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@) Printing press.

@ The improved printing press comprises: a single
plate cylinder that allows press plates for n colors to
be disposed cylindrically at predetermined intervals;
a platemaking unit that is disposed on the circum-
ference of the plate cylinder for preparing a single
press for one color or n platemaking units that are
disposed on the circumference of the plate cylinder
for individually preparing press plates for single col-
ors; an ink supply assembly for the n colors, an
impression cylinder whose diameter is one-nth of
that of the plate cylinder, said impression cylinder
having a single sheet of printing paper wrapped
around it and delivering the printing paper after it
has made n consecutive revolutions; and, optionally,
either one or both of a rubber-covered blanket cyl-
inder interposed between the plate cylinder and the
impression cylinder and a dampening water supply
assembly for supplying dampening water to the
press plate or plates. In the first case where only
one platemaking unit is used, the printing press is
applicable to both direct and offset printing on
whichever types of press plates (letterpress, intaglio
or lithography) or irrespective of whether dampening
water is used or not on lithographic plates. The
press obviates the need for registration in multicolor
printing and can be operated even by unskilled
operators. In the second case where a plurality of
platemaking units are used, the printing press en-

ables all press plates of interest to be prepared
simultaneously on the single plate cylinder even in
the process of multicolor printing, thereby shortening
the platemaking time and, hence, the overall process
time including platemaking and printing operations.
The press is not only sufficiently simple in construc-
tion to realize a compact and small-sized system but
also very easy to operate, permitting printing to be
done at comparatively high speed.

FIG. 1
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BACKGROUND OF THE INVENTION

This invention relates to a printing press and,
more particularly, to a printing press that is simple
in construction, that is compact and small-sized
and that is very easy to operate since it requires no
registration or it enables multicolor printing to be
done within a short time.

There have conventionally been used many
models of rotary press in which a printing pressure
is applied between the cylindrical press plate at-
tached to a plate cylinder and the surface of an
impression cylinder, so that the ink on the plate is
transferred onto the printing paper on the surface
of the impression cylinder. Rotary presses have
two advantages over platen presses: first, the plane
of contact between the press plate and the surface
of the impression cylinder is substantially linear,
making it possible to reduce the pressure loading;
second, in the absence of reciprocating motions,
the drive mechanism is simple enough fo permit
high-speed printing. Because of these advantages,
rotary presses are extensively used in various
printing processes including letterpress, intaglio
and lithography.

Rotary presses can be operated either by di-
rect printing in which the impression cylinder is
used as a means of pressing the printing paper
directly onto the plate cylinder fitted with the press
plate, or by offset printing in which the ink on the
press plate is transferred from the plate cylinder to
an intermediate rubber-covered blanket cylinder,
from which its image is transferred to the paper on
the impression cylinder. Most letterpress and inta-
glio is done by the direct printing method since the
press plate has comparatively high strength,
whereas most lithography is done by the offset
printing method since the strength of the press
plate is comparatively weak.

The rotary press as described above com-
prises a feeder, an ink supplier, a pressure applica-
tor and a delivery and, in case of a lithographic
press, a dampening water supplier is also provided.
While many cylinders and rolls are needed, a sheet
feeding type multicolor printing press in which inks
of more than one color are printed in superposition
on a single sheet is worth particular mention since
even the pressure applicator taken alone needs
many cylinders. For example, in case of direct
printing in four colors, four plate cylinders, four
impression cylinders and at least three fransfer
cylinders are necessary, which means a total of
eleven cylinders are needed at minimum. In case
of an offset press, four rubber-covered blanket cyl-
inders are additionally required.

A prior art rotary four-color sheet feeding
lithographic offset press in common use is illus-
trated in Fig. 13. The press generally indicated by
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100 comprises four sets of plate cylinders 102,
blanket cylinders 104, impression cylinders 106
and transfer cylinders 108, each set being as-
signed to either one of four colors, yellow (Y),
magenta (M), cyan (C) and black (B). Thus, a total
of 16 cylinders are used in the press. Shown by
110 is a dampening water supplier, 112 is an ink
supplier, 114 is a feeder and 116 is a delivery.

In prior art models of rotary multicolor press, a
set of plate cylinder, impression cylinder, transfer
cylinder and, in the case of the offset press shown
in Fig. 13, a blanket cylinder, too, is necessary for
each color and the number of cylinders that must
be used increases unavoidably (as many as 16
cylinders are needed in the press shown in Fig.
13), increasing the structural complexity of the
press. As a result, the number of machine parts
increases, not only making the assembly and main-
tenance operations cumbersome but also increas-
ing the noise that develops during the driving of the
press. In addition, the press becomes bulky fo
increase its production cost.

For n-color printing, n press plates for n colors
are mounted on individual plate cylinders and print-
ing is done with registration achieved between col-
ors. In printing, even in black-and white printing,
registration need only to be accomplished by prop-
erly positioning the printing paper with respect fo
the press plate; however, in multicolor printing,
registration must be achieved between press plates
of different colors. Since this requires a particularly
high precision as exemplified by a permissible
error of ca. 0.03 mm, various complex mechanisms
are provided in plate cylinders and other compo-
nents. For example, plate cylinders are equipped
with both a running register for achieving registra-
tion in the longitudinal direction and a side register
for achieving registration in the transverse direction
and, in certain types of presses, registers are also
provided for adjusting torsions as in cocking. This
has added to the complexity of the mechanism of
plate cylinders, leading to the increase in the pro-
duction cost of printing presses.

To achieve registration, the operator does ac-
tual printing with the press plates installed on the
plate cylinders; then checks the amount of offset
from registration either by looking at the print
(proof) or by measurement with a suitable instru-
ment, and achieves complicated adjustments of the
plate cylinders by means of the above-described
registers of complicated mechanisms. Hence, the
operator who does registration is required to have
high skill. An automatic control mechanism of a
feedback system could be adopted to automate not
only the measurement of the amount of offset from
registration by proofing but also the registration
work on the basis of the measured values; how-
ever, the automatic control system has had the
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problems of complexity and high cost. Further,
both the registration with skilled operators and the
automatic registration mechanism have suffered
from the problem that the occurrence of spoilage is
unavoidable since proofing is effected in either
case.

Direct platemaking is also implemented today,
in which process the image data read from an
original document or a block copy or the image
data composed with a computer or an image pro-
cessor is processed and the images of respective
colors are digitally exposed on the original plate
under laser light or the like, followed by develop-
ment and any other subsequent ftreatments fo
make a press plate. However, in the prior art, the
making of press plates has been effected for each
of the colors to be printed by a separate platemak-
ing process; namely, the platemaking process has
been entirely independent of the printing process.
Hence, even in the case of direct platemaking, the
platemaking equipment is entirely dependent of the
printing press and the overall process which starts
with the platemaking and involves printing to yield
printed matter cannot be simplified. Another prob-
lem with the prior art has been that the platemaking
process is in itself time-consuming since it has to
be performed for each of the colors to be repro-
duced.

