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(57) A method of preventing an ink from increasing
in viscosity is practiced by repeatedly performing the
steps of supplying an ink from an ink supply-aspiration
nozzle 4 to an ink reservoir 11 provided between an ink-
ing roll 1 and a squeeze roll 2 pressed into contact with
the inking roll 1, moving the nozzle 4 toward one end of
the reservoir 11 and causing the nozzle 4 to aspirate a
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Printing method and printing press for use in practicing the method

predetermined amount of ink to produce a flow of ink in
the reservoir 11 toward the end thereof, and moving the
nozzle 4 toward the other end of the reservoir 11 and
similarly causing the nozzle 4 to aspirate a predeter-
mined amount of ink to thereby produce a flow of ink
toward the other end. A diluting liquid is supplied to the
reservoir 11 while performing these steps.

Printed by Jouve, 75001 PARIS (FR)



1 EP 1 362 701 A1 2

Description
FIELD OF THE INVENTION

[0001] The present invention relates to a method of
printing corrugated board sheets, and more particularly
to a method of preventing ink for printing presses from
increasing in viscosity and a printing press for use in
practicing the method.

BACKGROUND OF THE INVENTION

[0002] The flexographic printing method wherein an
aqueous ink is used for printing corrugated board sheets
has the advantage that the ink dries rapidly, permitting
the sheet to be fed directly to the subsequent step such
as stamping immediately after printing.

[0003] FIG.9is aside elevation of a conventional flex-
ographic printing press, and FIG. 10 is a fragmentary
perspective view of the same (see the specification of
JP-A No. 5-200986/1993). An inking roll 1 and a
squeeze roll 2 are in contact with each other, and an ink
reservoir 11 in the form of a groove is formed between
the two rolls 1, 2. Disposed under the inking roll 1 in
contact therewith is a plate cylinder 9 provided with a
printing plate 90. A support roll 91 is disposed under the
plate cylinder 9. The inking roll 1 is movable toward or
away from the plate cylinder 9. When the two rolls 1, 2
are rotated in ink squeezing directions (inward direc-
tions), the ink on the surface of the inking roll 1 is trans-
ferred to the printing plate (not shown) attached to the
plate cylinder 9, printing a corrugated board sheet S fed
to the nip between the plate cylinder 9 and the support
roll 91.

[0004] With reference to FIG. 10, the ink is supplied
from a container 96 placed on the floor to the ink reser-
voir 11 via a pump 97, supply pipe 94 and supply nozzle
4. The ink for use in flexographic printing presses readily
dries and therefore becomes solidified due to a rise in
viscosity unless incessantly held in circulation. Accord-
ingly, the ink flowing out from the ends of the two rolls
1, 2 is received by ink pans 98, 98 and collected in the
container 96 through a return pipe 95 for continuously
circulating the ink during printing. The return pipe 95 and
the supply pipe 94 are over 8 m in length.

[0005] The ink invariably partly remains in the return
pipe 95 and the supply pipe 94 without being fully col-
lected in the event of a change of ink, for example, for
a color change. The remaining portion of ink is washed
away and discarded during cleaning. Further because
the path of circulation of the ink is long, a large amount
of liquid waste is produced by cleaning the path, conse-
quently necessitating great equipment for treating the
liquid waste. This entails the problem that the liquid
waste treatment requires great initial cost and running
cost.

[0006] FIG. 8 shows a printing press comprising a
closed box 3 which is slidable along an ink reservoir 11
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and which has incorporated therein a removable ink
tank 31 and is provided with an ink supply nozzle 4 (see
U.S. Patent No. 5,697,299).

[0007] An object of the present invention is to provide
a printing method wherein a flexographic ink is used and
yet which does not require a long circulation path, pre-
vents the ink from increasing in viscosity, diminishes the
waste of ink in the event of a change of ink and does not
necessitate any great equipment for the treatment of
cleaning liquid waste, and more particularly to provide
a method of preventing ink from increasing in viscosity
and a printing press for use in practicing the method.

