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Description

This invention is related to a multicolor rotary
printing machine and a method of multicolor print-
ing, and in particular to a multicolor rotary printing
machine which uses a keyless ink furnishing device
for removing the excessive ink or surplus ink by
providing an ink removal device in contact with the
surface of an inking roller and to a multicolor print-
ing method which employs the keyless ink furnish-
ing.

The keyless ink furnishing device has been
used in the field of flexographic printing. It has an
ink metering roller or so-called anilox roller on the
surface of which minute carved cells of an ex-
quisite and substantially fixed shape are arranged
regularly, and ink removal member (for instance
blade) to remove excessive ink which is received in
the cells, both the ink metering roller and the blade
working together, and the ink received in the cells
are furnished to the plate during the printing opera-
tion. In recent years in the fields other than the
flexographic printing the letter-press printing and
offset printing also employ a keyless ink furnishing
device which used an anilox roller (refer to "Latest
Main Newspaper Printing Machinery 1986' pub-
lished by Japan Newspaper Association, 17 May
1986, from Page 323 left column 22 to page 325
left column 12).

The anilox roller which is used for those key-
less ink furnishing devices has its carved cells
formed by form rolling or laser beam machining.
Sometimes the surface with those cells is covered
with an adequate material as needed when used
for printing.

Further, multicolor printing which employs an
above mentioned keyless ink furnishing device can
be lately seen (refer to 'Printing Magazine, March
1988' Vol.71, No.3 published by Printing Technol-
ogy Association, 15 March 1988 and 'Printing
News No0.393" Page 3, 5 June 1988 published by
Printing News Publishing Co. 10-26-1, Tachibana-
Cho, Amagasaki City). In the multicolor printings
reported in the foregoing publications anilox rollers
which have the cells of different sizes according to
different ink are used.

In the conventional keyless ink furnishing de-
vices the device furnishes ink which has been
taken in the cells to the plate by an anilox roller
which has on its surface the above mentioned
minute cells of a small depth and adequate ink
removal member (for instance blade or roller), both
the anilox roller and minute cells working in
cooperation. In the printing operation the anilox
roller and ink removal member are constantly in
contact with each other so that wear develops
between them, and the keyless ink furnishing de-
vice can not maintain a constant quality of printing
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on the print because the volume in each cell is
reduced as the wear of the anilox roller proceeds
even if the wear is very small. When the wear
develops over a certain extent (for instance, about
10% of the initial depth of the cell which is usually
less than 30 um), a required amount of ink can not
be furnished to the surface of a plate. This means
that the anilox roller should be replaced after a
relatively short period of used, and the availability
factor of a printing machine of this type had been
low.

Furthermore, the anilox roller required com-
plicated work processes for making the cells and a
long time was taken for it, making the cost of
manufacturing anilox rollers high. With the high
frequency of anilox roller replacement the high
running cost of printing machine presented a prob-
lem.

If, in the multicolor printing method or mul-
ticolor printing machines which employ a conven-
tional anilox roller, the fluidity of ink changes ac-
cording to the color of the ink, the amount of the
individual ink furnished by an anilox roller which
has the same volume of cell for ink for different
colors may be in excess or in shortage, making it
difficult to have a balance in the colors on the print.
As a result the finish in the color is often not
beautiful. The keyless ink furnishing device used
for multicolor printing uses, therefore, an anilox
roller which has a different volume in the cell
according to a physical properties, especially fluid-
ity, of the ink used in the anilox roller. The pro-
cesses of making the cell and the control of wear
of the cell in use must be, therefore, under strict
supervision, and these conditions make the running
cost of a multicolor rotary printing machine much
higher than that of a monocolor rotary printing
machine.

FR-A 2 444 564 discloses a printing machine
comprising an inking cylinder made of foamed
plastics having foam pores. The foam pores lo-
cated at the circumference of the inking cylinder
are open fowards the outside and are able to
receive ink to be transferred to transfer rollers.

Patent Abstracts of Japan Vol. 10, no. 163 (M-
487)[2219] June 11,1986 and JP-A 61 014997 dis-
close an inking roller for offset printing, a surface
layer thereof being formed from an urethane resin
having a metal powder such as an Al-powder ad-
mixed to reduce deterioration by a solvent used.