BRIEF SUMMARY OF THE INVENTION

The present invention has been accomplished
under these circumstances and its first object is to
provide a printing press that is easy fo operate in
that it requires no registration even in multicolor
printing, that can be operated even by unskilled
operators, that is simple enough in construction fo
realize a compact and small-sized system, and that
permits printing to be done at comparatively high
speed.

A second object of the present invention is to
provide a printing press that is easy fo operate in
that it enables a plurality of press plates to be
prepared simultaneously even in the case of mul-
ticolor printing, thereby shortening the process time
including platemaking and printing operations, that
is simple enough in construction to realize a com-
pact and small-sized system, and that permits
printing to be done at comparatively high speed.

To achieve the above-described first object,
there is provided by its first aspect of the present
invention a printing press that comprises a single
plate cylinder that allows press plates for n colors
to be disposed cylindrically at predetermined inter-
vals, a platemaking unit that is disposed on the
circumference of said plate cylinder for preparing a
single press plate for one color, an ink supply
assembly for the n colors, and an impression cyl-
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inder whose diameter is one-nth of that of said
plate cylinder, said impression cylinder having a
single sheet of printing paper wrapped around it
and delivering said printing paper after it has made
n consecutive revolutions.

" To achieve the above-described second as-
pect, there is provided by its second aspect of the
present invention a printing press that comprises a
single plate cylinder that allows press plates for n
colors to be disposed cylindrically at predeter-
mined intervals, n platemaking units that are dis-
posed on the circumference of said plate cylinder
for individually preparing press plates for single
colors, an ink supply assembly for the n colors,
and an impression cylinder whose diameter is one-
nth of that of said plate cylinder, said impression
cylinder having a single sheet of printing paper
wrapped around it and delivering said printing pa-
per after it has made n consecutive revolutions.

Preferably, in this second aspect, said plate-
making units and said ink supply assembly are
both movable in a direction parallel to the central
axis of said plate cylinder so that they are al-
ternately located in the same position over said
plate cylinder.

Preferably, in the first and second aspects,
each of said platemaking units comprises a draw-
ing section that writes (records) an image on an
unexposed original plate wound onto said plate
cylinder and a plate processing section that pro-
cesses said original plate to prepare a press plate.

Preferably, said original plate is a light-sen-
sitive material.

Preferably, said original
trophotographic photoreceptor.

Preferably, said drawing section is composed
of a laser exposing unit.

Preferably, said plate processing section is
composed of a wet developing unit.

Preferably, said printing press further includes
an original plate supply mechanism within said
plate cylinder, said mechanism winding up the
plate with which a printing process has been com-
pleted and unwinding an unexposed original plate.

Preferably, said printing press further includes
an ink transfer blanket cylinder between said plate
cylinder and said impression cylinder.

Preferably, said blanket cylinder has the same
diameter as said plate cylinder or said impression
cylinder.

Preferably, said press plate is for letterpress,
intaglio or lithography.

Preferably, said printing press uses a lithog-
raphic plate as said press plate, and further in-
cludes a dampening water supply assembly for
supplying dampening water to said press plate.

plate is an elec-

BRIEF DESCRIPTION OF THE DRAWINGS
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Fig. 1 is a cross-sectional view showing sche-
matically an embodiment of the printing press
according to the first aspect of the present in-
vention;

Fig. 2 is a cross-sectional view showing sche-
matically an embodiment of the platemaking unit
of the printing press according to the present
invention;

Fig. 3 is a cross-sectional view showing sche-
matically an embodiment of the ink supplier of
the printing press according to the present in-
vention;

Fig. 4 is a cross-sectional view showing sche-
matically an embodiment of the dampening wa-
ter supplier of the printing press according to
the present invention;

Fig. 5 is a cross-sectional view showing sche-
matically another embodiment of the printing
press according to the first aspect of the present
invention;

Fig. 6 is a cross-sectional view showing sche-
matically yet another embodiment of the printing
press according to the first aspect of the present
invention;

Fig. 7 is a cross-sectional view showing sche-
matically a further embodiment of the printing
press according to the first aspect of the present
invention;

Fig. 8 is a cross-sectional view showing sche-
matically an embodiment of the printing press
according to the second aspect of the present
invention;

Fig. 9 is a cross-sectional view showing sche-
matically another embodiment of the printing
press according to the second aspect of the
present invention;

Fig. 10 is a cross-sectional view showing sche-
matically yet another embodiment of the printing
press according to the second aspect of the
present invention;

Fig. 11 is a cross-sectional view showing sche-
matically a further embodiment of the printing
press according to the second aspect of the
present invention;

Fig. 12 is a partial perspective view showing still
another embodiment of the printing press ac-
cording to the second aspect of the present
invention; and

Fig. 13 is a cross-sectional view showing sche-
matically a prior art printing press.

DETAILED DESCRIPTION OF THE INVENTION

The printing press of the present invention is
described hereinafter in greater detail. To begin
with , we describe the printing press according to
the first aspect of the present invention.

In this printing press, an unexposed or a fresh
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original plate (yet to be processed press plates) is
wrapped around a single plate cylinder. In the
platemaking unit of the press, the images of n
colors which have typically been subjected to digi-
tal processing in the drawing section are succes-
sively written as either latent or visible images in
separate colors on the original plate with laser light
or the like as it is wrapped around the plate cyl-
inder; then, the images are processed in the plate
processing section to form press plates on the
plate cylinder; these steps are repeated the neces-
sary times to prepare press plates on the surface
of which the images of n colors have been cor-
rectly written at equal distances, each being one-
nth of the circumference of the plate cylinder. As
the plate cylinder carrying the press plates for n
colors rotates, a plurality of ink supply units for the
respective colors that are provided around the plate
cylinder will successively supply inks of those col-
ors, with each ink being deposited only at the time
when the image of the corresponding color (or the
press plate carrying that image) on the plate cyl-
inder has come to the right position. If the press
plates are for lithography, dampening water may
be supplied to the plates, as required, by means of
dampening water supply units before the inks are
supplied. As the plate cylinder rotates, the impres-
sion cylinder that contacts the plate cylinder either
directly or via a rubber-covered blanket cylinder,
that has a diameter one-nth of that of the plate
cylinder and that holds a single sheet of printing
paper wrapped around it rotates in forward direc-
tion at the same peripheral speed as the surface of
the press plate on the plate cylinder; when the
impression cylinder rotates fully once, the ink im-
age of one color on a press plate on the plate
cylinder is transferred onto the printing paper either
directly or after it is transferred to the intermediate
blanket cylinder. When the impression cylinder has
made n revolutions as it holds the printing paper,
the plate cylinder rotates fully once and by repeat-
ing the transfer step n times, n colors are printed
on the paper. When the printing of n colors has
been effected in this manner, the impression cyl-
inder releases the paper on which n colors have
been printed and holds a freshly supplied sheet of
printing paper so that it is subjected to another
printing cycle.

The printing press according to the first aspect
of the present invention is simple in construction
and compact enough to realize a small-sized sys-
tem; further, it does not require registration even in
multicolor printing, can be easily operated even by
unskilled operators and enables printing to be done
at comparatively high speed. The printing press is
applicable to various types of press plates whether
they are for letterpress, intaglio or lithography
(either in the presence or absence of dampening
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water); at the same time, it is applicable to both
direct printing and offset printing.

