation to control the thickness of the back deposit layer 33 to 550 pin or less, it has become

possible to pro¥iesatdndiest 20t bat-shaped HelabifriditdlisTelidrimeidy plf" 12 &Mith shows a
o g RS e 1 A Ao Plo TR VR e BTE09 0GR EHRYANS V% 1 108 TEliRL frposure
g.
half tone dots free from collapse, due to sufficient solidification
10 of the photopolymer. The thus-formed half tone dots are
reinforced mechanically and physically by bridges formed by back
exposure, thereby 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?, 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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9' 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 are
formed along both ends of the plate material 21 of a flexible resinous relief printing plate together with
the relief image, by exposure through the negative film 28. [0098) In the produced flexible
resinous retlief ptinting plateb2&; the sghiet imagésy32aarp fpimedonl il filng base 2§ wiilh ré§pect to
such open marks for the pin feed holes 37. For this reason, in the flexible resinous relief printing plate
27, the imagé f&givh form@d With' et imaged Sy impdsaaWitiréspe&do td D féd holes

37, so that the impasitiQn is exactly performed. Moreover, in the endless belt-shaped printing plate 13
produced fP&H tHe ﬂ@xigllegreagésjs t%(ﬁef}bﬁﬁtiﬁ%lepgt &%p&ﬁlﬁe gholes'37 Bre P(F))]fﬁﬁlg at an even

pitch in th‘%g'?ﬂgi%'girl?ﬂc%eé%@ﬁ q;'ﬂ%@l%%@?%%%rgf @%e%p"ﬁi?nl%%aé‘éj’%Qr%%"ee{e%%git%gf the 15pin

feed holes 37 is set equal to the pitch of the feed pins 43 prepared in the plate cylinder 18 (16). [00991
As a rgsulty dhe endiesschelt-shapedyelief pelatingtplate (endiessdeltrshaped printingNlaig)i13 wound

about the plate 20cylinder 18 and the guide cylinder 19 is moved and guided, while e.g., 26 or more
holes of theopiih feed kiclev3iAfarmiéd atorig hpth sidestheredh aréstdcessively @npagedthwith the feed
pin 43 of the plate cylinder 18. Accordingly, the endless belt-shaped relief printing plate is move and
guided exd&Er&RRobEiS dBRELSHentIA qh@@i?@%féﬁéﬁti&ﬁ@r@&ﬁn et avectidis. For this

reason, even when the elongated er}dESf belt-sha(tPed resinous refief rintin%)late 13 P installed in a
rotary presigaf%/%%en ent spots o alf tone dots are no longer seEparate from

each other, but bridged to be integrated with each other and
10 reinforced. For this reason, the flexible resinous relief printing
plate 27 1is provided with improved printing durability and
pressure resistance at the time of printing and can provide
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 soiling 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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printing apparatus 10, it becomes possible to perform Chinese character printing of, e.g., 0.4 point and
half tone dot printing down to screen lines of 300L. [01001 5Furthermore, the endless 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 formed by winding the endless belt-shaped printing
plate 13 areundltiresplakee tifindent8, thererchagge pltie )plate3 10msdiddereld isfunmeceskary, and
only exchange of the endless belt-shaped printinf] plate 13 is required for exchanging the printing

plate. The SREAGE TS Shapldthdeasy and tHe ik reglidd thePdfdicis A€ shBrALEBBUPE minutes.

Further, adj ent af.a touch roller beco unnecessary. [01Q1 Moreover, since the printing
ength ot S UbmiN L R 14 Beter O EY e aHath 5 thE reQidaus 1ot BRI Diate o7

instead of the circupferentipl lanath of 2 Rlate, gylinder 18:416), gxchange.of the plate gylinder 18

becomes unnecessary and 20 a spare cylinder for the exchange becomes unnecessary. [0102]
Moreaver,tog endigssrbgltrghaped printing plaie 13ts forpedy epgaging the eingvenngsszjunction 39
at both ends of the flexible resinous relief printing plate 27 and applying one- 2 5 side adhesive tape
40 on the retiefinsdges32 Slde ph tHe fnaaibnE Y, sorthiat gheo éndlésd bedhaped tesinoss vélief

printing plate 13 in contact with the plate cylinder 18 is caused to have a flush
screen lines, was possible!

[0093]
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 liable 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 immediately 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

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

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

-42 -



surface, and neither thickness unevenness nor a tape level difference is formed. 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 quality, even for micro printing, in combination with the
endless belt-shaped printing plate 13 formed with good thickness precision. [0103] In an ordinary relief
printing appersteisasined aaetiefr &0i girinting tHate fishdOdedhwith & 8loublerstick hape astaaecylinder,
the bonded printing plate surface is caused to have a surface irregularity remarkably affecting the
quality of hBfBn&® Hot Pilits'@ge s utfevesi tHieksess dfite dbgbleastibk tpeo ttislfiling f3ensure a

good printing quality. 15[Q104] ... In confrast thereto, the printing. apparatus 10 of this embodiment
O R il 1 004 B 0B Bolit o B BoL i T2 WHOR MRS ermcters

can print mi Shaatte
cannot be reprggd by copying with a copying machine due to collapse of 20 the characters.

Therefore, by using the endless belt-shaped printing plate 13 for the rotary press type printing
apparatus 10, it is pessitie to previde-a pyintng teshnolagiewith highreacurityyeanable of gheviding
prints which are difficult to reproduce with a copying machine or can prevent forgery thereof. 25[0105]
For this reasdns by mpyindthe andledsibeltishaped printing plate 4.3 whick islan gndlessibelt-shaped
resinous relief printing plate to the rotary press type printing apparatus 10, much more improvement in

printing pré&kictf aRd priftfitg péfbrmianica dar bBHcHitved -ahlica friimgirenksrgycdpable of

preventingx;/oe{gegc%%qpé ' SESY cl)t}*/ %pllg %Yrngtllplg i1§65 1rc())r\1/idoe 't{’g)f::l'oggate material 21,

if the relief depth is set to 130 pm or more, preferably 180 um -

10 about 330 um, 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 quantity 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)