EP-A 0 364 653 and EP-A 0 343 250 repre-
senting prior art according to Article 54(3) EPC
(EP-A 0 343 250 as far as the Contracting States
DE, FR, GB and IT are concerned) each describe
an inking roller having a core roller and a outer
layer formed on the periphery of the core roller.
Within said outer layer are embedded a number of
hollow particles which are opened at the surface of
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the outer layer by a grinding process. At least the
surface region of the outer layer may contain a
metal powder.

An object of the present invention is to provide
a plurality of inking rollers used for a multicolor
rotary printing machine which have on their outer
circumferential surfaces minute hollow bodies, the
individual rollers having a proper and different con-
stitution according to the ink furnished to the roller
in order to give a print which has a balance in the
printed colors.

This object is solved by a multicolor rotary
printing machine according to claim 1.

A preferred embodiment of the invention is
defined in claim 2.

The multicolor printing method of the present
invention is defined in claim 3.

Fig. 1 is a view of an example of an ink furnish-
ing device which can be applied to the mul-
ticolor rotary printing machine according to the
invention,

Fig. 2 is a schematic view of a satellite type
multicolor offset rotary printing machine which
employs the ink furnishing device in Fig. 1,

Fig. 3, Fig. 4, and Fig. 5 are the drawings fo
explanin the inking roller which is used in the
invention,

Fig. 6 and Fig. 8 show embodiments of the
invention in which the ink removal device in the
ink furnishing device of Fig. 1 is replaced by
another device,

Fig. 7 is a schematic view of an embodiment
which used a fountain roller also used as the
roller in the ink removal device shown in Fig. 8,
Fig. 9 and Fig. 10 are schematic views of a
multicolor offset rotary printing machine of B-B
stacking type which uses the ink furnishing de-
vice shown in Fig. 1,

Fig. 11 is a schematic view of a multicolor offset
rotary printing machine of B-B laterally arranged
type which uses the ink furnishing device shown
in Fig. 1,

Fig. 12 through Fig. 33 show various embodi-
ments of ink furnishing device which can be
used for multicolor rotary printing machine ac-
cording to the invention,

Fig. 15 is the embodiment of the invention iden-
tical to the embodiment of Fig. 1, and

Fig. 34 is a table which shows relation between
Ink film thickness (W) on paper and Richness of
color on paper.

Embodiments of the present invention for the
multicolor rotary printing machine and for the offset
rotary printing machine which is used for the meth-
od of multicolor printing of the invention will be
explained by the accompanying drawings.

In Fig. 1 a respresentative embodiment of the
present invention is shown which is the ink furnish-
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ing device 01 for an offset rotary printing machine.
The ink furnishing device 01 consists of an inking
roller 1, ink removal device 2 which is in contact
with the inking roller 1 and removes excessive ink
from the outer circumferential surface of the inking
roller 1, ink furnishing means 3 which lies upstream
of the inking roller 1 and furnishes ink to the outer
circumferential surface of the inking roller 1, and
ink form roller 4 which is situated downstream of
the inking roller 1 and the outer circumferential
surface of which rotates in contact with both the
outer circumferential surface of the inking roller 1
and the printing plate face on the plate cylinder P.

The inking roller 1 is provided with an ink
receiving layer 11 which is constituted with a plu-
rality of materials arranged on the surface of a
main body member 16 made of, for instance, a
steel stock. This ink receiving layer 11 has minute
hollow bodies 12 uniformly dispersed and mixed on
its surface and the minute hollow bodies 12 that
are dispersed and mixed on the outer circumferen-
tial surface are open. In addition to the minute
hollow bodies 12 a hard material powder 13 such
as a hard inorganic powder is almost uniformly
dispersed and mixed (see Fig. 4 and Fig. 5).

The ink receiving layer 11 is formed by an ink
receiving layer substrate 14 and uniform layer on
the substrate 14 in which the minute hollow bodies
12 are dispersed and mixed as shown in Fig. 4. Or
as shown in Fig. 5 the uniform layer consists of the
powder 13 of a hard material, minute hollow bodies
12, and ink receiving layer substrate 14.

As a material for the ink receiving layer sub-
strate 14 a flexible material such as urethane resin
is used in this embodiment. Other flexible materials
in synthetic resin, other resins or rubber can be
also used.