The printing press according to the first aspect
of the present invention is described below with
reference to the preferred embodiments shown in
Fig.1-7.

Fig. 1 is a cross-sectional view showing sche-
matically an embodiment of the printing press ac-
cording fo the first aspect of the present invention.
As shown, the printing press generally indicated by
10 is a direct-process rotary sheet feeding four-
color lithographic offset press that uses dampening
water and which comprises the following compo-
nents: a single plate cylinder 12 around which
press plates 28 (exposed) for four colors can be
formed at given intervals; a platemaking unit 14
positioned around and near the plate cylinder 12;
an ink supply assembly 16 for four colors B, C, M
and Y; a rubber-covered blanket cylinder 18 onto
which ink images are to be ftransferred from the
press plates 28; a dampening water supply assem-
bly 20 for four colors; an impression cylinder 22
whose diameter is one-fourth the diameter of the
plate cylinder 12; a feeder unit 24 for supplying the
printing paper onto the impression cylinder 22; a
delivery unit 25 to be loaded with printed paper;
and an original plate supply unit 26 within the plate
cylinder 12 by which the spent press plates 28 are
wound up whereas an unexposed original plate 29
is unwound.

The plate cylinder 12 is used to position the
exposed press plates 28 for the four colors B
(black), C (cyan), M (magenta) and Y (yellow) on its
circumference at given intervals, say, at equal dis-
tances. The unexposed original plate 29 can be
installed on the entire circumference of the plate
cylinder 12. Images of the four colors B, C, M and
Y are written on the original plate 29 at equal
distances, namely, at 90° out of phase so as to
prepare the four-color press plates 28. The plate
cylinder 12 has its diameter adjusted to be smaller
by the thickness of the original plate 29 (press
plates 28) to be wound. The original plate 29 is
tightly wrapped around the plate cylinder 12 as it is
held taut and thereafter fixed in position. In the
case shown in Fig. 1, the original plate 29 is fixed
on the circumference of the plate cylinder 12 as it
is stretched by means of the original plate supply
unit 26. However, this is not the sole case of the
present invention and a plate clamp (not shown)
may be employed that wraps a single original plate
29 (press plates 28) around the entire circum-
ference of the plate cylinder 12 and which stretch-
es it for fixation, as shown in Fig. 5. The method of
fixing the original plate 29 on the plate cylinder 12
is in no way limited and any other methods that are
known in the art may be applicable.

In the embodiment shown in Fig. 1, the ex-
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posed press plates 28 for the four colors B, C, M
and Y are formed around the single plate cylinder
12 so that the latter is a quadruple (4-fold) cylinder
of the impression cylinder 22. However, this is not
the sole case of the present invention and exposed
press plates for n colors may be formed at given
intervals around the single plate cylinder 12 so that
it is used as an n-fold cylinder of the impression
cylinder 22, where n may be any natural number
but is preferably 2 or more. The distance between
adjacent exposed press plates 28 which are n in
number is in no way limited as long as it is of a
predetermined value. Preferably, the press plates
28 are disposed at equal distances that correspond
to one-nth of the total circumference of the plate
cylinder 12.

The platemaking unit 14 comprises the drawing
section 30, the plate processing section 32 and the
platemaking unit loading/unloading device (not
shown). In the embodiment shown in Fig. 2, an
electrophotographic photoreceptor is used as the
original plate 29, so the drawing section 30 com-
prises a corona charging device 34 that provides a
charging zone for creating a uniform charge layer
on the photoreceptor 29 and an exposure unit 36
that illuminates the charged photoreceptor 29 with
laser light to form an electrostatic latent image on
it. The plate processing section 32 comprises a
developing unit 38 that develops with a wet toner
the electrostatic latent image formed on the ex-
posed photoreceptor, a fixing unit 40 for fixing the
developed toner image on the photoreceptor 29,
and a treating unit 42 for rendering the fixed image
carrying photoreceptor 29 (press plates 28) hydro-
philic.

The corona charging device 34 is provided in
the charging zone and it may be of any type that is
capable of forming a uniform charge layer on the
photoreceptor 29. The exposing unit 36 is such that
the photoreceptor (original plate) 29 moving at a
predetermined slow scan (subscanning) speed on
the plate cylinder 12 rotating at a predetermined
speed is exposed to laser light, whereby a digital
halftone image of a certain monochromatic color is
written as a latent image on that photoreceptor 29.
The exposing unit 36 comprises the following com-
ponents: a laser light source 44 for emitting a laser
beam L; an optical modulator 45 such as an AOM
(acoustooptical modulator) that modulates the in-
tensity of laser beam L in accordance with the
image of the block copy; a light deflector 46 such
as a rotaing polygonal mirror that reflects and de-
flects the intensity-modulated laser beam L so that
it is scanned at the exposing position 36a in a fast
scan (main scanning) direction that is generally
perpendicular to the direction in which the plate
cylinder 12 rotates (i.e., the direction in which the
photoreceptor is fed); a scanning lens 47 such as
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an f6 lens that focuses the laser beam L in such a
way that it will have a uniform spot diameter at any
fast scan (main scanning) position on the original
plate 29 on the plate cylinder 12; a modulator
circuit 48 for driving the optical modulator 45; and
an image processor 49 which first produces a
digital halftone image signal by performing digital
processing on the image of the block copy and
which then supplies it as an analog image signal
after D/A conversion.

The laser light source 44 may be of any type
such as a semiconductor laser (a laser diode: LD)
or a gas laser (e.g. a He-Ne laser or an Ar laser)
that emit at such wavelengths that the photorecep-
tor will have a spectral sensitivity higher than a
predetermined value. A light-emitting diode (LED)
can also be used if it has a satisfactory light
intensity. If LD or LED is to be used, they may be
directly modified without using the optical modula-
for 45. Besides the laser light source 44, conven-
tional light sources such as a sodium lamp, a
xenon lamp and a mercury lamp may also be
used. The optical modulator 45 may be replaced
by known optical shutters that use various linear or
nonlinear electrooptical materials, as exemplified
by liquid-crystal shutters and electrooptical effect
shutters using PLZT. If the light deflector 46 is not
used, an array of known optical shutters may be
provided on the fast scanning (main scanning) line
defined at the exposing position 36a, with those
optical shutters being turned on or off (opened or
closed) imagewise. If desired, the array of optical
shutters may be replaced by an array of LDs or
LEDs, with those LDs or LEDs being turned on or
off imagewise.

The light deflector 46 is in no way limited fo
the rotating polygonal mirror and it may be se-
lected from among any types that are capable of
deflecting laser beam L through a predetermined
angle in one-dimensional direction. For example,
even a galvanometer mirror and resonant scanner
can be used.

The image information single to be subjected
fo image processing by the image processor 49
may be an image signal as read from the block
copy or alternatively it may be a digitized image
signal as composed or prepared by electronic pub-
lishing or desktop publishing (DTP) by means of a
microprocessor or a computer.