26 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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Also in the case of a resinous relief printing plate 27 produced from a plate material 21 having a
thickness of 1.14 mm (1140 pm), the bridge formation between relief images is not 0 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 pm or less cannot
provide a sufficiént redidf whage sSrengthebatause the: splidifiedrback deposit layern38l isxialle to be
broken or torn. 10107] Moreover, in the case of a resinous relief printing plate 27 produced from a
plate matetigs2n tiavint & edickaésd ot 4. 14 atm, E gesmall refidfdepis of 406 prator gess, bk 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 & FBRNETGe iR Vel 1905 me BAHE td5Efating ink with a low viscosity as in the case of a
resinous relie{(%iggng plate 27 for flcxographic 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}[Modificatiom,pf regingus deliet rinting: Blete} e sin oig- 3L 8ROWSamodiicatiop.obthe flexible
resinous relief printing plate. [01091 A flexible resinous relief printing plate 27A shown in this 5

modificatiotidiffeesitrOritlees resiBausaradief qrinticg platel?y sHawnhin 69225 owlit in thees plate: material
21A, and the other members and functions are not substantially different, so that identical members

are denotetPby iehtRaf Ruerakssafathid de séfipfiondhbrelstss dmitfedrot Bifplitiad ojo1 10

the flexible resinous relief printing plate 27, the image region
formed with relief images 32 are imposed with respect to the pin
10 feed holes 37, so that the imposition is exactly performed.
Moreover, in the endless belt-shaped printing plate 13 produced
from the flexible resinous relief printing plate 27, the pin feed
holes 37 are formed at an even pitch in 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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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 DWF95DT, DWF95DII,
etc." are available, for example. [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 integrally laminated on a
base film 2gohpolyestes fREZR) fil aDa sybsteateniasan-adhadives tayes 23 oand anh20 @bdation mask
58 reactive to infrared laser is laminated on the photosensitive resin layer 24. The ablation mask 58
constitutescBlaeR hasking biyes redctivedto iMfrérepldasér am thehphdtdsensitiretrasinfayer24, and a
cover film 25 is attached on the ablation mask 58. Incidentally, the photosensitive resin layer 2524 is
not reactivé 8 iRfrtetiIREER B9 R bréféted example of the CPT plate material 21, e.g., with a
plate thickne 0 um, includes a 188 pm-thick base film 22 a 32 pm-thick adhesives layer 23
functioning as an anti-halation layer, and a 730 um-thick photosensitive resin layer 24 not reactive to

infrared radiation, similafly as,he-plate Mmatedial <2 24 shown A Eig. 2rithebaspflim 22 gangsthe
adhesives layer 23 constitute a film base 26 as film support, and the base thickness is 220 pm, [01131
The CPT plate: materiab21Atdfa phatesenditiva ¢esingon Heteligfeprinting: plageiisdisedifor production of
the resinous relief
the rotary press type printing apparatus 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 easy 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-

26 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
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printing plate 27A which is a flexible printing plate. [01141 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 pattesuintheeablatioch mask b81as Shimkminskig. UhB)e Forthe GRITplate haarerial KA, a
negative 20 film as a plate-making or printing film becomes unnecessary. 101151 UV exposure of the
CPT plate fiAfeRaPZIA isscafAEE6G: folldWinyahe fiMafortBethe idfe FattdRAsF 1adédt light L

expostre gn he spigion mack 58 efer o gy, (). By 95 perfornyng he i ang fhe UV

exposure n SUccession on a pla e-making'maching, it becomes

possible tor@@%éfrgtgbﬁ%%% {;%‘Pé‘@mx?églem can realize excellent printing
5 quality, even for micro printing, in combination with the endless
belt-shaped printing plate 13 formed with good thickness
precision.
[0103]
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 micro characters cannot be
reproduced by copying with a copying machine due to collapse of

20 the characters. Therefore, by using the endless belt-shaped
printing 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-shaped resinous relief
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plate material 21A. [0116] The CPT plate material 21A conveyed to a lamphouse is irradiated with
ultraviolet radiation (315 nin - 400 nm) (UV) from O the ultraviolet radiation light source in the
lamphouse, while 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
2| A is irradiatedt ivith théatléravioletradiationrgt aplightsqugntity gfr engiraboapsG0 atdiem2 ¢hrough the
plate pattern of the ablation mask 58. The portion exposed to ultraviolet radiation of the photosensitive
resin layer2aiighsolidifiag (pHoReNRE)EBY thephBIOGURG, aRéfsTimmage 3¢t 18AHAIEcter or a

picture is formed in the photosensitive resin layer 24 of the CPT .plate material 21A, and the relief
image 32 i€ fOrREPAR G BFafs WHIXS énla?raéios ?ov%tldlﬁ%g1 %ag%cf%%“gf%lfg]p e

vl el agge T P oS T e o g Ml [t
mJ/cm2 - Q%Q)M%Z- If
[0106]
Also in the case of a resinous relief printing plate 27
produced 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 pm 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 pum 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
256 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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irradiated with ultraviolet radiation at a light quantity of about 95 500 mJ/cm2, the photosensitive resin
layer 24 is provided with a relief image 32 with a relief depth of about 730 pm at an exposed part. The
relief depth becomes smaller when a relief image is a small spot. [0119] After the relief image 32
is formed in the photosensitive resin layer 24, the CPT plate material 21A is taken out from the
lamphouse and is iésversedl, ahd w positiveotilinti 28 isqpositionally flignidd evitte the ablatior rmésk 58 and
intimately adhered and fixed to the back side of the plate material 21A by vacuum adhesion and
fixation. ByPtHe aEuhd di%ation, the occurrence of a position gap and adhesion unevenness between
the CPT pIat%Cf 1terial 21A and the positive film 29 is prevented. A cover film of, e.g., a vinyl
chloride resin, mégxl% e applied onto the positive film 29, if needed, [0120] In this way, the CPT plate

material 21A of a phofpsepsitive do fesindor Lelisf pinting platg;issubjected §o,telief; pattayn exposure

with the drawing laser light L and the UV exposure’in succession, and then taken out. The taken-out
CPT plate materiab 21/ is therreeversed andsion theiadsider theegofpthe piasitiveifilee 29 s desirably
affixed by vacuum fixation. Then, the plate 20 material 21A is again introduced into the lamphouse,
and back exposure ig pErformizdo tnlthel badthexpdsure, the Faie matéhal 2tAdistéxposeddrom its
base film 26 side directly or through the positive film 29 to ultraviolet radiation in a light quantity of 35
mJicm2 - 2 SERRERD, B d saiR jBpadit Iayef (saEkstantially different, so that

identical members are denoted by identical numerals and the
description thereof is omitted or simplified.
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
DWFO95DT, 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 integrally 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. Incidentally, the photosensitive resin layer

25 24 is not reactive to infrared laser.