The minute hollow bodies 12 which are uni-
formly dispersed in the ink receiving layer sub-
strate 14 should be those which form open sec-
tions in the ink receiving layer by having part of
their shell removed. The minute hollow body 12 is
generally called a microballoon, microsphere, hol-
low balloon, syntactic foam material, and hollow
bodies of various materials are known such as
carbon balloon, glass balloon, silica balloon, sirus
balloon, phenol balloon, vinylidene chloride balloon,
alumina balloon, zirconia balloon. One or two ex-
amples will be mentioned, which include propri-
etary products such as 'Carbo Sphere' (registered)
of VERSAR Manufacturing Inc. of U.S.A., and 'Fil-
lite' (trade name) of Fillite Inc. of U.K. The former
product is a carbon balloon, its bulk density being
0.15 g/cm?® and the thickness of the body 1 - 2 um,
and there are four distributions of particle diam-
eters ranging in 50 - 150 um (average diameter of
50 um), 5 - 100 um (average diameter of 45 um),
5 - 50 um (average diameter 60 um). A minute
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hollow body the surface of which is coated with
nickel, iron, copper, gold, etc. is known, and these
coatings are effective. The last mentioned of the
proprietary products is a silica balloon, its bulk
density being 0.4 g/cm3 , and the distribution of the
particle diameters ranges in 30 - 300 um.

In the present invention minute hollow bodies
12 in which particle diameters are in the range of 5
- 300 wm are usable. It is easy to provide an inking
roller which gives different amounts of ink supply to
the plate by changing the ratio of mixture of minute
hollow bodies 12 dispersed on the ink receiving
layer 11 of the inking roller 1 or/and changing the
size of the minute hollow body 12. The inking roller
1 which is capable of changing the amount of ink
taken into the minute hollow bodies 12 dispersed
and mixed on the outer circumferential surface of
the inking roller 1 furnishes a proper amount of
each color ink in multicolor printings where the
supply of ink of different physical properties should
be balanced in quantity. In the multicolor printing it
is thereby easy to provide an ink furnishing device
which can furnish a proper amount of color ink for
each color in multicolor printing. This ink furnishing
device can be effectively applied to a multicolor
rotary printing machines of satellite type, B-B
stacking type, B-B laterally arranged type, efc.

For a hard material powder 13 the powder of a
ceramic material, metal, alloy, etc. can be used.
The size of the particle in the hard inorganic ma-
terial powder 13 should be at least 1 - 100 um in
diameter when it is used in the present invention.

Next, the method of manufacture of an inking
roller 1 will be explained below. At first, in an inking
roller 1 in Fig. 4 minute hollow bodies 12 are
uniformly dispersed on the substrate 14 of an ink
receiving layer 11. In the inking roller 1 in Fig. 5
minute hollow bodies 12 and hard material powder
13 are uniformly dispersed in the substrate 14 of
the ink receiving layer 11. This work process is
carried out by a method as mixing or mulling that
is suitable for the characteristics of the substrate
14 of the ink receiving layer 11. The substrate 14
of the ink receiving layer 11 thus obtained in which
the minute hollow bodies 12 or both the minute
hollow bodies 12 and powder of a hard material 13
are dispersed uniformly covers the surface of the
main body member 16 to form an ink receiving
layer 11. In this work process casting, wrapping,
painting, or other suitable methods are used. Next,
the ink receiving layer 11 covering the surface of
the main body member is ground at the surface of
the layer 11. The grinding is given by either a
grinding machine or the friction between the inking
roller 1 and the blade or bar after the inking roller 1
has been installed on the rotary printing machine.
Then with the grinding in the ink receiving layer on
which minute hollow bodies 12 are dispersed the
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minute hollow bodies 12 which are near the surface
of the ink receiving layer 11 have part of the shell
removed and expose the inner surface of the hol-
low body in the surface of the ink receiving layer
11 as shown in Fig. 4. Fig. 5 shows and ink
receiving layer 11 on which minute hollow bodies
12 and hard material powder 13 are dispersed and
part of the shell layer of a minute hollow body 12
located near the surface of the ink receiving layer
11 is removed and the inside of the shell exposed
and open in the surface of the ink receiving layer
and at the same time the hard material powder 13
are exposed at the surface of the ink receiving
layer 11.