The developing unit 38 comprises the following
components: a tank 50 containing a liquid toner
developer F; a nozzle 51 for ejecting the liquid
toner developer F; two developing electrodes 52
that define the nozzle 51; an ejection means 53 by
which the liquid toner developer F is ejected
through the nozzle 51; and a squeeze roller 54. In
the developing unit 38, the toner particles in the
liquid toner developer F being ejected through the
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nozzle 51 by the ejection means 53 are deposited
in a given amount on the image area (where the
electrostatic latent image is formed) in accordance
with the strength of electric field between each
developing electrode 52 and the photoreceptor,
whereby toner development of the latent image is
effected.

The fixing unit 40 is for fixing the toner image
on the plate 29 that has been subjected to toner
development in the developing unit 38 and which
has been freed of excess liquid toner developer by
means of a squeeze roller 54. Having this capabil-
ity, the fixing unit 40 is composed of a lamp heater,
a panel heater or any other heater that dries the
plate 29 and which thermally fixes the toner image
on it.

The treating unit 42 comprises the following
components: a tank 55 containing a solution that
renders the light-sensitive material 29 hydrophilic,
such as an aqueous solution containing a fer-
rocyanide compound; a roller 56 for pumping the
freating solution in the tank 55; and a roller 57 that
deposits the pumped treating solution on the sur-
face of the plate 29. In this treating unit 42, the
non-image area of the light-sensitive layer of the
plate 29 that has passed through the stages of
toner development and toner image fixation is ren-
dered hydrophilic with the deposited treating solu-
tion.

The platemaking unit loading/unloading device
(not shown) allows the platemaking unit 14 to be
contacted to the original plate 29 only in the plate-
making process. The operation of the device is in
no way limited and any other methods that are
known in the art may be applicable.

Thus, the original plate 29 made of an elec-
trophotographic photoreceptor passes through the
steps of exposure, development, fixing and hydro-
philic treatment in the platemaking unit 14, where-
by a press plate 28 for one color is prepared. By
repeating this procedure of plate preparation in the
platemaking unit 14, press plates 28 are produced
in which images for the four colors B, C, M and Y
have been written at equal distances on the cir-
cumference of the single plate cylinder 12. In case
of printing n colors, an n-fold plate cylinder may be
employed to carry press plates 28 in which images
for the n colors have been similarly written at equal
distances on the circumference.

The electrophotographic photoreceptor used as
the original plate 29 may be selected from among
all examples of "resin dispersed" electrophotog-
raphic photoreceptors which comprise a flexible
electroconductive base such as aluminum or plas-
tics or paper that have been rendered conductive
and an overlying light-sensitive layer that has a
photoconductive material such as zinc oxide (ZnO)
or cadmium sulfide (CdS) dispersed in a binder
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such as a resin. Aside from zinc oxide and cad-
mium sulfide, other photoconductive materials may
be used and they include inorganic species such
as titanium oxide and amorphous silicon and or-
ganic species such as phthalocyanine compounds.
Typical examples of electrophotographic
photoreceptors that use light-sensitive layers con-
faining those photoconductive materials include
Electrophotographic Master ELP Mark | and Mark I
of a ZnS-dispersed-in-resin type which are both
produced by Fuji Photo Film Co., Ltd.

In the embodiment shown in Fig. 2, the devel-
oping unit 38 performs wet toner development, but
if the electrophotographic photoreceptor used as
the original plate 29 is of a certain selected type,
the developing unit 38 may be adapted to perform
dry toner development.

The original plate 29 to be used in the present
invention also is not limited to electrophotographic
photoreceptors, nor is the platemaking unit 14 limit-
ed to the case shown in Fig. 2. The platemaking
unit 14 need not have both the drawing section 30
and the plate processing section 32 as shown in
Fig. 2 and, instead, it may solely be composed of
the drawing section 30. Thus, one may properly
select the drawing section 30, as well as the plate
processing section 32 in accordance with the spe-
cific type of original plate used.

For instance, a plate for direct digital printing
press (DDPP) such as a photosensitive resin ma-
terial (photopolymer) may be used as the original
plate 29 in such a way that exposure is followed by
"strip development”, in which the exposed or unex-
posed areas are stripped to leave the image or
non-image areas behind, which is then finished to
prepare a plate for letterpress (as made of a resin)
or intaglio. Alternatively, a photo-sensitive resin ma-
terial, a light-and pressure-sensitive resin material,
a light- and heat-sensitive resin material may be
used as the original plate 29 in such a way that the
image or non-image areas are exposed to harden
fo a lithographic, intaglio or relief plate. If desired, a
presensitized (PS) plate may be used in such a
way that after imagewise exposure, it is subjected
to PS development to prepare a press plate. As
another method, a silver halide photographic ma-
terial may be used either independently or in addi-
tion to other light-sensitive materials. Alternatively,
a heat-sensitive material such as a heat-sensitive
resin material may be used in such a way that it is
illuminated with heat rays such as laser light until
the image or non-image areas harden thermally to
prepare a press plate.

Aside from the use of a light source such as
laser light for performing light or thermal exposure,
the drawing section 30 of the platemaking unit 14
fo be used in the printing press 10 according to the
first aspect of the present invention may be op-
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erated by various other methods known in the art
and they include: i) an impact process in which
holes are made in the image or non-image areas
on the surface of the original plate 29 by a physical
means such as a needle so as to prepare a press
plate for either intaglio or letterpress; ii) an ink-jet
process in which minute drops of a liquid material
are squirted from a special nozzle and steered in
flight so that they are deposited on the image or
non-image areas of the original plate 29, whereby
oleophilic or hydrophilic areas are formed on its
surface to prepare a lithographic plate; iii) an elec-
troconductive base such as an aluminum base that
has a silicon (Si) layer formed is used as the
original plate 29 and the silicon layer is evaporated
imagewise by means of an electric spark to pre-
pare a press plate; and iv) a press plate is pre-
pared with an image being formed by a digital
halftone image signal.

The ink supple assembly 16 supplies the re-
spective press plates 28 with inks of the associated
colors only at the time when the images of those
colors come to the right position during printing. In
the embodiment shown in Fig. 1, the assembly 16
comprises four ink supply units 16B, 16C, 16M and
17Y for the four colors B, C, M and Y, respectively.
These ink supply units 16 (16B, 16C, 16M and
16Y) are not limited in any particular way and any
conventional models known in the art may be used.

For example, in the case of letterpress and
lithography, an ink supply assembly of the type
shown in Fig. 3 may be used. In each unit of the
assembly, an ink in an ink fountain 58 starts to be
supplied from between a duct roller 59 and a
bottom plate 60 as the duct roller 59 rotates. The
supplied ink is transferred to a transfer roller 61
rotating in contact with the duct roller 59 and the
transfer roller 61 as it retains the ink on the surface
shifts towards an ink roller train 62 so that the ink is
transferred to the first roller of the train 62. As the
ink moves to successive rollers of the train 62, it is
milled, homogenized and made equal in amount;
thereafter one of the applicator rollers 63 (four in
number in the case shown in Fig. 3) that contact
the press plates 28 only when the images of the
associated colors come to the right position is
activated so that the ink is deposited evenly in the
image area of the right color of a certain press
plate 28 formed on the plate cylinder 12. If an
image of a different color comes, the irrelevant
applicator rollers 63 will be disengaged from the
press plate 28. In this way, an ink of the right color
can be deposited on the image area of each press
plate 28, which image area is either in relief if the
plate is for letterpress or an oleophilic area not
dampened with water if the plate is for lithography
as in the case shown in Fig. 1 (the non-image area
has been rendered hydrophilic with dampening wa-
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ter being supplied from the dampening water sup-
ply assembly to form a film).