SUMMARY OF THE INVENTION

[0008] The present invention provides a method of
printing by a printing press wherein an ink is supplied
from an ink supply-aspiration nozzle 4 to an ink reservoir
11 provided between an inking roll 1 and a squeeze roll
2 pressed into contact with the inking roll 1, and the ink
is transferred from the inking roll 1 to a printing plate
attached to a plate cylinder 9 by the rotation of the inking
roll 1, the ink supply-aspiration nozzle 4 being connect-
ed to a closed box 3 housing an ink tank 31 therein, the
closed box 3 and the ink supply-aspiration nozzle 4 be-
ing movable along the ink reservoir 11. The printing
method is practiced by repeatedly performing the steps
of:

supplying the ink from the supply-aspiration nozzle
4 to the ink reservoir 11 at a location above the ink
reservoir 11, i.e., at a midportion thereof,

moving the supply-aspiration nozzle 4 from the lo-
cation along the ink reservoir 11, thereafter halting
the nozzle 4 and causing the nozzle 4 to aspirate a
predetermined amount of ink from the ink reservoir
11 to place the aspirated ink into the ink tank 31
within the closed box 3 and produce a flow of ink in
the ink reservoir 11,

further moving the supply-aspiration nozzle 4 from
the halted location along the ink reservoir 11 and
causing the nozzle 4 to aspirate a predetermined
amount of ink from the reservoir 11 to place the as-
pirated ink into the ink tank in the closed box 3 and
produce a flow of ink in the ink reservoir 11.

[0009] A diluting liquid is supplied to the ink reservoir
11 while performing the above steps.

[0010] After supplying the ink, the supply-aspiration
nozzle 4 is moved first toward one end of the ink reser-
voir 11, and subsequently toward the other end of the
reservoir 11.

[0011] When the nozzle 4 aspirates the ink from one
end portion of the ink reservoir 11 and places the ink into
the ink tank 31 within the closed box 3, the liquid level
of the ink lowers at the end portion, permitting the ink to
flow toward the end portion. Since like step is also per-
formed at the other end portion of the reservoir 11, the
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ink similarly moves along the reservoir 11 toward the
other end portion. Ink is then supplied to the reservoir
at a location away from the two end portions. A flow of
ink also occurs at this time.

[0012] Since the above cycle is repeated during the
printing operation, the ink incessantly flows in the ink
reservoir 11, which is continuously stirred, whereby the
ink is prevented from increasing in viscosity. Especially
because the ink flows between the opposite end por-
tions of the ink reservoir 11, the ink moves over an in-
creased distance and is stirred effectively. The diluting
liquid supplied for replenishment is thoroughly mixed
with the ink owing to the stirring effect produced by the
flow of ink.

[0013] The ink supply-aspiration nozzle 4 is slidable
with the closed box 3 removably housing the ink tank 31
therein, so that the pipe channel between the nozzle 4
and the closed box 3 can be shortened. This prevents
the ink from increasing in viscosity without necessitating
a long circulation path conventionally required, conse-
quently greatly diminishing the waste of ink to be in-
volved in changing the ink and permitting liquid waste
treatment at a much lower cost than conventionally.

BRIEF DESCRIPTION OF THE DRAWINGS
[0014]

FIG. 1 is a perspective view showing an inking roll,
a squeeze roll and ink supply-aspiration nozzles of
a corrugated board printing press;

FIG. 2 is a right side elevation of FIG. 1;

FIG. 3A to FIG. 3D are diagrams for illustrating the
movement of the ink supply-aspiration nozzles for
supplying ink and in an ink circulation mode;

FIG. 4A to FIG. 4C are diagrams for illustrating the
movement of liquid waste collecting nozzles for col-
lecting a cleaning liquid waste;

FIG.5A and FIG. 5B are views showing a weir mem-
ber in section along a vertical plane containing the
line D-D in FIG. 1;

FIG. 6 is a view in section showing another embod-
iment of squeeze member for the inking roll;