[0112]

A preferred example of the CPT plate material 21, e.g., with
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25 solidified layer) 33 all over the photosensitive resin layer 24 on the film base 26 side of the CPT
plate material 21A (refer to Fig. 11(D)). [0121] The back deposit layer 33 is formed all over the
film base 26 side of a 950 pm-thick plate material 21A, in a thickness range of 130 pm or more and up
to 600 pm, preferably 200 pm - 5 530 pm, as a photocured (solidified) thickness portion of the
photosensiive Iresin tayekde dheoltaoks depasif layel 33 és integrably formed with theskinfibase 26 as
the film support, to raise the mechanical and physical strength of the photosensitive resin relief printing
plate 27. A2Rickerbackidepdsicibyer BB90iprividey alargdr rietivdnial aad physical 8iéhgth of the
plate material 21. [0122] Figs.l (Ci and 11(D) have shown an example wherein back exposure is
e

performed AfR B0 MR thé Tefief ek pos &t this € MNARS FARML D18 D ph8fdsensitive resin

for relief printi late. However, it is alsq pgssible to perform the relie%c exposLre and %hg.g@ck
exposure slllr%gl%a%ae%%é’l? f\?:())mlfh% front sic egéﬁgl Back Ssﬁgél%?lfh% EpT Blgtéo rrailaterlrglazfA,1 or perform

the back exposureinadyanee ofsherrgliefposuie, 20(0133k thTha &Sk Riate materiab21A after
the photocuring by the relief exposure and back exposure in the exposure steps is, after removing the

ablation mask 58ianddehe pasitivesim 2% therdiiem,ssepplora wated washihg stephlictheewater
washing step, washing with water is performed by using a flat-type washing brush 35 installed freely
slidably in sswaRingrapparatus (not shown), to effect washing with water of ordinary temperature as
shown in Fig.11(E). In the washing with water, the CPT plate material 21A is washed by the flat-type
washing brust 38 With a small amount of water continually supplied thereto, while being moved at a

rate of several te”%ﬁ‘é“’&‘ﬁ)r t%?&%’gr%@f@g{gﬁlséfﬁmémlg 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
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[0124] At the time of water washing, the flat-type washing brush 35 is moved reciprocally or
rotational brushing action is exerted by a rotation washing brush, for several minute, e.g., 3 minutes,
10 together with wash water of ordinary temperature, e.g., at about 24 t - about 25 t, thereby removing
or washing out a yet-uncured resin portion of the photosensitive resin layer 24 from the cured resin
surface of theateliehimragea32zand 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 conventiolfal ¢&se. 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 thelWasHifg 20t bemBrt ke Bk pelforhea 164 Shda tifel aFBIEARR) 6
remarkable redyction of electric power and the cost.for dj ition of waste liquid, The water washing
can be carried" é{ﬁ \?v%? a é%%tihl&%f 8Upply of & Csicﬁff‘atﬂ%%cgg'ﬁt%cs)%sh \7(/§t r'd ro‘i}‘g}:g/ \%r%]ﬁ]erature at
a rate of 3-,lifermin. rwashing the 25 Ciil; plate, matenal 214, thereby.enbancing the quistanding
environmental characteristic unique to a water development type plate material. [0125] After
carrying o separatien semenal of e vaeised resyr etithenphotesensitive sesit [ayeh24 &g removing
it from the hardened resin (relief part) surface, an aqueous developer is uniformly sprayed onto the
whole plate sirfacexatesdesiresl bydiaulio pdessure if needed, to complete the water development
step. The aqueaous developer is used in order to promote the separation removal of unreacted uncured
resin, and maW bd Z]quuid (tap water may be sufficient.) capable of dissolving or 10 swelling uncured
resin. The photosepsit'{ e resi?ig;:oetg){c%rseg I(iée. }sl%lidi 'egtlg% exposure to Iti%ht)foses it§ Oilzl}bi"ty or

swellability within alaeveleoprec}, and-acquires ac emital TeSistance lgfaiﬁ% fe oaes\’/%foper. sing this

propefty, th Lelietimage 32 and he.hack depositlayer 33 gxcailent inihg physical 13 phavacteristic
(strength) can be formed on and integrally with the film base 26, to provide the flexible photosensitive
resin reliefrprinting plate 2 2A1{@h26L Thenphotosensitive, resinv kelied punting plate22ififr-aftarn
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 photosensitive 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 mJ/cm? , preferably 490 mJ/cm? - 530
mdJ/cm? , more preferably 500 mJ/cm? - 520 mJ/cm?. If
irradiated with ultraviolet radiation at a light quantity of about
26 500 mJ/cm?, the photosensitive.resin layer 24 is provided with a

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

part. The relief depth becomes smaller when a relief image is a
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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-expossine step pith. a main purpose promotion of mechanical and physical strength and removal

of surface tackiness of the photosensitive resin relief printing plate 27A, actinic light is irradiated to the
cured resin aﬂt@rlt]ﬂ%]development from an actinic light source of a wavelength range of about 300 nm -

about 460 pm. The post-exposure.is performed jn an atmpospheric.environment. [0127] ... Inthe
production of the reﬁg??%%ﬁstr%ﬁefrﬁrlih?i d ’61&%627%&2 thé \E]8§£)neg({\/vi‘tﬂ V\}:gigr Pﬁﬂtﬁé aﬁetfé]@fféve
developmentdrying.and pRst-gxpose, may, be.farrisd SULbY AISI0g AR LAVIEANMENI;O; fanscious
processor (not shown), for example, known by product names of FTP6401l and FTW350LII, available
from Fuji PhotedtilouGeaphic Systesie Incaiposatad o T Bss it dlegsiale resinaus salief pripting plate 27A
is produced. [0128] 15An endless belt-shaped resinous relief printing plate is produced from the
thus-produeéd: flexdblevrebintlus relidfggnintingiplaté 27 8. Howevert theaprdstuctibh afestichad endless
belt-shaped resinous relief printing plate is not different from the production of the resinous relief
printing pldtesshdiiess Het-shapéd pifitingplaté)cdeBfibed Wit ¢éfsrendd fo iy, 3/ 36UhHdTthe
explanation (iisk)fr)]mitted.. Lg)_(]i,zl?[l A{so for pro ction of the re%:,.inous relie[grintingglate 27A as a

modificatio&rl],a elah?ynei%uen f)(ﬁotl(%%)Wm rofc vacuum 1xation, ¢ octurrence o

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 back

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

21A is exposed from its base film 26 side directly or through the

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

mdJd/cm?2 - 72 md/cm?, 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 (refer to Fig.

