2223984 1 APPARATUS FOR MAKING A PRI NTI NG PLATE This invention relates to
apparatus for making a printing plate, and.to printing plategens '
Enbodi nents of the invention-can be 5 applied to intaglioizkeﬁeggfg;4use
in gravure printing. Various kinds of printing systens have been proposed
which effect relief printing, offset printing, intaglio printing silk
screen~printing or the like. Intaglio printing is frequently used to print

mul ti e copies of an inage, such as a
method of manufacturing a giBRARAZUSFOR: MAKING A_PRINTING FLY ?gree?ntggll?o

printing, will now be explained w th referenc
acconpanyi ng draw n e to Figures 1A to I F of the
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to the lights and shades. Then the metal surface of the plate cylinder .
is etched to form collections of small cells or concave. portions of
different areas or of different depths In printing, ink fills these

concave portions. _

20 Thus, a gelatin film 2 is coated on a paper 1 as shown in Fxgure
1A to form a carbon tissue 3, and the carbon tissue 3 is immersed in an
aqueous solution of potassium dichromate so as'to give a photosensitive
property thereto.

_ As shown in Figure 1B, the carbon tissue 3 is then exposed to

N2 25 light through a mesh screen 4 having a mesh size of 8 lines/mm. The

exposed carbon tissue 3 is subsequently exposed to light using a

positive film 5 wherein a picture to.be printed is recorded. the
gelatin fllm 2 is thereby hardened where exposed.

_ Next, as shown in Figure 1C, the gelatin film 2 is deposited on

30 a copper cylinder 6, and the paper 1 is removed. The portions of the

gelatin film 2 that have not been hardened by the exposing process are

then dissolved 'in hot water (about NO°C) and removed, as shown in

'Flgure 1D The surface of the copper cylinder 6 is then etched in an

1mmersion-d1ffuslon process using an aqueous solution of ferrous

35' chloride, as shown in Figure 1E. The hardened gelatin film 2 is then

removed leaving a gravure printing plate 7, as shown in Figure 5F,

which can be used as a plate cylinder 1.



ngure 1D. The surface of the copper cylinder 6 is then etched in an

| mrer si on-di ffusion process wusing an aqueous solution of ferrous 35
chloride, as shown in Figure 1E. The hardened gelatin film2 is then
renoved | eaving a gravure printing plate 2, as shown in Figure 5F, which
can be used as a plate cylinder 7. 2 The plate cylinder 7 thus formed is
partially imersed into solvent-type ink 10 as shown in Figure 2, and. any
excess ink 10 on Thee Plare acwlinder ehothms Pyreedidet partilaads iﬂmer‘é@d ChhiioSwd
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metal cyli nder b % gl[xrpal 8 aGtctia I:x(r){indexe' for gravure printing is custom-manufactured
for -each printing JOb and is suitable for producing a large number of
copies. However, if this plate cylinder is used for print:.ng only tens
or even several thousands of copies, _ the printing cost per copy is
20 cons:.derably increased. Moreover. the plate cylinder not only involves
a complicated manufacturing process. but- also a process' for making a
transparent positive image film, so that an 1ncreased number of process
steps is required Furthermore, it is necessary that copper be plated
on the plate cylinder 7. and that a metal cylinder be employed f‘or the =
25 etching process. Thus the manufacture of the plate cylinder is complex U
and too expens:.ve to be suitable for office use or personal use.
Accordmg to the present 1nvention there is provided apparatus
for making a printing plate, the apparatus comprising
| a cylinder" T
30_ | a thermoplastic res1n sheet wrapped around said cylinder'
o laser beam pro:jection mea.ns includmg a semiconductor laser driven by
_pulse-number modulated drive pulses f‘or prOJecting a laser beam on said
~resin sheet to alter the resin sheet in accordance with image
. information;
35 first drive means coupled to .,aid cylmder for rotating said cylinder
at a predetermined rate; anu :