FIGS. 7A, 7B and 7C are side elevations showing
araised position of the ink supply-aspiration nozzle,
an intermediate position thereof and a lowered po-
sition thereof, respectively;

FIG. 8 is a perspective view of a conventional print-
ing press wherein flexographic ink is not used;
FIG. 9 is a side elevation of a conventional flexo-
graphic printing press; and

FIG. 10 is a fragmentary perspective view of the
flexographic printing press of FIG. 9.
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DESCRIPTION OF THE PREFERRED
EMBODIMENTS

(Overall Construction)

[0015] FIG. 1is a perspective view showing an inking
roll 1 and a squeeze roll 2 of a corrugated board printing
press. The present embodiment is characterized by pre-
vention of an increase in the viscosity of ink in an ink
reservoir 11.

[0016] As in the prior art, the inking roll 1 and the
squeeze roll 2 are arranged so as to be movable toward
or away from each other, and the ink reservoir 11 in the
form of a groove is provided between the two rolls 1, 2.
[0017] Ink is supplied to the ink reservoir 11 from ink
supply-aspiration nozzles 4 to be described later, and
the surface of the liquid is maintained at a predeter-
mined level by a liquid level sensor (not shown).
[0018] Thetworolls 1,2 are rotatable in directions (in-
ward directions) to squeeze the ink of the reservoir 11,
and the ink on the surface of the inking roll 1 is trans-
ferred to a printing plate on a plate cylinder 9 to print a
corrugated board sheet.

[0019] The inking roll 1 is a ceramic roll, plated roll or
like hard roll provided with fine indentations or projec-
tions over the surface thereof, while the squeeze roll 2
has a surface provided by rubber. The rolls 1 and 2 are
1.5 to 4.7 m in axial length although the length differs
with the type of printing press. The rolls 1, 2 are provided
at opposite ends thereof with weir members 8, 8 for clos-
ing the respective ends of the ink reservoir 11. As will
be described later, the ink is collected also through the
weir members 8, 8. A cover 6 is provided around the
rolls 1, 2 and the weir members 8, 8.

Cover

[0020] FIG. 2 is a right side elevation of FIG. 1 and
shows the cover 6 as partly broken away. As shown in
FIGS. 1 and 2, the cover 6 is in the form of a case hous-
ing the two rolls 1, 2 therein. The cover 6 includes a top
plate 65 which has an opening 61 for fitting therein the
nozzles 4, 5, 34, 70 to be described below and movable
along the ink reservoir 11, the opening 61 being formed
at a position above and opposed to the ink reservoir 11.
The cover 6 has a lower side provided with an opening
62 for permitting the printing plate (not shown) on the
plate cylinder 9 to come into contact with the inking roller
1.

[0021] The cover 6 has a bottom plate 63 opposed to
the squeeze roll 2 and bent obliquely upward toward the
inking roll 1. The upper edge of the bent portion serves
as a closing plate 63a positioned in proximity to the ink-
ing roll 1 with a clearance 67 formed therebetween.
[0022] The upper opening 61 of the cover 6 has an
opening edge 61a positioned above and close to the
squeeze roll 2 with a clearance 66 formed therebe-
tween.
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[0023] Accordingly, the interior of the cover 6 provides
a mist chamber 60 around the squeeze roll 2, with the
small clearances 66 and 67 formed between the cover
and the respective rolls 2, 1.

[0024] The mistchamber60 is internally provided with
one or a plurality of fine spray nozzles 21. The fine spray
nozzles 21 force out a diluting liquid in the form of a fine
mist to maintain the mist chamber 60 at a high humidity
close to a saturated state to positively wet the surface
of the squeeze roll 2 by depositing thereon fine particles
of diluting liquid in the form of a thin film. The fine mist
is up to 50 um in particle size, preferably up to 30 um in
particle size to ensure ease of application.

[0025] With the illustrated embodiment, a pair of fine
spray nozzles 21, 21 are arranged below the central por-
tion of the squeeze roll 2, as spaced apart by a small
distance along the length of the roll and directed oblique-
ly upward. The nozzles are arranged with their forward
ends oriented toward each other (see FIG. 3A).