11(D)).
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25environmental 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- making film, and
allows easy and secure printing exposure accuracy in the exposure step, so that an improved
productivity is achieved, Moreover, as a plate-making film is not required, an outstanding resinous
relief printingJplate 2j7A can be produced with low environmental load. [0130] 'Attachment to the
printing apparatus of a resinous relief printing plate] The elongated flexible resinous relief printing
plates 27 and 27A Afecprbdadeddeam the phte mairials21fanth21A, 19l tespeutiveg ofidm
photosensitive resin for relief printing plate through the production steps shown in Figs. 2(A)-2(F) and
Figs. 11(AREBE T PeSpRELiOIF ﬂ?egtﬁagzp%da@e@}éémaaé?%ﬁé%r%ﬁg blatd 3% {2FAS Roprovided
with marks g)r g}n E_)efeq Qﬁles at a prescribed §§'tch in theéqzbr inal zones 3r4aikr)1#eg5adlg formed with the

relief imaglés? Inting su a%éﬁl(roe efnf(())xifig‘fd C.KT#epmtgrks or pin feéd holés ot Thé resihous relief

printing plaje 87 (A7A) ate bored by ahoring meansiioifum pin;faedhale 37nthg 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 kempiementary unevdn shages of2e.g. qincaveacdnvede pattam ongigzad patiern along a
width direction. [0131] Thus, while boring the pin feed holes 37 in the marginal zones 34 of the
elongated resimeislialidioprimtiag pite 2that di281predeterAfinetspitdre(féilaxaiphe 472-pitéh interval),
both ends in the longitudinal direction of the resinous relief printing plate 27 are cut to form mutually

complemehfaffcoRcaTB LonteR ‘Hapls iRtdiHoZig g Batérs aibhg £WRIA Hrediion fo132]

resin relief printing plate 27. A thicker back deposit layer 33
10 provides a larger mechanical and physical 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 exposure.
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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Next, the resinous relief printing plate 27 formed with the pin feed holes 37 in the marginal zones 34
and uneven shapes at 6 both longitudinal ends, is attached to the printing apparatus 10 shown in Fig.
1. In advance of the attachment to the printing apparatus 10, the guide roller 19 is somewhat moved
toward the plate-cylinder 18, if needed, by using a move regulation mechanism (not shown). [0133]
Then, the elonghted resimoBsgeliéf Phinting plate A shinsertedtfnow #ie guitleeroffét 1 Psieleeto above
the plate cylinder 18 (16) so that its relief image (printing surface) 32( F )aces upward. The inserted
resinous réfiéftsantihgdldtel o ™iafirmer 15 inhediiédd Wiife e i tee® RBRR 37SnthetmArginal

zones 34 thereof are engaged one by one with the feed pins 43 qof the plate cylinder 18. At this time,
the plate c?f?ﬁ&ﬁ iR ALY P‘?é(}g it thy &f&e 8%%%%&?%@-%881{8% Eé)ﬁ, Eﬁglgl%n%%ig& resinous

relef printipgeRiatp 21 Is/urthes sept alopgilbde ipiatian of theplale apinieh dpassed by the
ink rollers 20 to be wound about the plate cylinder 18 and pulled out from between the plate cylinder
18 angd theqippressien 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 fliei2réyersed and returned toward the plate cylinder 18 side . [0135] Next, the front
end of the elongated resinous relief printing pla e 27 returned to the plate-cylinder 18 side is guided to
the rear end thered¥t aHe S irthETBRYifidHAIireREoA Bt e PEsIMGtEEREr BAmHY plate 27

are engag %With each %ther to form oncave-convex jﬂngt}%ns. A gne-as(iz%o%ick adgl(%sfij\:/edtape 40 is
stuck or a§p iet? frons Yve rerl?ecfli?r{é)gce%p%n%ng suréfacefl&de overl} e%hus-jomedlf‘)o(fh ends extending

in a width gigfe%ti(}%{gtion washing brush, for several minute, e.g., 3 minutes,
10 together with wash water 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

25 CPT plate material 21A, thereby enhancing the outstanding
environmental characteristic unique to a water development type

plate material.
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10 complete the concavo-convex junction of the elongated resinous relief printing plate 27. The
application of the adhesive tape 40 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] 15By sticking the adhesive tape
40 onto mutually engaged both ends of the elongated resinous relief printing plate 27 along a width
direction from @He2rglief image (printing surface) 32 side, as shown in Fig. 3, the concavo-convex
junction 39 is simply formed and firmly fixed at the both ends of the resinous relief 20 printing plate,
whereby an endles3 B&R-SHeHed PesinBlsTeREFSHARAY PR Y.el, fe Eirlless Befeshdsédprinting

plate 13, is formed in jts place. When some pin feed holes 37 formed in the margipal zones 34 of the
resinous re‘jiifgf%ﬁtiﬁgq&g?é %%W&ckﬁ%@%ﬁﬁfﬁé adfeVe%aps BO 4 tHat ]tfmgr?ﬁ% adhesive 25

tape 40 may.ha pacheddbyauaf 9rdeiorming (e pia feed holes37, [T g o o e, by operating a

position adjustment device (not shown), the guide roller 19 is moved away from the plate cylinder 18 to
adjustza tensieraeting ontheendless heltighapediirtingiplate 13, mhereby the attachineat to the
printing apparatus 10 of the endless belt-shaped printing plate 13 is completed. In the printing
apparatus 19 da zombinationsof theiéndess dadlt-shapedhprinting thlatesi8 anddbhe platencylirtder 18
corresponds to a plate cylinder (16) covered with a printing plate in an ordinary relief printing
apparatus Sto@138ihe  aame prirtingcaspaReds 19 s 8gdippad Withtthet@loRGRIEPERILS

belt-shaped printingiglate 13 whi igfan endlesiebglt-sha%ed gasinous relief rintingpﬁte ina
SS

thickness 6188 than™l mn ano erefolflﬂéﬁtaiﬁ WeigHtI.”f' & ffovermént of the efitil 5 te)lelt-shaped

printing plajg 134s guidediby cnoagementof therpipsteed holes 37yjn.the marginalizenes 34 thereof

and the feed pins 43 prepared in the plate cylinder 18, wﬂEout causing slide or displacement in a
longitudinalelikeatian af asvddudireation, thusieasyingtexaat andwséabilbzae mpvereestifred from
printing 20 unevenness.
(i.e., solidified by exposure to light) loses its solubility or
swellability within a developer, and acquires a chemical
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 be 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
26 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
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[0139] Moreover, since the concavo-convex joint of both ends is achieved with the one side adhesive
tape 40 applied from the printing surface side, 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 attributable to a tape level
difference. {646} al ofindhe ersdessakalirsbaped printing platetd3ctheitghef image (arplirging

surface) 32 and the marks for pin feed holes 37 5 are formed simultaneously, and the printing surface

is positionailyimiposed Witle référencedsi thie plngbédilole 8Zditadecbnmes Possibile talaesys perform

exact p“ntm?t(atatpl'glgtm esygleodp?;ee% ZQ%Q/mln) [Oalc?}r]nc light source of a
wavelength range of about 300 nm - about 460 pum. The post-