An ink removal device 2 is, in Fig. 1, comprises
a blade 21 which is provided to make a contact
with the outer circumferential surface of the inking
roller 1. The ink furnishing means 3 comprises a
fountain roller 31 which is provided upstream of the
inking roller 1 and rotates with its outer circum-
ferential surface a little apart from that of the inking
roller 1 and an ink reservoir 32 which stores the ink
with part of the fountain roller 31 immersed in the
ink. And, the ink in the ink reservoir 32 receives
additional ink during printing operation to overflow
the ink in order to maintain a constant stored ink
level as shown by the arrow mark in the figure.

Fig. 6, Fig. 7, Fig. 8 and Fig. 12 through Fig.
33 show the constitution of the ink furnishing de-
vice 01 used for various embodiments of the
present invention that are related to the offset ro-
tary printing machine.

In Fig. 6, Fig. 7, and Fig. 8 ink removal devices
2 are shown which are different in form from that in
Fig. 1. This device 2 uses, in Fig. 6, a roller 22 in
place of the blade 21, which has its outer circum-
ferential surface in contact with the outer circum-
ferential surface of the inking roller 1 and is either
rotated at a speed lower than the peripheral speed
of the inking roller 1 or rotates at a speed almost
the same as the peripheral speed of the inking
roller 1 with a strengthened pressure of contact
with the inking roller 1. In Fig. 7 an embodiment of
the invention is shown in which a fountain roller 31
is also used as the roller 22 which is an ink
removal member 2 in Fig. 8. In Fig. 8 a bar is used
in place of the blade 21. This bar 23 has its one
side in contact with the outer circumferential sur-
face of the inking roller 1.

In Fig. 12 through Fig. 29 which will be ex-
plained below a blade 21 is used as an ink removal
device 2, but in place of this blade a roller 22 or
bar 23 can be used and the fountain roller 31 can
be used additionally as an ink removal member 2.

In Fig. 12 through Fig. 33 the constitution of
the embodiments of the present invention which
combines an ink furnishing means 3 to the inking
roller 1 with an ink supply route fo the inking roller
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1 or to the plate is shown. In Fig. 12 through Fig.
17 ink reservoir 32 in the shape of an ink pan or
ink fountain to maintain the height of the ink stor-
age always constant are shown. The ink reservoir
32 is required constituent of the ink furnishing
means 3. Fig. 18 through Fig.23 show ink dis-
charge bodies 33 in the shape of nozzle, for in-
stance, to discharge a specified volume of ink all
the time. The ink discharge body 33 is also a
required constituent of the ink furnishing device 3.
In Fig. 24 through Fig. 32 ink storage bodies 34
and 35 in the shape of an ink pot or ink chamber,
for instance, are provided to divide at least part of
the open section of the ink storage body by part of
the circumference of the inking roller 1 or fountain
roller 31. Those ink storage bodies 34 and 35 are
required constituents of the ink furnishing means 3.
In Fig. 24 through Fig. 29 an ink storage body 34
which opens part of the open section is used, and
in Fig. 18 through Fig. 21 an ink storage body 35
which closes the open section and at the same
time has an ink removal device 2 added to itself is
used. In Fig. 30 and Fig. 31 the ink removal device
2 which is installed with the ink storage body 35
consists of a blade 21 and in Fig. 32 and Fig. 33
the ink removal device 2 which is installed with the
ink storage body 35 consists of a bar 23.