[0026] The mistchamber 60 is internally provided with
a humidity sensor 68 for controlling the spraying and
cessation of spraying. The mist chamber 60 is main-
tained at a high humidity close to a saturated state.

Closed Box and Ink Supply-Aspiration Nozzles

[0027] A closed box 3 is disposed above the squeeze
roll 2 with the cover top plate 65 positioned therebe-
tween. The closed box 3 is slidable in parallel to the
squeeze roll 2.

[0028] As will be described below, the closed box 3 is
a component which is important for supplying and col-
lecting the ink, and also serves to support the ink supply-
aspiration nozzles 4 and cleaning liquid waste collecting
nozzles 5. The box 3 is coupled to a slide drive device
25 and slidable along the ink reservoir 11.

[0029] With reference to FIG. 1, the closed box 3 re-
movably houses therein an ink tank 31 and is externally
provided with a nozzle mount plate 33 coupled to a lift
drive unit 32 such as a cylinder device and movable up-
ward and downward.

[0030] The nozzle mount plate 33 is positioned hori-
zontally above the ink reservoir 11 and has two ink sup-
ply-aspiration nozzles 4, 4 respectively at opposite ends
thereof and two cleaning liquid waste collecting nozzles
5, 5 positioned inwardly of the respective nozzles 4, 4.
The nozzles 4, 5 are directed downward.

[0031] To be suitable, the distance between the two
ink supply-aspiration nozzles 4, 4 is 20 to 60 cm, for ex-
ample, in accordance with the size of the printing press
and the size of the closed box 3.

[0032] The nozzles 4, 5 have sharp lower ends cut
obliquely in conformity with the bottom shape of the ink
reservoir 11. The nozzles 4, 5 have their lower ends po-
sitioned at the same level.

[0033] The nozzle mount plate 33 is movable upward
and downward between a raised position and a lowered
position by the lift drive unit 32. When in the raised po-
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sition, the nozzles 4, 5 have their lower ends positioned
at a level slightly higher than a predetermined ink level
of the ink reservoir 11 (see FIG. 7A). When the nozzles
4,5 are at an intermediate position, the lower ends are
immersed in the ink reservoir 11 (see FIG. 7B). When in
the lowered position, the nozzles 4, 5 have their lower
ends positioned at the deepest portion of the ink reser-
voir 11, such that the nozzle ends are barely held out of
wedging contact with the rolls 1, 2 (see FIG. 7C). Stated
more specifically, the distance between the point of con-
tact, G, between the two rolls and the lower ends of the
nozzles 4, 5 in the lowered position is several millime-
ters.

[0034] Each ofthe ink supply-aspiration nozzles 4 has
connected thereto one end of a flexible pipe 4a remov-
ably and hermetically extending into the closed box 3
and having the other end immersed in the ink tank 31.
The length from the forward end of the nozzle 4 to the
immersed end of the pipe 4a in the ink tank 31 can be
as short as about 1.2 m.

[0035] Connected to the closed box 3 are a vacuum
suction pipe 35 and a pressurized air supply pipe 36. By
sending pressurized air into the closed box 3 from the
supply pipe 36, ink can be forced out from the ink tank
31 and supplied from the ink supply-aspiration nozzles
4 to the ink reservoir 11.

[0036] By aspirating air from the closed box 3 through
the vacuum suction pipe 35 and reducing the internal
pressure of the closed box 3, suction is caused to act
on the nozzles 4 to aspirate ink from the ink reservoir 11
and place the ink into the ink tank 31.

[0037] Although the vacuum suction pipe 35 and the
pressurized air supply pipe 36 are individually connect-
ed to the closed box 3 as seenin FIG. 1, a common pipe
is alternatively usable for aspiration and pressure appli-
cation.