In an ink supply assembly for intaglio
(gravure) printing, highly flowable inks of a solvent-
dispersed type are collected in ink trays (not
shown) and the plate cylinder 12 is dipped directly
in either one of those ftrays. Alternatively, the inks
are deposited on the press plates on the plate
cylinder 12 by means of finisher rollers or jet
streams of the respective inks are applied directly
onto the press plates. Thereafter, excess inks are
scraped off with doctor blades so that the remain-
der is left in minute (gravure) cells that form im-
ages.

As described in the preceding sections, any
conventional ink supply assemblies that are known
in the art may appropriately be used in the present
invention in accordance with the specific type of
the press plate 28. Needless to say, an ink supply
assembly for n colors must be employed if press
plates for n colors are to be formed.

The rubber-covered blanket cylinder 18 is a
means onto which the ink deposited imagewise on
the press plate 28 on the plate cylinder 12 is
transferred from the plate 28 and from which it is
retransferred onto the printing paper wrapped ar-
ound the impression cylinder 22. This cylinder is
covered with a rubber blanket forming the out-
ermost layer and may be any conventional rubber-
covered blanket cylinder that is known in the art. In
order to insure that all ink images for four or n
colors can be similarly transferred from the press
plates 28 around the plate cylinder 12, the blanket
cylinder 18 preferably has the same diameter as
the plate cylinder 12. However, this is not the sole
case of the present invention and in order to insure
that only an ink image for a single color can be
transferred from a press plate on the single plate
cylinder 12, the diameter of the blanket cylinder 18
may be a quarter of that of the plate cylinder if the
latter is quadruple cylinder or it may be one-nth of
the diameter of the plate cylinder if the latter is an
n-fold cylinder; of course, other dimensional speci-
fications may be adopted.

The dampening water supply assembly 20 is a
means by which a film of dampening water is
always held in the necessary minimum amount to
prevent the deposition of ink in the non-image area
of a lithographic plate. Usually, the non-image area
of a lithographic plate has been rendered hydro-
philic so as to permit the deposition of a film of
dampening water. In the embodiment shown in Fig.
1, the dampening water supply assembly com-
prises four units 20B, 20C, 20M and 20Y for the
four colors B, C, M and Y, respectively. The damp-
ening water supply unit 20 shown in Fig. 4 com-
prises a reservoir 64 of dampening water, a water
pickup roller 65 for pumping dampening water out
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of the reservoir 64, a water transfer roller 66 and a
water applying roller 67. As it moves to successive
rollers of the train, the dampening water that has
been pumped out of the reservoir 64 forms a water
film of uniform thickness and amount and the ap-
plicator roller 67 that contacts a press plate 28 only
when an image of that color comes to the right
position is activated so that the dampening water is
deposited evenly in the non-image area of the right
color of the press plate formed on the plate cyl-
inder 12. If an image of a different color comes, the
irrelevant applicator roller 67 will be disengaged
from the press plate 28. The dampening water
supply assembly 20 preferably comprises four
units if the plate cylinder 12 is a quadruple cylinder
and it preferably comprises n units if the plate
cylinder is an n fold cylinder. However, this is not
the sole case of the present invention and a single
dampening water supply assembly may be used in
association with a 4 (n)-fold plate cylinder 12. In
case of lithographic printing, the above-described
roller-type assembly for supplying dampening wa-
ter may be replaced by various other known types
of assembly.

The impression cylinder 22 is a member ar-
ound which the printing paper 23 is wrapped and
retained in position by a known holder means such
as paper grippers and which is to be brought into
contact with the blanket cylinder at a predeter-
mined printing pressure so that the ink images
carried on the blanket cylinder 18 are transferred
onto the printing paper wound around the impres-
sion cylinder. If, as in the case under consideration,
the press plates 28 formed on the plate cylinder 12
have images of the four colors B, C, M and Y, the
impression cylinder 22 retaining the single sheet of
printing paper 23 on the circumference will make
four revolutions as the plate cylinder 12 rotates
fully once, thereby completing four full-color print-
ing on that printing paper 23. Thereafter, the im-
pression cylinder 22 releases the completed sheet
of paper and retains a freshly fed sheet of printing
paper. To meet these requirements, the impression
cylinder 22 has a diameter which is a quarter of
that of the plate cylinder 12 and it rotates in for-
ward direction at the same peripheral speed as the
plate cylinder 12. Needless to say, if the plate
cylinder 12 is an n-fold cylinder, the diameter of
the impression cylinder is one-nth of that of the
plate cylinder and it will make n revolutions as the
plate cylinder rotates fully once.

The feeder unit 24 supplies the impression
cylinder 22 with sheets of printing paper as they
are automatically fed one by one from a pile or
stack. Although not shown, various conventional
automatic sheet feeders known in the art may be
used, as operated by a friction method in which a
digital element or wheels are pressed against the
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topmost sheet so as to move it selectively or by a
suction method which uses suckers. These meth-
ods may be combined with pneumatic, vibrational
or otherwise methods of separating sheets. The
delivery unit 25 receives printed sheets and stack
them one on another in a predetermined position; it
may be composed of an automatic or semi-auto-
matic delivery that is known in the art as exempli-
fied by a chain delivery or a pile delivery.

The original plate supply unit 26 which is dis-
posed within the plate cylinder 12 winds up the
spent press plates 28 from its entire circumference
while, at the same time, unwinding the unexposed
(fresh) original plate 29 onto the entire circum-
ference of the plate cylinder so that it is fixed
thereto. The supply unit 26 comprises a takeup
roller 68 for winding up the spent press plates 28,
an unwinding roller 69 onto which the unexposed
original plate 29 has been wound, and means (not
shown) for fixing those rollers 68 and 69 in posi-
tion.

While the printing press according to the first
aspect of the present invention has been described
above with reference to a typical case where it is
used as a lithographic offset press in the presence
of dampening water, it should be noted that this is
not the sole case of the present invention and that
the printing press indicated by 70 in Fig. 5, the
press indicated by 72 in Fig. 6 and the press
indicated by 74 in Fig. 7 are also included within
the structural scope of the printing press according
to the first aspect of the present invention. These
models differ from the structural composition of the
press 10 (see Fig. 1) in that the original plate
supply unit 26 is omitted and that the original plate
29 is adapted to be mounted on the plate cylinder
12 or dismounted as required. Another difference is
that those models lack either one or both of the
blanket cylinder 18 and the dampening water sup-
ply assembly 26. Since the presses 70, 72 and 74
are completely identical to the press 10 in the
other structural aspects, like components are iden-
tified by like numerals and will not be described in
detail.