Further, in Fig. 12, Fig. 14, Fig. 16, Fig. 18, Fig.
20, Fig. 22, Fig. 23, Fig. 24, Fig. 26, Fig. 28, Fig.
30, Fig. 32 the inking roller 1 directly furnishies ink
fo the surface of a plate. Likewise in Fig. 13, Fig.
15, Fig. 17, Fig. 19, Fig. 21, Fig. 23, Fig. 25, Fig.
27, Fig. 29, Fig. 31, and Fig. 33 an ink form roller 4
intervenes between the inking roller 1 and the
surface of a plate and the ink form roller 4 fur-
nishes ink to the surface of the plate. And in Fig.
12, Fig. 13, Fig. 18, Fig. 19, Fig. 24, Fig. 25, Fig.
30, and Fig. 31 the ink reservoir 32 or ink dis-
charge body 33 or ink storage body 34 or 35
furnishes ink directly to the outer circumferential
surface of the inking roller 1. Likewise in Fig. 14,
Fig. 5, Fig. 6, Fig. 17, Fig. 20, Fig. 21, Fig. 22, Fig.
23, Fig. 26, Fig. 27, Fig. 28, Fig. 29, Fig. 32, and
Fig. 33 the ink furnishing means 3 is provided with
a foutain roller, and the ink is furnished to the outer
circumferential surface of the inking roller 1 through
the fountain roller 31 from the ink reservoir 32, or
ink discharge body 33 or ink storage body 34 or
35. Further, in Fig. 14, Fig. 15, Fig. 20, Fig. 21, Fig.
26, Fig. 27, Fig. 32, and Fig. 33 the ink is directly
furnished to the outer circumferential surface of the
inking roller 1 from the fountain roller 31. In Fig. 16,
Fig. 17, Fig. 22, Fig. 23, Fig. 28, and Fig. 29 a
fransfer roller 36 intervenes between the fountain
roller 31 and inking roller 1, and this transfer roller
36 furnishes ink to the outer circumferential surface
of the inking roller 1. In the fountain roller 31 in the
foregoing description its outer circumferential sur-
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face can be either apart from or in contact with the
outer circumferentialsuface of the inking roller 1.
Further, in this embodiment an ink film thickness
regulating blade 37 is provided near the outer
circumferential surface of the fountain roller 31 and
this blade limits the ink film thickness on the outer
circumfrential surface of the fountain roller 31 and
the ink is furnished to the outer circumferential
surface of the inking roller 1 through the transfer
roller 36. The transfer roller 36 is, therefore, in
contact with both the circumferential surface of the
fountain roller 31 and the circumferential surface of
the inking roller 1, and the outer circumferential
surface of the inking roller 31 is not furnished
excessive ink. But on the outer circumferential sur-
face of the inking roller 1 after it has run on the
outer circumferential surface of the ink from roller
4, there is ink which was not used because it did
not contact images or lines on the plate, that is,
residual ink is left or transferred. The blade 21
which is a member of the ink removal device 2 is
provided to remove such rsesidual ink. The D in
the figures is a wetting water furnishing device, and
Fig. 12 through Fig. 33 show only a wetting form
roller to simplify the figure.

The above mentioned embodiments of the in-
vention are all applicable to the offset rotary print-
ing machine, and they can be applied to the letter-
press rotary printing machine as well.

In those embodiments an ink furnishing means
3 transfers ink to the outer circumferential surface
of the inking roller 1 by the mutual contact of the
means 3 and the roller 1.

When the ink furnishing device 3 is provided
with an ink reservoir 32, at least part of the inking
roller or a fountain roller 31 is immersed in the ink
in the ink reservoir 32. The ink which is pumped up
by the outer circumferential surface of the fountain
roller 31 is furnished from its outer circumferentail
surface directly or through the outer circumferential
surface of a transfer roller 36 to the outer circum-
ferential surface of the inking roler 1. When the ink
furnishing means 3 is provided with an ink dis-
charge body 33 the ink is discharged from the ink
discharge body 33 to the outer circumferential sur-
face of the inking roller 1. Or, the ink is discharged
toward a section close to both fountain roller 31
and inking roller 1 or the contact section of those
rollers 31 and 1. In other case the ink is discharged
toward the outer circumferential surface of the
fountain roller 31 and then the ink is furnished
directly or through the outer circumferential surface
of the fountain roller 31 or through the outer cir-
cumferential surface of a transfer roller 36 to the
outer circumferential surface of the inking roller 1.
When the ink furnishing means 3 has an open
section and is provided with an ink storage body
34 or 35 which divides at least part of the open
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section by part of the inking roller 1 or fountain
roller 31, the ink is furnished directly or from the
outer circumferential surface of the fountain roller
31 which divides the ink storage body 34 or
through the outer circumferential surface of the
transfer roller 36 to the outer circumferential sur-
face of the inking roller 1 which divides the open
section of the ink storage body 34 or 35.

Part of the ink furnished to the inking roller 1 is
taken in the hollow sections of the minute hollow
bodies 12 which are dispersed and mixed with their
hollow sections opened at the outer circumferential
surface of the inking roller 1.

Next, the ink removal device 2 which is in
contact with the outer circumferential surface of the
inking roller 1 by the rotation of the inking roller 1.
After the removal of the excessive ink the ink is
taken in the hollow sections of the minute holow
bodies 12 which play the role of an ink retaining
cell and the quantity of the ink in the hollow sec-
tions is the proper quantity for printing.