[0038] Each of the liquid waste collecting nozzles 5 is
connected to a suction pipe 51, which is a flexible pipe,
and then to a collecting can 50. Connected to the can
50 is a vacuum suction pipe 53, through which air is as-
pirated from the can 50 to reduce the internal pressure
of the can 50. Also connected to the collecting can 50
are suction pipes 52 which are connected to the respec-
tive weir members 8.

[0039] FIGS. 5A and 5B are views showing the weir
member 8 in section along a vertical plane containing
the line D-D in FIG. 1. The weir member 8 has a dis-
charge channel 81 extending from a side wall thereof
damming the ink reservoir 11 to the upper face thereof
and communicating with the collecting can 50 through
the suction pipe 52. When the can 50 is reduced in in-
ternal pressure, a liquid waste produced by cleaning the
reservoir 11 can be aspirated via the suction pipes 51
and the liquid waste collecting nozzles 5. The liquid
waste can be aspirated also through the discharge
channels 81 of the weir members 8 and via the suction
pipes 52.

[0040] The closed box 3 is provided with two cleaning
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liquid supply nozzles 34, 34 and a diluting liquid supply
nozzle 70, in addition to the nozzles 4, 5 described.
[0041] The cleaning liquid supply nozzles 34, 34 are
positioned above the inking roll 1 and connected to a
cleaning liquid supply device (not shown) for applying
dropwise or by spraying a specified amount of cleaning
liquid to the rolls 1, 2 for cleaning.

[0042] Arranged at opposite ends of the ink reservoir
11 are diluting liquid supply nozzles 7, 7 which are so
positioned as to avoid collision with the closed box 3.
[0043] The diluting liquid supply nozzles 7, 7, 70 are
connected to a diluting liquid supply device (not shown),
which applies a diluting liquid dropwise to the ink reser-
voir 11 in accordance with the rate at which the ink is
used and with the rate of supply of the ink so as not to
dilute the ink in the reservoir 11 to excess.

[0044] The cleaning liquid, the diluting liquid, and the
diluting liquid to be sprayed from the fine spray nozzles
21, 21 are tap water according to the present embodi-
ment. Additives may be added to the water, or a liquid
suitable for the characteristics of the ink may be used.
[0045] The slide drive device 25 slidingly moves the
closed box 3 along the ink reservoir 11. FIG. 8 shows
an example of such device which appears useful. The
illustrated device comprises a rail 26 extending along
the ink reservoir 11 and positioned above the rolls 1, 2,
and rollers 27, 27, 27, 27 connected to the closed box
3 and fitted in the rail 26. The closed box 3 runs along
the rail 26. As previously stated, the lift drive unit 32 at-
tached to the closed box 3 moves the nozzle mount plate
33 upward and downward (see FIG. 1).

[0046] The slide drive device 25 can be selectively set
in one of at least two modes, i.e., an ink collection-clean-
ing liquid collection mode and an ink circulation mode,
as will be described below. The ink collection-cleaning
liquid collection mode for a color change is such that the
closed box 3 is reciprocatingly traveled over the entire
length of the ink reservoir 11 once or a plurality of times
to collect the ink and cleaning liquid. This operation is
shown in FIG. 4A to FIG. 4C. The ink circulation mode
is involved in the printing operation, and the operation
in this mode is shown in FIG. 3A to FIG. 3D.

[0047] The operations of the printing press in the ink
circulation mode and in the ink collection-cleaning liquid
collection mode will be described below.

(Supply of Ink in Ink Circulation Mode)

[0048] FIG. 3Ato FIG. 3D are diagrams for illustrating
the movement of the ink supply-aspiration nozzles 4 in
the ink circulation mode. The nozzles 4 are shown as
seen from the upstream side of the printing machine of
FIG. 1 with respect to the direction of supply of paper, i.
e., from the direction of arrow F. For the sake of conven-
ience of illustration, the cover 6 and the liquid waste col-
lecting nozzles 5 are not shown.