The printing press indicated by 70 in Fig. 5 can
be used not only in letterpress or intaglio but also
as a waterless di-litho (direct lithographic) press
which does not employ dampening water. It is the
same as the press 10 shown in Fig. 1 except that
the blanket cylinder 18 and the dampening water
supply assembly 20 are omitted so that direct
printing is effected as the plate cylinder 12 around
which the press plates 28 have been wound is
placed in direct contact with the impression cyl-
inder 22 around which the printing paper 23 has
been wrapped.

The printing press indicated by 72 in Fig. 6 can
be used as a di-litho press in the presence of
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dampening water; if the dampening water supply
assembly 20 is added to the printing press 70
shown in Fig. 5, the press 72 is obtained and it is
capable of printing by direct lithography.

The printing press indicated by 74 in Fig. 7 is
applicable not only to letterpress offset printing and
intaglio offset printing but also to waterless lithog-
raphic offset printing. It is the same as the printing
press 10 shown in Fig. 1 except that it does not
include the dampening water supply assembly 20.

Described hereinabove is the basic construc-
tion of the printing press according to the first
aspect of the present invention.

In the next place, the printing press according
to the second aspect of the present invention is
described below. In this printing press, an unex-
posed (fresh) original plate (yet to be processed
press plates) is wrapped around a single plate
cylinder. In n platemaking units of the press, the
images of n colors which have typically been sub-
jected to digital processing in n drawing sections
are simultaneously written as either latent or visible
images in separate colors on the original plate with
laser light or the like as it is wrapped around the
plate cylinder; then, the images are simultaneously
processed in the corresponding n plate processing
sections to form press plates on the plate cylinder,
whereby press plates are prepared on the surface
of which the images of n colors have been cor-
rectly written at equal distances, each being one-
nth of the circumference of the plate cylinder. As
the plate cylinder carrying the press plates for n
colors rotates, a plurality of ink supply units for the
respective colors that are provided around the plate
cylinder will successively supply inks of those col-
ors, with each ink being deposited only at the time
when the image of the corresponding color (or the
press plate carrying that image) on the plate cyl-
inder has come to the right position. If the press
plates are for lithography, dampening water may
be supplied to the plates, as required, by means of
dampening water supply units before the inks are
supplied. As the plate cylinder rotates, the impres-
sion cylinder that contacts the plate cylinder either
directly or via a rubber-covered blanket cylinder,
that has a diameter one-nth of that of the plate
cylinder and that holds a single sheet of printing
paper wrapped around it rotates in forward direc-
tion at the same peripheral speed as the surface of
the press plates on the plate cylinder; when the
impression cylinder rotates fully once, the ink im-
age of one color on a press plate on the plate
cylinder is transferred onto the printing paper either
directly or after it is transferred to the intermediate
blanket cylinder. When the impression cylinder has
made n revolutions as it holds the printing paper,
the plate cylinder rotates fully once and by repeat-
ing the transfer step n times, n colors are printed
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on the paper. When the printing of n colors has
been effected in this manner, the impression cyl-
inder releases the paper on which n colors have
been printed and holds a freshly supplied sheet of
printing paper so that it is subjected to another
printing cycle.

The printing press according to the second
aspect of the present invention is simple in con-
struction and compact enough to realize a small-
sized system; further, it is capable of simultaneous
preparation of press plates for all colors that are
needed in accomplishing multicolor printing, where-
by the process time from platemaking to printing
operations can be shortened; at the same time, the
press is easy to operate and enables printing to be
done at comparatively high speed. The press is
applicable to various types of pressplates whether
they are for letterpress, intaglio or lithography
(either in the presence or absence of dampening
water); at the same time, it is applicable to both
direct printing and offset printing. If the press is of
such a type that the platemaking units and the ink
supply units can be installed alternately, a light-
sensitive material such as an electrophotographic
photoreceptor or a silver halide photographic ma-
terial may be mounted on the plate cylinder, with
each platemaking unit being composed of a draw-
ing section and a section for processing the light-
sensitive material so as to prepare a proof.

The printing press according to the second
aspect of the present invention is described below
with reference to the preferred embodiments
shown in Figs. 8 - 12.

Fig. 8 is a cross-sectional view showing sche-
matically an embodiment of the printing press ac-
cording fo the second aspect of the present inven-
tion. As shown, the printing press generally in-
dicated by 80 is a direct process rotary sheet
feeding four-color lithographic offset press that
uses dampening water and which comprises the
following components: a single plate cylinder 12
around which press plates 28 (exposed) for four
colors can be formed at given intervals; four plate-
making units 14 positioned around and near the
plate cylinder 12 that are capable of simultaneous
preparation of press plates for four colors; an ink
supply assembly 16 for four colors B, C, M and Y;
a rubber-covered blanket cylinder 18 onto which
ink images are to be transferred from the press
plates 28; a dampening water supply assembly 20
for four colors; an impression cylinder 22 whose
diameter is one-fourth the diameter of the plate
cylinder 12; a feeder unit 24 for supplying the
printing paper onto the impression cylinder 22; a
delivery unit 25 to be loaded with printed paper;
and an original plate supply unit 26 within the plate
cylinder 12 by which the spent press plates 28 are
wound up whereas an unexposed (fresh) original
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plate 29 is unwound.

The printing press 80 shown in Fig. 8 accord-
ing to the second aspect of the present invention
has the same construction as the printing press 10
shown in Fig. 1 according to the first aspect of the
invention, except for the inclusion of four platemak-
ing unit 14s (14B, 14C, 14M and 14Y) for the four
colors B, C, M and Y. The same components are
identified by likenumerals and will not be described
in detail.

As already mentioned, the plate cylinder 12 is
used to position the press plates 28 for the four
color B (black), C (cyan), M (magenta) and Y
(yellow) on its circumference at given intervals,
say, at equal distances. In the second aspect under
consideration, it is particularly required that the
plate cylinder 12 be adapted to have the four
platemaking units 14 positioned around it so that
press plates for the four colors can be prepared
simultaneously.

Each of the platemaking units 14 comprises a
drawing section 30, a plate processing section 32
and the platemaking unit loading/unloading device
(not shown). To insure that press plates for n colors
can be prepared simultaneously, the individual
platemaking units 14 are positioned at equal dis-
tances (i. e., 360/n degrees apart) around the cir-
cumference of the plate cylinder 12. In the case
shown in Fig. 8, the platemaking assembly 14
comprises four units 14B, 14C, 14M and 14Y for
the four colors B, C, M and Y and to insure that
press plates for these four colors can be prepared
simultaneously, the units are positioned at equal
distances (90° out of phase) around the circum-
ference of the plate cylinder 12.

The platemaking units 14B, 14C, 14M and 14Y
are respectively composed of drawing sections
30B, 30C, 30M and 30Y and plate processing sec-
tions 32B, 32C, 32M and 32Y. The drawing sec-
tions 30B, 30C, 30M and 30Y are the same in
construction and so are the plate processing sec-
tions 32B, 32C, 32M and 32Y. Hence, a typical
embodiment of each platemaking unit of the plate-
making assembly 14 is the same as the platemak-
ing unit 14 shown in Fig. 2 which is applied to the
printing press 10 shown in Fig. 1 according to the
first aspect of the present invention, so that it will
not be described in detail.