second drive means coupled tn =aid laser beam proJection means for



25 etching process: Thus the manufacture of the plate cylinder is

conpl ex and too expensive to be suitable for office use or personal use.
#ccdrding to the present invention there i's provided apparatus for making a
printing plate, the apparatus conprising: 3 cylinder; 30 a thernoplastic
resin sheet wapped around said cylinder; [|aser beam projection nmeans '
|ncIudLng a sem conductor |aser driven by pul se-nunber nodul ated drive
pul_ses‘gzor pmoiing isagd dldseschedre anoinctian dneansi in ashaxskalt dirgqtden tdfe spidin
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coupled to s or rotating saird cylinder at a predeterm ned
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15 - Figure 1S a sectiona the assenbl ed appar at us of
Figure 4 in a pl arigwenfl is oan rexpdpded rarspestiverviey «of 415 epbedipent: of

pekspective Viow fud $&SChadRg' @plate cylinder of an intaglio plate and
according to the present invention;
15 Figure 5 is a sectional view of the assembled'ap'paratus of Figure
4 in a plane normal to the cylinder axis; '
Figure 6 is a schematic perspective view of a laser optical
system used in the apparatus; and '
' Figure 7 is a block diagram of the laser scanning system.
20 The apparatus of Figures 4 and 5 comprises a cylinder 17 made of
"metal. A plate sheet 8a made of a synthe_tic resin is wrapped around
the outer surface of the cylinder 17 and is secured to the cylinder 17
by screwing countersunk screws 8b or the like through apertures 8c .
bored through the plate sheet 8a into nuts 8d formed in the cylinder
U 25 17. The resin sheet 8a could be secured to the cylinder 17 by other
suitable means such as a double-faced adhesive tape. _
As the material for the plate sheet 8a, it is preferable to use
a thermoplastic resin having a relatively narrow diStribut.ion range of
a melting or sublimating point, and an appropriate hardness when it is
30 cooled to room temperature, and which, when heated, is easily scattered
" or sublimated. For exaniple. the thermoplastic resin may be
| 'polyethy.lene -resin, acrylic resin or polypropylene resin containing
carbon in an amount of about 20% by weight. The thickness t of -the
resin sheet 8a is selected to be about 200 micrometers. Metal caps 19L
35 and 19R fit the left and right ends of the cylinder 17 so that they fix
the left and right ends of the resin sheet 8a, thus forming the plate
cylinder 8. Shafts 18L and 18R are integral with the caps 19L and 19R,



systemused in the apparatus; and Figure is a block diagramof the |aser
scanni ng system 20 The appar atusof” Figures 4 and 5 conprises a
cylinder 17 nade of netal. A plate sheet: 8a made of a synthetic resin is

w apped around the outer surface of the cylinder 17 and is secured to the
cylinder 17 by screw ng countersunk screws 8b or the |ike through apertures
8c bored through the plate sheet 8a inta nuts 8d formed in the cylinder_ 25
17. The resHf aF8erosRledy fod 2 @late Leddnder t ratating mibtorl 36byast i ).-g
sui tabl e neadesceibdd dater daubbmndcagss ddherigige! PP whé_seb%;@h hephal f

the plate sheet 8a, it is preferable to use a thernoplastic resin having a
relatively narrow distribution range of a nelting or sublinmating point, and
an appropriate hardness when it is 30 cooled to roomtenperature, and

whi ch,” when heated, is easily scattered or sublimated. For exanpl e,
the thernoplastic resin may be polyethylene resin, acrylic resin or

pol ypropyl ene resin containing carban in an ampunt of .about 20% by wei ght.
‘The thickness t of the resin sheet 8a is selected to be about 200

m crometers. Metal caps 19L 35 and 19R fit the [eft and right ends of the
cylinder 17 so that they fix the left and right ends of the resin sheet 8a,
thus formng the plate cylinder 8. Shafts 18L and 18R are integral with the
caps 19L and 19R - and are coupled to a plate cylinder rotating notor 36
(as will described later in connection with Figure 7), whereby the plate
cylinder 8 is rotated at a rate of about once every 2.5 seconds in the