[0049] Inkis suppliedtotheinkreservoir11inanemp-
ty state from the ink supply-aspiration nozzles 4 provid-
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ed on the closed box 3 while slidinglymoving the closed
box 3 along the ink reservoir 11. At this time, the inking
roll 1 and the squeeze roll 2 are held in rotation to pre-
vent a boundary line of ink level from adhering to the
rolls 1, 2 and to stir the ink.

[0050] When the ink is supplied to a predetermined
ink level, the liquid level sensor functions to discontinue
the supply of ink, and the closed box 3 is once returned
to the midportion of the ink reservoir 11 (FIG. 3A). At this
time, the nozzles 4 are held immersed in the ink reser-
voir 11, with about 2 liters of ink supplied thereto. The
two rolls 1, 2 are thereafter held in rotation to start a
printing operation.

[0051] During the supply of ink and printing operation,
the squeezeroll 2 is covered with fine particles of diluting
liquid over the surface thereof and positively wetted and
the mist chamber 60 is filled with a fine mist, by applying
the diluting liquid to the roll from the fine spray nozzles
21, 21.

[0052] The mist chamber 60 is held at a high humidity
as nearly saturated with the fine mist. Accordingly, fine
particles of diluting liquid for covering the surface of the
squeeze roll 2 are continuously carried to the ink reser-
voir 11 by the rotation of the roll.

[0053] Ifwater orlike ink diluting liquid is applied drop-
wise to the ink reservoir 11 directly, the diluting liquid will
not become compatible and miscible with the ink imme-
diately due to differences between the diluting liquid and
the ink in characteristics (specific gravity, viscosity, etc.).
According to the present embodiment, however, the pe-
ripheral surface of the squeeze roll 2 is wetted with fine
particles of diluting liquid, and the wetting particles are
brought into the ink reservoir 11 by the rotation of the
roll 2. Consequently, the liquid over the surface of the
roll 2 becomes immediately compatible with the ink in
the reservoir 11 to mix therewith smoothly, producing no
irregularities in the viscosity of the ink.

[0054] The squeeze roll 2 can be effectively wetted
over the surface by arranging the fine spray nozzles 21,
21 below the roll 2, each as directed toward the remote
roll end according to the present embodiment. Thus, the
squeeze roll 2 can be wetted over a wide range with a
fine mist since the fine spray nozzles 21, 21 are adapted
to apply the fine mist over an increased distance.
[0055] Furthermore, the fine mistleaking from the nar-
row outlet 66 of the mist chamber 60 above the squeeze
roll 2 produces a highly humid atmosphere around the
ink reservoir 11, so that the evaporation of water from
the ink reservoir 11 is suppressed to prevent the ink from
increasing in viscosity.

[0056] Incidentally, JP-A No. 6-947/1994 discloses a
fine mist filling up the interior of the cover 6 enclosing
the squeeze roll 2 therein. According to the present em-
bodiment, however, the fine spray nozzles 21, 21 are
arranged below the squeeze roll 2, permitting fine par-
ticles of diluting liquid for covering the roll surface to be
carried to the ink reservoir 11 by the rotation of the
squeeze roll 2. This makes it possible to effectively dilute
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the ink even if the squeeze roll 2 is positioned close to
the top plate 65 of the cover 6.

(Circulation of the Ink)

[0057] When the ink circulation program is set by the
user manipulating the control panel (not shown) of the
printing press, the ink supply-aspiration nozzles 4 as
brought to the raised position at the location shown in
FIG. 3A by the lift drive unit 32 supply the ink for about
6 seconds from the ink tank 31 in the closed box 3. Dur-
ing the printing operation, the ink circulation program
may be set at all times.

[0058] The closed box 3 thereafter moves to one end
of the ink reservoir 11 as seen in FIG. 3B. The nozzles
4 as brought to this location are lowered to the interme-
diate position and immersed into the ink in the reservoir
11 (as indicated in solid lines in FIG. 3B). After collecting
the ink into the closed box 3 for about 2 seconds, the
nozzles 4 aspirate the ink from the reservoir 11 while
moving from this location toward the midportion of the
reservoir 11 over a predetermined section, i.e. about 50
cm according to the embodiment (the position indicated
in chain lines in FIG. 3B). This section will be termed a
first collecting section.