Such preparation of press plates is accom-
plished for four colors in the above-described
platemaking assembly 14 (composed of four units
14B, 14C, 14M and 14Y), whereby press plates 28
are produced in which images for the four colors B,
C, M and Y have been written at equal distances
on the circumference of the single plate cylinder
12. In case of printing n colors, an n-fold plate
cylinder may be employed to carry press plates 28
in which images for the n colors have been simi-
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larly written at equal distances on the circumfer-
ence by means of the platemaking units 14 which
are positioned for the respective colors at equal
distances on the circumference.

The platemaking assembly 14 (14B, 14C, 14M
and 14Y) is in no way limited to the case shown in
Figs. 2 and 8. As already mentioned, the platemak-
ing assembly 14 (14B, 14C, 14M and 14Y) need
not have both the drawing section 30 (30B, 30C,
30M and 30Y) and the plate processing section 32
(32B, 32C, 32M and 32Y) as shown in Figs. 2 and
8 and, instead, it may solely be composed of the
drawing section 30 (30B, 30C, 30M and 30Y).
Thus, one may properly select the drawing section
30 (30B, 30C, 30M and 30Y), as well as the plate
processing section 32 (32B, 32C, 32M and 32Y) in
accordance with the specific type of original plate
used and this is the same as already noted in
connection with the first aspect of the present
invention.

In the second aspect of the present invention,
an ink supply assembly typically shown by 16 in
Fig. 3 which applied to the printing press 10 shown
in Fig. 1 according to the first aspect of the present
invention may be used as the ink supply assembly
and, at the same time, a dampening water supply
assembly typically shown by 20 in Fig. 4 may be
used as the dampening water supply assembly 20.

Thus, the printing press 80 shown in Fig. 8
differs from the printing press 10 of Fig. 1 in that
the platemaking assembly 14 is composed of four
units 14B, 14C, 14M and 14Y. Except for the
platemaking process, the printing press 80 shown
in Fig. 8 is capable of performing a printing pro-
cess in essentially the same manner as the printing
press 10 shown in Fig. 1.

In the printing press 80 according to the sec-
ond aspect of the present invention, the timing of
writing onto the fresh original plate 29 on the plate
cylinder 12 under exposure to the laser light source
44 in each of the drawing sections 30 (30B, 30C,
30M and 30Y) of the platemaking units 14 (14B,
14C, 14M and 14Y) is adjusted to become synchro-
nous with not only the fast scan (main scanning)
but also the slow scan (subscanning) as effected
by the rotation of the plate cylinder 12 per se; as a
result, the positions of writing images of the four
colors B, C, M and Y onto the original plate 29
around the plate cylinder 12 are set correctly,
thereby enabling the preparation of press plates in
which those images have been written with correct
registry at equal distances on the circumference of
the single plate cylinder 12. Therefore, the printing
press 80 requires no registration even in multicolor
printing and it can be operated even by unskilled
operators, which will potentially lead to printing
operations with reduced man-power.

If necessary, the printing press 80 according to
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the second aspect of the present invention may be
equipped with a device for achieving registration
between individual colors, say, B, C, M and Y.

While the printing press according to the sec-
ond aspect of the present invention has been de-
scribed above with reference to a typical case
where it is used as a lithographic offset press in
the presence of dampening water, it should be
noted that this is not the sole case of the present
invention and that the printing press indicated by
82 in Fig. 9, the press indicated by 84 in Fig. 10
and the press indicated by 86 in Fig. 11 are also
included within the structural scope of the printing
press according to the second aspect of the
present invention. These models differ from the
structural composition of the press 80 (see Fig. 8)
in that the original plate supply unit 26 is omitted
and that the original plate 29 is adapted to be
mounted on the plate cylinder 12 or dismounted as
required. Another difference is that those models
lack either one or both of the blanket cylinder 18
and the dampening water supply assembly 26.
Since the presses 82, 84, and 86 are completely
identical to the press 80 in the other structural
aspects, like components are identified by like nu-
merals and will not be described in detail.

The printing press indicated by 82 in Fig. 9 can
be used not only in letterpress or intaglio but also
as a waterless di-litho (direct lithographic) press
which does not employ dampening water. It is the
same as the press 80 shown in Fig. 8 except that
the blanket cylinder 18 and the dampening water
supply assembly 20 are omitted, so that direct
printing is effected as the plate cylinder 12 around
which the press plates 28 have been wound is
placed in direct contact with the impression cyl-
inder 22 around which the printing paper 23 has
been wrapped.

The printing press indicated by 84 in Fig. 10
can be used as a di-litho press in the presence of
dampening water; if the dampening water supply
assembly 20 is added to the printing press 82
shown in Fig. 9, the press 84 is obtained and it is
capable of printing by direct lithography.

The printing press indicated by 86 in Fig. 11 is
applicable not only to letterpress offset printing and
intaglio offset printing but also to waterless lithog-
raphic offset printing. It is the same as the printing
press 80 shown in Fig. 8 except that it does not
include the dampening water supply assembly 20.

Fig. 12 shows a printing press 88 which is
another embodiment of the second aspect of the
present invention; as shown, not only the platemak-
ing unit 14 composed of the drawing section 30
and the plate processing section 32 but also the
ink supply unit 16 is adapted to be movable in a
direction parallel to the central axis of the plate
cylinder 12 (i.e., the direction indicated by arrow
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A).

In direct platemaking for digital images, the
platemaking section 14 is positioned correctly on
the original plate 29 around the plate cylinder 12
and the image of a relevant color is written by
means of the drawing section 30 and subjected to
development and any other necessary processes
by the plate processing section 32 so as to prepare
a press plate 28 carrying that image. Subsequently,
the platemaking unit 14 composed of the drawing
section 30 and the plate processing section 32 is
moved by means of a moving mechanism (not
shown) in the direction of arrow A so that it is
removed from above the press plate 28. At the
same time, the ink supply unit 16 is slid above the
press plate 28 by means of a moving mechanism
(also not shown), located in the correct position and
actuated to supply an ink of a relevant color for the
press plate carrying the image at issue. The in-
dividual images as supplied with inks in the manner
described above are formed in superposition on
the printing paper so as to achieve multicolor print-
ing.

Fig. 12 shows only the platemaking unit 14 and
the ink supply unit 16 for a single color but it goes
without saying that in the actual printing process,
the platemaking units 14 for n colors and the ink
supply units 16 for n colors are used in such a way
that the former are alternately replaced positionally
at a time by the latter with respect to all n colors.
The mechanisms (the loading/unloading devices)
for moving the platemaking unit 14 and the ink
supply unit 16 are not shown in Fig. 15 but they
are not limited in any particular way and may be in
the form of physically independent devices or in
such a form that they are made integral with each
other either partly or in entirety.