5 exposure is performed in an atmospheric environment,

[0127]

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 FTP640Il 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 relief 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

256 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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10Furthermore, the plate cylinder 18 (16) and the impression cylinder 17a are each formed of a solid
steel cylinder by machining, such as filing, with a good circularity so that these cylinders show a good
rotation 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 #fe kis gosSibie, toaffdct alibsorshasacter printingsdawirto Go3ipt {roint)eansophotegraph
printing up to 300 lines, e.g., 175 lines, by using a relief printing plate. 20[0142] [Second embodiment]
Fig. 12 is sf¢siparation didtafisttoiming = principte oflaede eond ernibediatern of theqsiinting
apparatus.. 0143éA rinting machine (printing apparatus) 60 of this 25 embodiment i a rotary press
type printing app %St%%%cﬁﬁ&ﬁ‘a%ﬁf set§ ot grititirfy Abpaia@siioR, Toi olo#e AHA 6D d&posed in
series for effecting, cqlor printing. ar Cé)l(gr E)tho ra Qy ringi g, on %contin us form, 12 W(E]ich is fed
out from a feed roll 11(E)ach of theulst t% 4th p‘gﬁt%g{a? p rgtug 10A, 18§nlt(1)% apnrdofldbc R&s structure

and functiog;identical tathessef therprintngiapparatus 10 of the 1st embodiment, so that detailed
explanation 5 thereof are omitted by allotting identical numerals to similar members. The difference

from the printifg ddarafus 1:0cdf therlist embbdimentis that the pespective pfinding appasatys 10A,
10B, 10C and 10D are equipped with ink rollers 20A, 20B, 20C and 20D, respectively, for supplying 4

color inks &fYEHoR T tediReaddatd) blue (cyan) and black, respectively.

The elongated flexible resinous relief printing plates 27

and 27A are produced from the 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

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]

Thus, 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

-56 -



[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 Is
plates 13A, 13B, 13C and 13D, respectively, of the same length. The endless belt-shaped printing
plates 13A, 13B, 13C and 73D are driven in synchronism with each other according to prescribed
timings, sosds4p positionallyl atignler mgage. tegions 4iratif parts)drhthl peintédrproducts. 20[0145]
The printed continuous form 12 is cut by a cutting device 15, for example, and the cut sheets are
stored in al$idrdgé box 61. [0146] The plate cylinder 18 (16) and the impression cylinder 17a(17)

f h of the printi tus 10A, 10B, 10C and 10D ivel d of sqlid cylind
(o0l cylinderd) STy 44 a4 IR HEpTSIH aBPAIAHE 1D AT hestar GBI A P RER of the
orining apatals 104100 ashieeS e same nlion gsdndhe dstembadiment 047 sin e

printing apparatus of the present invention, various endless belt-shaped printing plates can be

interchangeally attachad toia single plate eylinder A8 easily; mpdpsanoys longitydinat aed tansverse
sizes of printing can be performed by simply exchanging the belt-shaped printing plates. This is
10differentsftomwthe iprinfing. apgpardatus fov offset printibg, etctachment to the printing

apparatus 10, the guide roller 19 is somewhat moved toward the
plate-cylinder 18, if needed, by wusing a move regulation
mechanism (not shown).

10 [0133]

Then, the elongated resinous 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 about 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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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,
usdiameter 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 12 sodypose 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 inventi®a $&lhtes to a printing apparatus using an endless belt-shaped printing plate for printing
on a continuous business form, a printing method using the apparatus, and a method of attaching the

belt-shaped printind‘§t&fe, Ghg gaﬁéc?ébdtooéﬁaﬁpﬁéﬁﬁ(ﬁ?é? FelfSTImfting techrbleginting

plate 27 returned to the plate-cylinder 18 side is guided to the
5 rear end thereof, and both ends in the longitudinal direction of
the resinous relief printing plate 27 are engaged with each other
to form a concavo-convex junction. A one-side stick adhesive tape
40 is stuck or applied from the relief image (printing surface) side
over the thus-joined both ends extending in a width direction to
10 complete the concavo-convex junction of the elongated resinous
relief printing plate 27. The application of the adhesive tape 40
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 ends of the resinous relief
20  printing plate, whereby 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 tape 40 may be punched through for reforming the pin feed holes
37.

[0137]
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[0151] 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 10 used, e.g., as payment paper for pension
and insurance, or tax, calendar, contract, operation manual, specification, publication booklet, a
seedling raising sh&etx[Q152}It is placwviitlely useg fari printingfa; peadtieing sHeetidd arheles
requiring high quality and high security, such as service tickets, travel tickets, gift certificates,
vouchers, stiopping tidkets undigey cBapohs, ssoakwestficatesy alig debértupéafrom el toftiiuous form
provided in_the form of a feed roll, [0153] 20In the printing apparatus, an elongated endless belt-

shaped priftihg Faté-8f Séberdl m&his 3 seVeraPBnL S metdts fofMédiom R St fesinous
relief printin PI%E%Z%O]C {%1@% orjess in Ecll%}gt‘sﬁs [ }\l/\éouréq&bgggle%l?te Fccylintqaeer angdrzflgg[uide cylinder.
[ d [ i oli