di rection shown by an arrow B in Firgure 5. A laser beamis caused to

i mpi nge on the resin cylinder 8 through an objective lens 23 (Figures 5 and

6), and is focused on the surface 5- of the resin_sheet,_8a'causing t{gy_

surface to nelt, scatter or

"
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whose power is about.1W. A signal, derived from an image scanner or
the like, is supplied from an input video signal source 21 to the laser
20 20, whereby the laser beam is dxrectly modulated by the input video
signal by pulse code modulating a drive current. As a result, the
laser beam emitted from the laser 20 is turned on and off in
synchronism with the video s1gnal 'The laser beam emitted from the
laser 20 is colllmated by a collimating opt1cal system 22 to form a
; 25 parallel laser beam, and is focused at a predetermxned position on the
el surface of the resin sheet 8a through the lens 23. The laser 20, the
collimator 22 and the lens 23 form a laser block 24, which is initially
located so as to focus its laser beam at a predetermined position on
the leftmost side of the plate cylinder 8.
30° The plate cylinder 8 is rotated by the motor 36 (Flgure 7) in the
direction B so that, while the plate -cylinder 8 is rotated once, the
laser beam scatters the surface of the resin sheet 8a along the
circumference of the plate sheet 8a, thereby forming the cells 15 of a
first predetermined track. The laser block 24 is then moved in the
35 axial direction of the plate cyllnder 8 a distance correspondlng to the
length in the axial direction of one picture element, and, while the
plate cylinder 8 continues to rotate, the laser beam again scatters the



surface of the resin sheet 8a, thereby form ng the cells 15 of a second
predeterm ned track. By sequentially carrying out such scanning over the
entire surface of the plate cylinder 8, @t is p055|ble to scatter the
synthetic resin material on the surface of the resin sheet 8a to 5 form
thereon the cells 15 corresponding to the tones represented by the input
video signal. Figure 7 is a schematic bl ock .diagram of an arrangenent by
whi ch data corresponding to the tones of the input video signal are %?
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dat a R 35, CEquet; 33 IHG BoF TERL Airntock PBbasite BeeBf WINEH B PodBhiresond
A6 to [err] éti\angrtay ka@areblpeleaomswqmnnﬂyar(d?m pidatef cylimdeitiiratating The-
30  graysscab@rRGy. 41 the iRl Ieedufaterl a.sivaﬂerﬁ&u%‘%s 3Betsdac%t tah@gblg%put of
a counter 40c]ty h&tder(': Oé'mand t.h%l l)acser 5‘0 ngm?; t%lgoéjetlls 105 léorres%gr?drﬁt%eto the
data of the input video sxgnal on. the surface of the resin sheet 8a.
At the end of each complete rotation of the plate cyltnder 8, the laser
block moving motor 34 rotates ‘to move the laser’ block 2U linearly by
20 the amount of .one plcture element, thereby forming the cells 15
corresponding to the tone of the picture along the circumference of the
plate cylinder 8 under the control of the CPU 32. '
The image signal'is conVerted:to.a-digital signal at a rate of
~ four bits per pixel, and is stored in"a data random access memory (RAM)
25 38 as image data D 'The CPU 32 suppliés a count pulse to an address
counter 37, whlch sequentlally supplles a read address A to the data
RAM 38. ' '
The 1mage data D from the data RAM 38 is supplled to addresses Ag
~ to Ag of a gray- scale read only memory (ROM) 41 for modulation. The
30 gray-scale ROM 41 is supplled at its addresses Ay to A5 with an output
of a counter 40 that counts a clock pulse of about 200 kHz generated by
a pulse generator 39.
‘The ROM 41 has a table map - for the modulat1on, in which the
_ addresses Ay and A5 thereof change ‘With 1mage data in a range of from
35 000000 to 111111, ~ The ROM 41 produces a pulse width modulated (PWM)
' pulse for each'ofithe image data. This PWM pulse is used to gate the
clock pulse in a gate ﬁz which supplies a- laser driver 43 with clock