On the other hand in Fig. 16, Fig. 17, Fig. 22,
Fig. 23, Fig. 28 and Fig. 29 there is no excessive
ink on the outer circumferential surface of the in-
king roller 1 because the ink the quantity of which
is adjusted to the proper quantity required for print-
ing by the ink furnishing means 3 is furnished to
the hollow sections of the minute hollow bodies 12
on the outer circumferential surface of the inking
roller , and there is no need for the removal of the
excessive ink.

By further rotation of the inking roller 1 the ink
of a proper quantity for printing that is in the hollow
sections of the minute hollow bodies on the outer
circumferential surface of the inking roller 1 is
furnished directly from the inking roller 1 or through
the outer circumferential surface of the ink form
roller 4 to the surface of a plate.

On the outer circumferential surface of the in-
king roller 1 from which the furnishing of the ink
directly or through the outer circumferential surface
of the ink form roller 4 to the surface of a plate was
finished the ink that is left by no contact with the
images and lines on the plate, namely surplus ink
remains or has been fransferred. In Fig. 1, Fig. 6,
Fig. 7, Fig. 8, Fig. 12 through Fig. 15, Fig. 18
through Fig. 21, Fig. 24 through Fig. 27, Fig. 30
through Fig. 33 the ink is furnished to cover the
surplus ink and the surplus ink is removed by the
ink removal device 2 to provide a proper quantity
of ink on the outer circumferential surface of the
inking roller 1, but in Fig. 16, Fig. 17, Fig. 22, Fig.
23, Fig. 28, and Fig. 29 if ink is furnished on the
surplus ink, a section where excessive ink is fur-
nished develops on the outer circumferential sur-
face of the inking roller 1. Accoridingly in Fig. 16,
Fig. 17, Fig. 22, Fig. 23, Fig. 28, and Fig. 29 the
blade which is an ink removal device 2 is made to
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contact with the inking roller 1 which has finished
with furnishing ink to the face of the plate in order
to remove the surplus ink from the outer circum-
ferential surface of the inking roller 1.

With the continued rotation of the inking roller
1 the above described actions proceed continu-
ously.

On the other hand, the outer circumferential
surface of the inking roller 1 is gradually worn while
the excessive ink or surplus ink is removed by the
ink removal device 2, but in the ink receiving layer
11 provided on the surface of the inking roller 1
minute hollow bodies 12 are dispersed and mixed
in substantially uniformly, and those bodies 12 are
exposed successively at the circumferential surface
and then they open their hollow sections so that
the outer circumferential state of the inking roller 1
does not change significantly until the time just
before the ink receiving layer 11 is worn out. Ac-
cordingly a proper quantity of ink for the printing
continues to be furnished to the plate for a long
period.

Furthermore, if the inking roller 1 is used which
is constituted with the ink receiving layer 11 in
which the powder 13 of a hard material, for in-
stance, hard inorganic material is mixed, the friction
with the ink removal device 2 during the ink re-
moval action is carried by the hard inorganic pow-
der so that the wear of the outer circumferential
surface of the inking roller 1 is suppressed. Fur-
ther, even in this case the state of the outer cir-
cumferential surface of the inking roller 1 does not
make a significant change until just before the ink
receiving layer 11 is worn out. Acccordingly it is
possible to continue to furnish a proper quantity of
ink for a long period.

The ink furnishing device 01 which was ex-
plained in the foregoing description is used for the
multicolor rotary printing machine and multicolor
printing method. A schematic view of a satellite
type multicolor offset rotary printing machine which
employs an ink furnishing device shown in Fig. 1 is
seen in Fig. 2. The schematic view of a B-B
stacking type multicolor offset rotary printing ma-
chine which employs the ink furnishing device of
Fig. 1 is shown in Fig. 9 and Fig. 10. Further, the
schematic view of a multicolor offset rotary printing
machine of B-B laterally arranged type which em-
ploys the ink furnishing device of Fig. 1 is shown in
Fig. 11.

The ink furnishing device 01 which is provided
with an inking roller 1 which has on its surface the
ink receiving layer 11 on which minute hollow bod-
ies 12 with a suitable size or/and mixing ratio
suitable for at least fluidity in the physical prop-
erties of the ink are dispersed and mixed in and
the hollow sections of minute hollow bodies 12
opened on the outer circumferential surface is suc-
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cessively used to carry out multicolor printing. Not
all the ink furnishing devices should be of the same
form. For instance, the constitution of the ink fur-
nishing means can be changed by the color of ink
or by the position of installation on the rotary
printing machine.