[0059] When the nozzles 4 aspirate the ink in the first
collecting section of the ink reservoir 11, the liquid level
in this section lowers, producing a flow of ink from the
midportion of the reservoir 11 to the first collecting sec-
tion.

[0060] Moving the nozzles 4 in the first collecting sec-
tion produces an effect to stir the ink.

[0061] Next, the lower ends of the nozzles 4 are with-
drawn from the ink with the aspiration of ink discontin-
ued, and the closed box 3 is moved toward the opposite
end of the ink reservoir 11, where the nozzles 4 are low-
ered into the ink (the position indicated in solid lines in
FIG. 3C). As performed in the first collecting section, the
ink is collected into the closed box 3 for about 2 seconds,
and the ink is thereafter aspirated while moving the
closed box 3 and the nozzles 4 toward the midportion
of the reservoir 11 over like section (the position indicat-
ed in chain lines in FIG. 3C). As in the foregoing case,
the liquid level of the collecting section (termed a second
collecting section) lowers, producing a flow of ink in the
reservoir 11, i.e., from the midportion of the reservoir 11
toward the second collecting section.

[0062] Subsequently, the lower ends of the nozzles 4
are withdrawn from the ink with the aspiration of ink dis-
continued, and the closed box 3 is moved to a position
away from the position of aspiration, that is, returned to
the midportion of the reservoir 11 according to the em-
bodiment. At this position, ink is supplied to the reservoir
11 from the nozzles 4 as held in the raised position. The
liquid level sensor functions to control the liquid level as
predetermined.

[0063] The cycle described above is repeated during
the printing operation for the circulation of ink between
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the ink reservoir 11 and the ink tank 31.

[0064] On completion of the ink circulation mode, the
closed box 3 remains at the midportion of the ink reser-
voir 11 for waiting.

[0065] During the printing operation, suitable
amounts of diluting liquid are supplied from the supply
nozzles 7, 7 at opposite ends of the reservoir 11 and the
supply nozzle 70 on the closed box 3.

[0066] Thus during the printing operation, the nozzles
4 repeatedly aspirate the ink toward the opposite ends
of the reservoir 11 and supply the ink at the midportion
of the reservoir 11, whereby flows of ink are incessantly
produced in the ink reservoir 11 to stir the ink. Especially
because the ink flows between opposite ends of the res-
ervoir 11, the distance of movement of the ink is great
to effectively stir the ink.

[0067] The ink supply-aspiration nozzles 4 move with
the closed box 3 for containing the ink. This shortens
the paths of flow of the ink, obviating the need for a long
circulation path conventionally required and preventing
the ink from increasing in viscosity.

[0068] If the lower ends of the nozzles 4 are posi-
tioned adequately away from the bottom end of the ink
reservoir 11, the nozzles 4 may be moved as immersed
in the reservoir 11.

[0069] The ink has a lower viscosity at the locations
where the diluting liquid is supplied by the nozzles 7, 7,
70. However, the ink can be prevented from increasing
in viscosity and from producing irregularities in viscosity
by the flows of ink produced by the aspiration of ink by
the nozzles 4 in the two collecting sections and by the
flows of ink produced by replenishing the ink to compen-
sate for the consumption by printing.

[0070] Especially according to the embodiment, the
ink is collected into the ink tank 31 by the nozzles 4 at
the locations where the ink is temporarily reduced in vis-
cosity owing to the supply of diluting liquid from the noz-
zles 7, 7. This produces an effect to adjust the viscosity
of ink within the ink tank 31.

(Ink Collection-Cleaning Liquid Waste Collection Mode)

[0071] After a predetermined quantity of prints have
been produced, there arises a need to change the ink
for a color change in preparation for the subsequent
printing operation. At this time, the ink adhering to the
rolls 1, 2 are cleaned.