w3



a pul se generator 39. The ROM 41 has a table map for the nodulation, in
whi ch the addresses [err] and [err] ther-e7f- change with image data in a
Tange of from 35 000000 to 111111. The ROM 41 produces a pulse width
modul,ated (PWW) pulse for each of the imge data. This PWM pulse is used -
to gate the clock pulse in a gate 42 which supplies a |aser driver 43 with
clock ~ -7- pulses, the nunber of which correspond to the density of the
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clkgunferentia L] bl¥'l g% g?ftllcgnorgfbj} hl%dWitdﬂglg’Gat home. Moreover, since the
printing plate can be directly made by an electrical signal, various
15 kinds of image data can be supplied, and an inexpensive plate cylinder

for an intaglio plate can be made using an electrical signal.

The present invention is not limited to the precise embodiment
thereof described above. For example, the cells 15 may be formed in
successive axial tracks that are formed in response to actuation of the

| 20 motor 34 and are caused to be displaced circumferentially by actuation |

of the motor 36.



1. Apparatus for making a printing plate, the apparatus conprising: a
cylfnder -5 - a thernoplastic resin sheet wapped around said cylinder;
l.-aser beam projection neans incl udi a sem conductor |aser driven by
pul se- nunber nodul ated drive pulses or projecting a taser beamon said
resin sheet to alter -the resif sheet in accordance with image information;
10 first drive nmeans coupled to said cylinder for rotating said cylinder
at a predetermined rate; and second drig@iaIMgans coupled to sai d | aser b am
proj ection neans for moving said | aser beam projection neans in an axi' '
direction of said cylinder at a predeternmined.rate. 15 2. Apparatus
accordi ng t olcl ai APPETREYS fon makingts erimpingsplater, ctlie app@eitul %Bgfﬁr&hheat
absor bi ng naﬁqgﬂgﬁdef3 Appar at us accordlng to claim 2 wherein said heat
absorblng material is carbon. i-ncluded in said resin sheet in an anount
of about 22098 FPeFRAR}AEtic resin gheat Mnspred rroundpeid c¥ldindted; claim 2 or
cl ai m 3 wherkhisersbéeh beoscchon etub! iEuatng & LahiARLEAIPY of $er bpcS! "
- bless SFETeR v oy

sheet in 25 accor dance e Intorration

meking a pr iR HPET é"°dmﬂﬁedaﬁﬁia asefoRyPrednnting |aa1¢§ﬁrabedleomsalidf ore

described witesinefsheeticeot alitegurche 4:eTsQn7 shbet NenaGRRBRGNH. aw,ngs. 30
6. - A pri %fggmﬂ %Be made -by appar at us accordl ng to any one oJT t he
precedlng cla

first drive means coupled to said cylinder for rotating said cylinder
at a predetermined rate; and. _ '

- second drive means coupled to said laser beam proaection means for'-
moving said laser beam pro;ection means in an axial direction of said \‘J
cylinder at a predetermined rate.

15. _
2. Apparatus according to claim 1-wherein said thermoplastic resin’
sheet includes a heat absorbing material.. - |

3. " Apparatus according to claim 2 wherein said heat absorbing
20 '.material is carbon included in said resin sheet in an amount of about
20% by weight.

4, Apparatus according to claim 1, claim 2 or claim 3 wherein said
laser beam sublimates a variable amount of said reSin sheet in
25 'accordance with said image ‘information. . \_J

5. Apparatus for meking a printing plate, the apparatus being
_ substantially as hereinbefore described with reference to Figures 4 to
7 of the accompanying drawings.
30 o
6. A printing plate made by apparatus according to any one of the
preceding claims.
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