The ratio of mixing or/and size of the minute
hollow bodies 12 used on the inking roller 1 is
usually changed with a consideration given to the
fluidity of ink and the relation between the ink film
thickness and reflective color richness (hereinafter
called color richness by film thickness). Only the
size of the minute hollow body 12 or only the ratio
of mixing of the minute hollow body 12 or both the
size and ratio of mixing of the minute hollow bodies
can be changed. In most cases the fluidity and
color richness by film thickness of ink are different
by ink. With the ink of a low fluidity with difficulty in
flowing as far as fluidity is concerned, the ratio of
mixing of minute hollow bodies 12 has to be in-
creased or/and the size of the minute hollow body
12 has to be made larger. As far as the color
richness by film thickness is concerned, balanced
color richness by film thickness on the palte is
required if ink in a number of color is used simulta-
neously. For this balance it is necessary to change
the film thickness, that is to change the quantity of
furnished ink by changing the ratio of mixing or/and
the size of the minute hollow bodies 12.

In the printing which is carried out by the
keyless furnishing ink using cells or minute hollow
bodies (both cells and minute hollow bodies are
represented by one phrase 'minute cells, efc.'), a
certain quantity of ink corresponding to the fotal
volume of many minute cells, etc. is furnished all
the time to the surface of a plate for its printing. A
certain required quantity of ink has to be, therefore,
received regularly in the minute cells, efc. all the
time. If the surfaces of minute cells, etc. have
substantially a constant wetting (if the material
which constitutes the minute cells, efc. is almost
fixed and the states of the surfaces of the minute
cells, etc. are substantially the same, the wetting is
considered to be constant.), the easiness of the
flow of ink into the small cell is related to the
fluidity of the ink. The fluidity of ink is, however,
different with the ink according to the measurement
by the applicant of the invention which shows that
the fluidity (glass plate, 10 minutes, temperature
25°C, flow extension mm) of yellow was 194, that
of magenta 256, that of cyanide 246, and that of
black 29s.

It is, therefore, necessary to make the volume
of a small cell large for ink for low fluidity in order
to furnish a certain quantity of ink for each ink
when the volume of the cell is to be related to the
fluidity of the ink.
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On the other hand the printing which is made
with the keyless ink furnishing which uses minute
cells, efc. requires a certain quantity of ink on the
plate, and the richness of color by film thickness
for each ink in the print is defferent according to
the measurement by the applicant of the invention
as shown in Fig. 34. If a number of inks of different
colors are used for printing, the print should have a
balance in the richnesses of color by film thickness
for the colors on the print, and in order to achieve
the balance, the thickness of film should be dif-
ferent by the ink, that is, the quantity of furnished
ink should be varied. This means that the volumes
of minute cells, etc. should be different.

The ink for printing is a mixture of a pigment
and liquid. For the ink of almost the same color the
fluidity and richness of color by film thickness
change independently by the difference in the pig-
ment or liquid or/and the difference in the ratios of
their mixing. It is, therefore, necessary to select an
inking roller to be used for each ink.

It goes without saying that the fluidity and
richness of color by film thickness of each ink are
mutually independent factors in changing the cell
volume, and the cell volume should be finally de-
termined by considering both factors.

According to the present invention as de-
scribed above, a multicolor rotary printing machine
which is capable of furnishing a proper quantity of
ink according to its physical property and method
of multicolor printing which is used in the multicolor
printing machine of the invention can be provided.
And, the ink furnishing device used in multicolor
rotary printing machines of present invention can
be effectively used for multicolor rotary printing
machines of satellite type, B-B stacking type, B-B
laterally arranged type or other types.

In the keyless ink furnishing device used in the
embodiments of the present invention, if the inking
roller with which an ink removal member is in
contact and to which the ink removal member
works wears, the outer circumferential surface of
the inking roller develops no significant change and
the inking roller can be used for a long term,
making the frequency of replacing the inking roller
small and raising the efficiency of the printing work.
Furthermore, when the powder of a hard material is
dispersed and mixed in the ink receiving layer, the
powder which is exposed on the surface of the
receiving layer carries the load from a doctor blade
so that the wear in the ink receiving layer is sup-
pressed to give a longer life of the inking roller.