The plate cylinder mpression cylinder of the printing apparatus are formed as cl)ﬂﬁders, and

the mevemephaf-tha.endiess beltighaped priving plate %’%B@ abquttithe plate,eyliader anddhe guide
roller is guided without causing slide or displacement. [01541 Even when an endless belt-like
resinous retiefiprirtingl pldte ishisedthetprigting aeparatus allowsaprintimg of micser Sochatacters down
to 0.3 point and dot printing or photographic
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 exact 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 side, 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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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 becomes possible to provide print
products with enhanced 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 abeut the platd bylinder aad ¢hkegaidd rtltere ard 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 B téH only by applying an adhesive tape from the printing surface side. The endless

belt-shaped prlntlr}%pl%\%eels %(%{agh%% in %gﬁt_e gee frgm ad.ve{se effe?tst guei go artlﬁdheSIlvi% ithlckness

affecting the 20 printing, so itis pOSSIb|eS oaﬁ:’rgwdé)glf)lrlrliﬂﬁg fed nology’allovﬁngr eautiful and

exact p””‘iiﬁga‘%@hf’é'tgpﬁq{iﬂ%Q”QM‘?@Q%?’é‘bor&é@e@{@%@%’ﬁl@@cﬁmeﬁﬁp%@@@ guendealize relief

printing technology capable of printing of fine microscopic characters and halftone dot or photographic
printing of 44z ta300 28lises REEERENGE NUIMERMLS (101561119, shdAallBi 4 06 sineot0D: Printing
apparatus 11: Feed roll 12: Continuous business form 513, 13A, 13B, 13C, and 13D: Endless
belt-shaped printing ptetd with reference to the pin feed hole 37, it becomes
possible to always perform exact printing (at a printing 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
machining, 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 pt (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
26 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 color photography printing
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14: Winding roll 16: Plate cylinder 17: Impression cylinder 17a: Impression cylinder 1018: 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 1522: Base film 23: Adhesive layer 24: Photosensitive
resin layer 26: Film base
onto a continuous form 12 which is fed out from a feed roll
11(E)ach of the 1st to 4th printing apparatus 10A, 10B, 10C, and
10D has structure and function identical to those of the printing
apparatus 10 of the 1st embodiment, so that detailed explanation
5 thereof are omitted by allotting identical numerals to similar
members. The difference from the printing apparatus 10 of the
1st embodiment is that the respective printing apparatus 10A,
10B, 10C and 10D are equipped with ink rollers 20A, 20B, 20C
and 20D, respectively, for supplying 4 color inks of yellow, red
10 (magenta), blue (cyan) 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 products.

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 apparatus 10A, 10B, 10C and 10D

are respectively composed of solid cylinders (steel cylinders)
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27, 27A: Resinous relief printing plate 2030: Exposure device 32: Relief image 33: Back deposition
layer 34: Marginal zone 37: Pin feed hole 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
(o) similarly as those in the printing apparatus 10 of the 1st
embodiment. Each of the printing apparatus 10A-10D achieves
the same function as in the lst embodiment.
[0147]

5 In the printing apparatus of the present invention, various
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 belt-shaped printing plates. This 1is

10 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,

15 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

20 compose printing machines for other numbers of colors, e.g.,

those including 8-color printing apparatus or 5-color printing

apparatus.

INDUSTRIAL APPLICABILITY
25 [0150]
The present invention relates to a printing apparatus using

an endless belt-shaped printing plate for printing on a

-62 -



48: Pinhead 49: Cam slot 52: Cam ring 60: Print g machine 61: Storage box MCSUP CLAIMS 1. A
printing apparatus using an endless belt-shaped printing plate: including a plate cylinder, a guide roller
and an endless 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 impression cylinder, wherein
said plate eylindenamnddmptessionesdindérarg each composietkas axsdlicbeylinder fogmethisy filing or
sawing, said plate cylinder is provided with feed pins which are 10 disposed in rows at an even pitch
along an ourst Perihery ohthe plarciflinderht pbtR eRék & theeakisl tirdeabrs of iel s &ylinder so

as to project and retract freely and guided by a fixed cam ying and so as to project out of.the plate
g 5165 136t 4P BasP 150 BHgheed ™ 1 it

cylinder sUHALE in &FegioATor ind&r céitral’aiigiést a 50 de
technology.
5 [0151]

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

10 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

15 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]

20 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

25  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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150pposite to the guide roller of the 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 endiésddy abdittipg anehoinng both ends each provided with a concavoconvex or zigzag
unevenness pattern of an elongated resinous relief printing plate having a thickness of less than 1 mm
and a 25 longifidival length of 5 m to 9 m so that the unevenness patterns of both ends are engaged

with each other an%}k}),onded ith a one-éiéljrg adhesjve tape applied from the printing surface side so as
to MC SLLP coverthe IneVehies& Batfdhikiitiag 8§ Bndtk and e Siaithin fdddHol@d 1818 at the

marginal z fthe less helt- rinting plate are engaged with said feed pins of the plate
cylinder, th%?ggg gagidiﬁg %hgé’ m%vﬁl/er%)g?ﬁp%%%e er?t?fégsl:s %e £ 5%%%;‘3%% |5)r|rr1|%tllr%np{f’atg.fOI : Acf)ﬁhting
apparatus using 28tendlegs helt-shaped pHRting Plateiacrording o Glaim, 1. wherein saidiglongated
resinous relief printing plate is formed from an elongated resinous relief printing 10 plate material
having a thickmess gf leds than Tonnd &0d & torgitudibal éength Gfbrithter9 nbandocerdprising a
photosensitive resin layer of a prescribed thickness formed on a film base , the printing plate is
provided wih @r8lietimdgél 8Réa baRK depbkstlayer réihfteing the faliefdayer aivich ate tsoth

which cannot be read with naked eyes), it becomes possible to
provide print products with enhanced 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 beautiful 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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15 formed by solidification of the photosensitive resin layer and are integrally formed with the film base
so as to form a plate surface, and the printing plate is provided with marginal zones along both
longitudinal sides thereof, where pin feed holes are formed 20 at an even pith in the longitudinal
direction. 3. A printing apparatus using an endless belt-shaped printing plate according to Claim 1 or
2, wherein sdifl phétpsensitive resin relief printing plate has a printing surface with a relief image 25
formed from an elongated resinous relief printing plate material or CTP plate material having a

thickness dfdes$ tHan 1GBm AA& earmstisitga phictasensinenresitiaser having a thickness of 450

MCSLLPm; %30 %n formed on a film base having a prescribed thickness, and the printing plate is
provided with'a EYS oreQr}g)sit layer of 230 pm - 600 pm, and a relief image with a relief depth of 500 5

pm - 130 pm, .respegtjyely, gn tg% Q[E‘QQQ %rlf%ge side of the film base so as to form a total base
thickness of 460 pm - 820 pm 4. A printing apparatus using an endless belt-shaped printing plate

according tsClaipn2 or8zwherein thegreliebmagenkthe Lephatpsansitiveriesindaygr is solidified in a
taper shape enlarging toward the film base.
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
26 39: Concavo-convex joint (Joint)
40: (One-side) Adhesive tape