In another embodiment of the printing press 88
in which both the platemaking unit 14 and the ink
supply unit 16 are movable, the plate cylinder 12
covered with the original plate 29 may be used
either as a cylindrical drum of electrophotographic
photoreceptor having a photoconductive layer on
the top or as an exposure drum covered with a
light-sensitive material (e.g. an electrophotographic
photoreceptor, a silver halide photographic mate-
rial, a photo-sensitive resin material) or a pressure-
sensitive resin material or a heat-sensitive resin
material whereas the impression cylinder is used
as a ftransfer drum, so that the images formed are
successively transferred onto the image-receiving
sheet around the transfer drum, thereby producing
a proof carrying a color image. In other words, the
printing press 88 can also be used as an image
forming apparatus for proofing if the ink supply unit
16 is not employed. The light-sensitive material
and the image-receiving sheet that are to be used
in this embodiment are not limited in any particular
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way and may be selected from among any types
that are known in the art.

Thus described hereinabove is the basic con-
struction of the printing press according to the
second aspect of the present invention.

While the printing press of the present inven-
tion has been described on the foregoing pages
with particular reference to the preferred embodi-
ments of both the first and second aspects, it
should be noted that the invention is by no means
limited to those cases and that various improve-
ments and design modifications can be made with-
out departing from the scope and spirit of the
invention; for example, the press may be furnished
with various additional members or devices such
as a dryer for drying the ink transferred onto the
printing paper, as well as a blade or cleaner for
removing ink from the rubber-covered blanket cyl-
inder to which it has been transferred.

As described above in detail, the printing press
according to the first aspect of the present inven-
tion performs printing in n colors by repeating the
process comprising the following steps: writing cor-
rectly the image of n colors at equal distances on
the circumference of an unexposed (fresh) original
plate (yet to be processed press plates) wrapped
around a single plate cylinder; processing the origi-
nal plate to form press plates; depositing inks of
the respective colors successively on the images
on the corresponding press plates; and transferring
the ink images onto the printing paper held on the
impression cylinder. The press has the advantage
that it requires no registration even in multicolor
printing and that it can be operated even by un-
skilled operators, which will potentially lead to print-
ing operations with reduced man-power.

Further, the printing press according to the
second aspect of the present invention performs
printing in n colors by repeating the process com-
prising the following steps: writing correctly the
images of n colors simultaneously at equal dis-
tances on the circumference of an unexposed
(fresh) original plate (yet to be processed press
plates) wrapped around a single plate cylinder;
processing the original plate to form press plates;
depositing inks of the respective colors succes-
sively on the images on the corresponding press
plates; and transferring the ink images onto the
printing paper held on the impression cylinder. The
press has the advantage that it is capable of pre-
paring press plates for multiple colors within a time
period that corresponds to a single color and this
effectively shortens the overall process time from
the platemaking to printing operations. As a resuli,
the press will potentially enable printing operations
to be done with reduced man-power.

In summary, the printing press of the present
invention, whether it is in accordance with the first
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or second aspect, uses a smaller number of print-
ing cylinders than the prior art multicolor presses
and, hence, it is sufficiently simple in construction
and small-sized to require a smaller space for
installation. A further advantage of the present in-
vention is that it is capable of accomplishing print-
ing operations up to comparatively high speed. The
printing press of the invention is applicable to var-
ious types of press plates whether they are for
letterpress, intaglio or lithography (either in the
presence or absence of dampening water); at the
same time, it is applicable to both direct printing
and offset printing.

Claims

1. A printing press that comprises a single plate
cylinder that allows press plates for n colors to
be disposed cylindrically at predetermined in-
tervals, a platemaking unit that is disposed on
the circumference of said plate cylinder for
preparing a single press plate for one color, an
ink supply assembly for the n colors, and an
impression cylinder whose diameter is one-nth
of that of said plate cylinder, said impression
cylinder having a single sheet of printing paper
wrapped around it and delivering said printing
paper after it has made n consecutive revolu-
tions.

2. A printing press according to claim 1, wherein
said platemaking unit comprises a drawing
section that writes an image on an unexposed
original plate wound onto said plate cylinder
and a plate processing section that processes
said original plate to prepare a press plate.

3. A printing press according to claim 2, wherein
said original plate is a light-sensitive material.

4. A printing press according to claim 2, wherein
said original plate is an electrophotographic
photoreceptor.

5. A printing press according to anyone of claims
2 to 4, wherein said drawing section is com-
posed of a laser exposing unit.

6. A printing press according to anyone of claims
2 1o 5, wherein said plate processing section is
composed of a wet developing unit.

7. A printing press according to anyone of claims
1 to 6, which further includes an original plate
supply mechanism within said plate cylinder,
said mechanism winding up the plate with
which a printing process has been completed
and unwinding an unexposed original plate.
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10.

11.

12,

13.

14.

15.

16.

17.

24

A printing press according to anyone of claims
1 to 7, which further includes an ink transfer
blanket cylinder between said plate cylinder
and said impression cylinder.

A printing press according to claim 8, wherein
said blanket cylinder has the same diameter as
said plate cylinder or said impression cylinder.

A printing press according to anyone of claims
1 to 9, wherein said press plate is for letter-
press, intaglio or lithography.

A printing press according to claim 10, which
uses a lithographic plate as said press plate
and which further includes a dampening water
supply assembly for supplying dampening wa-
ter to said press plate.

A printing press that comprises a single plate
cylinder that allows press plates for n colors to
be disposed cylindrically at predetermined in-
tervals, n platemaking units that are disposed
on the circumference of said plate cylinder for
individually preparing press plates for single
colors, an ink supply assembly for the n col-
ors, and an impression cylinder whose diam-
eter is one-nth of that of said plate cylinder,
said impression cylinder having a single sheet
of printing paper wrapped around it and de-
livering said printing paper after it has made n
consecutive revolutions. -

A printing press according fo claim 12, wherein
said platemaking units and said ink supply
assembly are both movable in a direction par-
allel to the central axis of said plate cylinder so
that they are alternately located in the same
position over said plate cylinder.

A printing press according fo claim 12 or 13,
wherein each of said platemaking units com-
prises a drawing section that writes an image
on an unexposed original plate wound onto
said plate cylinder and a plate processing sec-
tion that processes said original plate to pre-
pare a press plate.

A printing press according fo claim 14, wherein
said original plate is a light-sensitive material.

A printing press according fo claim 14, wherein
said original plate is an electrophotographic
photoreceptor.

A printing press according to anyone of claims
14 to 16, wherein said drawing section is com-
posed of a laser exposing unit.
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A printing press according to anyone of claims
14 to 17, wherein said plate processing section
is composed of a wet developing unit.

A printing press according to anyone of claims
12 to 18, which further includes an original
plate supply mechanism within said plate cyl-
inder, said mechanism winding up the plate
with which a printing process has been com-
pleted and unwinding an unexposed original
plate.

A printing press according to anyone of claims
12 to 19, which further includes an ink transfer
blanket cylinder between said plate cylinder
and said impression cylinder.

A printing press according fo claim 20, wherein
said blanket cylinder has the same diameter as
said plate cylinder or said impression cylinder.

A printing press according to anyone of claims
12 to 21, wherein said press plate is for letter-
press, intaglio or lithography.

A printing press according to claim 22, which
uses a lithographic plate as said press plate
and which further includes a dampening water
supply assembly for supplying dampening wa-
ter to said press plate.
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