By the way since the inking roller is less ex-
pensive than the anilox roller which is convention-
ally used and the frequency of replacing the inking
roller is less, the running cost of multicolor rotary
printing machines according to the present inven-
tion is much reduced.
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Claims

1.

A multicolor rotary printing machine provided
with a plurality of ink furnishing devices (01)
for a set of inks having different fluidities, each
ink furnishing device (01) comprising an inking
roller (1) provided on its surface with an ink
receiving layer (11) which contains minute hol-
low bodies (12) having a shell and a hollow
interior, said shells having open sections which
are positioned on the outer circumferential sur-
face of said inking roller (1), wherein the mix-
ing ratio of said hollow bodies (12), i.e. the
number of hollow bodies (12) dispersed in the
ink receiving layer (11) of the inking roller (1) is
increased with a low fluidity ink used in the
respective furnishing device or the size of said
minute hollow body (12) is made larger with a
low fluidity ink used in the respective furnish-
ing device.

A multicolor rotary printing machine according
to claim 1, wherein said ink receiving layer (11)
also contains a powder (13) of a hard material.

A method for multicolor printing employing a
multicolor rotary printing machine according to
claim 1 or 2.

Patentanspriiche

1.

Vielfarbrotationsdruckmaschine, versehen mit
einer Vielzahl von Farbzufuhreinrichtungen (01)
flir einen Satz Farben mit unterschiedlichem
FlieBverm&gen, wobei jede Farbzufuhreinrich-
tung (01) eine Farbwalze (1) beinhaltet, welche
an ihrer Oberfliche mit einer farbaufnehmen-
den Schicht (11) versehen ist, welche kleine
Hohlk&rper (12) beinhaltet, welche eine Hiille
und einen hohen Innenraum besitzen, wobei
diese Hillen offene Abschnitte haben, welche
an der duBeren Manteloberfliche der Farbwal-
ze (1) angeordnet sind, wobei das Mischungs-
verhiltnis der Hohlk&rper (12), d.h. die Anzahl
der Hohlk&rper (12), die in der farbaufnehmen-
den Schicht (11) der Farbwalze (1) vertsilt
sind, bei einer Farbe mit geringem FlieBvermo-
gen erh&ht ist, welche in der Farbzufuhrein-
richtung verwendet wird, oder die GroBe der
kleinen Hohlk&rper (12) gréBer gemacht ist bei
einer Farbe mit niedrigem FlieBverm&gen, wel-
che in der jeweiligen Farbzufuhreinrichtung
verwendet wird.

Vielfarbrotationsdruckmaschine nach Anspruch
1, wobei die farbaufnenmende Schicht (11)
ebenfalls ein Pulver (13) aus hartem Material
enthilt.

(&)
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3. Verfahren zum Vielfarbdrucken, welches eine

Vielfarbrotationsdruckmaschine nach Anspruch
1 oder 2 verwendet.

Revendications

Presse polychrome pourvue d'une pluralité de
dispositifs d'alimentation en encre (01) pour un
ensemble d'encres ayant des fluidités différen-
tes, chaque dispositif d'alimentation en encre
(01) comprenant un rouleau encreur (1) pourvu
A sa surface d'une couche réceptrice d'encre
(11) qui contient de minuscules corps creux
(12) comprenant une paroi et un intérieur
creux, lesdites parois ayant des sections ou-
vertes qui sont disposées sur la surface péri-
phérique externe dudit rouleau encreur (1),
dans laquelle le taux de mélange desdits corps
creux (12), c'est-a-dire le nombre de corps
creux (12) dispersés dans la couche réceptrice
d'encre (11) du rouleau encreur (1) est aug-
menté dans le cas ol le dispositif d'alimenta-
tion respectif utilise une encre de faible fluidiié
ou la dimension dudit petit corps creux (12) est
augmentée dans le cas ol le dispositif d'ali-
mentation respectif utilise une encre de faible
fluidité.

Presse polychrome selon la revendication 1,
dans laquelle ladite couche réceptrice d'encre
(11) contient aussi une poudre (13) d'un maié-
riau dur.

Procédé d'impression polychrome utilisant une
presse polychrome selon la revendication 1 ou
2.
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