41: Relief printing surface
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5. A printing apparatus using an endless belt-shaped printing plate according to Claim 1, wherein the
endless belt-shaped 5 printing plateis formed of a plurality of elongated resinous relief printing plates
connected longitudinally in series to form a belt 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 20 Ae3inBas deliefiprinting plates is formed by abutting and mutually engaging adjacent
longitudinal ends each formed with a concavoconvex unevenness or zigzag pattern of an adjacent pair
of the elong&ted i8siBlR relief printing plates, and is covered with a one-side adhesive tape applied
over the une el}{}e%s @atter - 25en§a ed ends from the printing surface side. 6. A printing apparatus
using an en essbelf: Hgalf)le pﬁﬁﬁ (5 CSLI.P plate according to Claim 1, wherein said plate cylinder
is provide%wi;hfqﬁupy@i}l)ange integrally formed therewith at both axial ends thereof, and also pin
holes formed at an even pitch in a circumference of the tubular flange, and 5said feed pins are radially
disposed ig gespestivespin holes so as to freely project and retract and are guided by the fixed cam
ring so as to move relative to the plate cylinder and protrude out of the cylinder surface at least in a
rotation regin &ppositéad the guide cylinder of the plate cylinder. 10 7. A printing apparatus using an
endless belt-shaped printing plate according to Claim 6, wherein each feed pin comprises a pinhead
engageable-with ®Fe HftBe pin feed holes formed in the marginal zones of the endless belt-shaped

printing plaég’:alggiralting machine

61: Storage box

10
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16 cam slot engageable with the fixed cam ring, and said fixed cam ring has a diameter smaller
than that of the plate cylinder and a center which is shifted to a side opposit¢t6 the guide cylinder from
the axial center of the plate cylinder. 20 8. A printing apparatus using an endless belt-shaped printing
plate according to Claim 7, wherein the plate cylinder sequentially forms a surface region where the
pinheads retract from the surface, a surface reé%I\Mfr%re the pinheads are gradually projecting toward
the surfacci, a Eurfalt_(%l@l {1e§ion whearltla; tlgg inheads prg’ect Oélf of th% st{.%rfa%eai ang a surfe%ce region
where the pinhea%ls are g%;l(ﬁljgﬁy fetrac in‘g‘;1 Forr the suerféce? ¥ a 7Station c?cﬁe ofiné plléll% cylinder,

and MCSHiRe: iHeralae igaauheipipapiihepdaniedatef fiesuiaceduiomed in a

rotational surface region of the plate cylinder opposite to the guide cylinder. 59. A printing apparatus
using an epelessibefishapedpriniingpptate apearaitg kbClaim thevhidrets the uthee region where the
pinheads project out of the surface of the plate cylinder is provided with a cylinder central angle of
abouts150tdeyreiasidemordlinm rieflorrsppbisitg t@the guide Byiindariot tHe plate Stopyingdr, and.
along with the movement of the endless belt-shaped printing plate wound about the plate cylinder and

the guide RITEY GRE il FeBLAHSISTHELST 48 Lrifagel RS THE ReRBiAS OF thER&E Pins of the plate
lind hil i h 15 f i here.the pinhead Il jecti
cylinder w '%ﬁg%ﬁ%%ﬁe dhe %Jfl%%grfggg%}’lv S{Fh 1t%§??rma & §a¥§§%%§$9$le°t'”g

toward the surface, and ar eased from engagement wi eadpins o pins of the plate

cylinder while pagsing &ynudtethesurace rsolenMhese epiaheads are gradually retracting from the
surface of the plate cylinder. 20 10. A printing method using an endless belt-shaped printing plate

wound about septhtepdyirede e gihchal guidesroberoferdorichtingriah a fosdinuwissformbsiupplied detween the
plate cylinder and an impression cylinder, wherein
10 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
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 in
a region forming a cylinder central angle of at least 150 degrees
15 opposite to the guide roller of the 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 having a thickness of less than 1 mm and a
25 longitudinal length of 5 m to 9 m so that the unevenness patterns

of both ends are engaged with each other and bonded with a one-

side adhesive tape applied from the printing surface side so as to
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95said plate cylinder and impression cylinder are each composed as a solid cylinder formed by filing or
sawing, said plate cylinder is provided with feed pins which are MCSLLP disptsetlin 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 in a region forming a cylinder central angle of

at least 150 WEYF LS HIHOEHB IS fiie RIS TBISTHI8E PISR ESirftRd said endless belt-shaped
printing plategm%lb en fper %gyé u%gr% téo ha{gngiltgdinglreri\ds f)f said elo g&tled resd'rfous relief
%eess of% %‘ 1 dnﬁ)roﬁdré(aj’ Srin Surface anc

printing plate having a thic ess than 1 mm an Wﬁ%%eprin ing Surface and pin feed

holes formegiat 8A dfayep:RieiiB itsi @I ainal zanes e a lpReiuding] leagth giadnde He, to form a
concavo-convex or zigzag unevenness pattern at each longitudinal end; abutting and engaging the
unevenness patterpiatdhe, |ahgittediyaleends oithé elangatesh easinotistkadief priving plate-so that their
unevenness patterns are engaged with 15 each other; and applying a one-side adhesive tape over the
abuttéd arthifReE8nRER PBageRiakfyaged longitudinal ends in a width direction from the printing
surface side, said endless belt-shaped printing plate is provided with pin feed holes formed at the
marginal zones thereof, and moved 20 and guided by sequentially engaging the pin feed holes with

said feed pins of the: plat@/ISG MelRbvaudipahe MRYRINANAI e gadigss Bekiaped printing
plate, and anink is applied onto a plate surface of the endless belt-shaped printing plate and
transferreghite aeowiLOUS f6r@laim 1, wherein said elongated resinous relief
printing plate is formed from an elongated resinous relief printing
10 plate material having a thickness of less than 1 mm and a
longitudinal length of 5 m to 9 m and comprising a photosensitive
resin layer of a prescribed thickness formed on a film base ,
the printing plate is provided with a relief image and a
back deposit layer reinforcing the relief layer, which are both
156 formed by solidification of the photosensitive resin layer and are
integrally formed with the film base so as to form a plate surface,
and
the printing plate is provided with marginal zones along

both longitudinal sides thereof, where pin feed holes are formed

20 at an even pith in the longitudinal direction.

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
26 formed from an elongated resinous relief printing plate material
or CTP plate material having a thickness of less than 1 mm and

comprising a photosensitive resin layer having a thickness of 450
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25 supplied between the plate cylinder and the impression cylinder, thereby perfqr‘minﬁg printing.
MCSLLP 11. A printing method using an endless belt-shaped printing plate ac@&r%lliﬁé to Claim 10,
wherein said elongated resinous relief 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. 12. Nﬁ‘fetﬁod%ﬁ%ttééﬁ’rngfaﬁ‘@lﬁ;ga‘?éh pRintfatPplafea® Forkedi ei dless DEhsshaped printing
plate woun halbq{urgg pslatgﬁ:é{linder and a guide roller, wherein 10said plate cylinder is provided with
feed pins which are als’posed in rows at an even pitch along an outer periphery of the plate cylinder at

both ends in the axia] difsriipn of tha plate evIder;se asJa froiech apd raad dicely A0 gyided by a

fixed cam ring so as to project out of the plate cylinder surface at least 15 In a region opposite to the
guide roller2gith fespectgo thewplateagydinderelie f dmrel@rgatethresineusdelieé prntiog Pate having a
thickness of less than 1 mm and a longitudinal length of 5 m to 9 m is provided with pin feed holes at
an even pitdiin-ma?dinarR0 vosies cltibotlly eralstimdtpwidti aigestiohaadongidithaf Iohgitfidinal
direction, and also provided with a concavo-convex or zigzag unevenness pattern at both longitudinal
ends there d$P0AS & Witk sha sestibek e pritrtiate™s inS&d fom the 25
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,

4. A printing apparatus using an endless belt-shaped printing
plate according to Claim 2 or 3, wherein the relief image of the
10 photosensitive resin layer is solidified in a taper shape enlarging

toward the film base.

5. A printing apparatus using an endless belt-shaped printing

plate according to Claim 1, wherein the endless belt-shaped

15  printing plat®is formed of a plurality of elongated resinous relief

printing plates connected longitudinally in series to form a belt

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

20  resinous relief printing plates is formed by abutting and mutually

engaging adjacent longitudinal ends each formed with a concavo-

convex unevenness or zigzag pattern of an adjacent pair of the

elongated resinous relief printing plates, and is covered with a

one-side adhesive tape applied over the unevenness pattern-

25 engaged ends from the printing surface side.
6. A printing apparatus using an endless belt-shaped printing
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MCSLLP then, a front end of the resinous relief printing plate is taken out fr rgpﬂfvigeen the plate
cylinder and the impression cylinders each composed as a solid cylinder form&d By filing or sawing,
wound about the guide roller, and reversely returned toward the 5plate cylinder, the front end is
abutted to and engaged with a rear end of the resinous relief printing plate so that their unevenness

patterns arBimtfuafly SAGAHRE whh e5di3 Uiher! and¥46/618deSddAesRE e 3 LR olr the front

end and the rear end 10.engaged with each other onto the pripting syrfgce side qf the resjnous relief
printing pIal]%er,ot}qleggbgy‘f‘(’)llr%[l;ng?1 t%g rgrfl?gngargéeehlage ro?#{) apﬁ) re%&lésg %ﬁﬁgﬁ%%leaikrﬁl{r?lg plate, and

then the guide olier isyratreated from the.plate Aindsidq adikst aitepsian, expeRd i the epdless
belt-shaped printing 15 plate, thereby attaching the endless belt-shaped printing plate to a printing

apparatus.a circumference of the tubular flange, and

5 said feed pins are radially disposed in respective pin holes
so as to freely project and retract and are guided by the fixed
cam ring so as to move relative to the plate cylinder and
protrude out of the cylinder surface at least in a rotation region
opposite to the guide cylinder of the plate cylinder.

10
7. A printing apparatus using an endless belt-shaped printing
plate according to Claim 6, wherein each feed pin comprises a
pinhead engageable with one of the pin feed holes formed in the
marginal zones of the endless belt-shaped printing plate, and a

15 cam slot engageable with the fixed cam ring, and

said fixed cam ring has a diameter smaller than that of the

plate cylinder and a center which is shifted to a side opposite to

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

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

26 the pinheads project out of the surface, and a surface region
where the pinheads are gradually retracting form the surface, in

. a rotation cycle of the plate cylinder, and
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the surface region where the pinheads project out of the
surface is formed in a rotational surface region of the plate

cylinder opposite to the guide cylinder.

9. A printing apparatus using an endless belt-shaped printing
plate according to Claim 8, wherein the surface region where the
pinheads project out of the surface of the plate cylinder is
provided with a cylinder central angle of about 150 degrees or
more in a region opposite to the guide cylinder of the plate
cylinder, and.

along with the movement of the endless belt-shaped
printing plate wound about the plate cylinder and the guide
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 pinheads are gradually projecting
toward the surface, and are released from engagement with the
headpins of the feed pins of the plate cylinder while passing
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
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 formed by filing or sawing,

said plate cylinder is provided with feed pins which are
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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 in a
region forming a cylinder central angle of at least 150 degrees
opposite to the guide roller of the plate cylinder,

said endless belt-shaped printing plate has been formed
by: cutting both longitudinal ends of said,elongaied resinous
relief printing plate having a thickness of less than 1 mm and
provided with a printing surface and pin feed holes formed at an
even pitch in its marginal zones in a longitudinal length of 5 m to
9 m, to form a concavo-convex or zigzag unevenness pattern at
each longitudinal end; abutting and engaging the unevenness
patterns at the longitudinal ends of the elongated resinous relief
printing plate so that their unevenness pattefns are engaged with
each other; and applying a one-side adhesive tape over the
abutted and unevenness pattern-engaged longitudinal ends in a
width direction from the printing surface side,

said endless belt-shaped printing plate is provided with
pin feed holes formed at the marginal zones thereof, and moved
and guided by sequentially engaging the pin feed holes with said
feed pins of the plate cylinder, thereby guiding the movement of
the endless belt-shaped printing plate, and

an ink is applied onto a plate surface of the endless belt-
shaped printing plate and transferred onto a continuous form
supplied between the plate cylinder and the impression cylinder,

thereby performing printing.
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11. A printing method using an endless belt-shaped printing
plate according to Claim 10, wherein said elongated resinous
relief printing plate comprises a film base, and a printing surface
comprising a relief image aﬁd a back deposit layer reinforcing the

relief image and formed on the film base.

12. A method of attaching an elongated printing plate to form an
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
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 opposite to the guide roller with respect to the plate
cylinder,

an elongated resinous relief printing plate having a
thickness of less than 1 mm and a longitudinal length of 5 m to 9
m is provided with 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 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,
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then, a front end of the resinous relief printing plate is taken
out from between the plate cylinder and the impression cylinders
each composed as a solid cylinder formed by filing or sawing,
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 so that their unevenness
patterns are mutually engaged with each other, and a one-side
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.
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