[0072] FIG.4AtoFIG. 4C are diagrams for illustrating
the movement of liquid waste collecting nozzles 5 in the
ink collection-cleaning liquid waste collection mode.
[0073] For a change of ink, the rolls 1, 2 are brought
out of rotation, and the nozzles 4 and collecting nozzles
5 are moved down to the lowered position in the ink res-
ervoir 11 by the lift drive unit 32 (FIG. 4A) . The suction
pipes 51 connected to the nozzles 5 are flexible and will
not interfere with the descent of the nozzles 5.

[0074] While slidingly moving the closed box 3, the ink
is aspirated from the reservoir 11 by the nozzles 4 pro-
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vided on the box 3. At this time, the liquid waste collect-
ing nozzles 5 are not used for aspiration.

[0075] If a vacuum system is used for aspirating the
ink as in the present embodiment, almost all amount of
ink can be aspirated from the reservoir 11 by reciprocat-
ingly moving the nozzles 4 over the entire length of the
reservoir 11 once or twice.

[0076] Subsequently, with the nozzles 4, 5 raised and
with the rolls 1, 2 held in rotation, about 100 cc of water
serving as a cleaning liquid is sprayed onto the inking
roll 1 from the cleaning liquid supply nozzles 34 while
sliding moving the closed box 3 (FIG. 4B).

[0077] The ink adhering in the form of a thin film to the
inking roll 1 is almost completely washed away, and the
resulting cleaning liquid waste collects in the ink reser-
voir 11. Because the ink adhering to the roll 1 in the form
of a thin film is in a very small amount and further be-
cause the ink is aqueous, the quantity of liquid needed
for cleaning can be very small.

[0078] The rolls 1, 2 are stopped, and the nozzles 4,
5 are brought to the lowered position in the reservoir 11.
The liquid waste is aspirated into the collecting can 50
by the liquid waste collecting nozzles 5 only, with no suc-
tion acting on the nozzles 4, while slidingly moving the
closed box 3.

[0079] The suction acting on the collecting can 50 also
acts on the discharge channels 81 in the weir members
8 at opposite ends of the ink reservoir 11 at the same
time, collecting the cleaning liquid waste also through
the weir members 8 into the can 50 (FIG. 4C) . As in
collecting the ink, almost all amount of liquid waste can
be aspirated from the reservoir 11 by reciprocatingly
moving the nozzles 5 over the entire length of the res-
ervoir 11 once or twice. After the collection of the liquid
waste, the closed box 3 remains at the lengthwise mid-
portion of the reservoir 11 for waiting.

[0080] Thus, the ink can be collected almost without
any loss for a change of ink, the quantity of cleaning
water required for cleaning the roll can be small there-
fore, and the resulting liquid waste has a low concentra-
tion. Accordingly, there is no need to use great equip-
ment for the treatment of cleaning liquid waste, and the
waste can be treated at a reduced running cost.
[0081] For the color change, the ink tank 31 within the
closed box 3 is replaced.

[0082] Next, the nozzles 4, 5 are raised, a new ink is
supplied from the ink supply-aspiration nozzles 4 with
the rolls 1, 2 held in rotation.

[0083] In this case, the nozzles 4 remain in the stand-
by position instead of being moved laterally. Suction is
caused to act on the collecting can 50.

[0084] As shown in FIG. 5A, the ink | flowing out of
each nozzle 4 flows along the bottom of the ink reservoir
11 toward the weir member 8. A small amount of clean-
ing liquid waste H remaining uncollected is left on the
bottom of the reservoir 11. However, the flow of ink | to-
ward the weir member 8 forces out the remaining waste
H.
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[0085] The liquid waste H is forced toward the weir
member 8 almost without mixing with the ink | owing to
the force of the flow of ink | and the differences between
the liquid waste and the ink in properties such as specific
gravity and viscosity.

[0086] The liquid level rises while the ink | and waste
H are approaching the weir member 8 as shown in FIG.
5B.

[0087] With the suction of the collecting can 50 acting
on the discharge channel 81 in the weir member 8, the
liquid waste forced out into the discharge channel 81 is
aspirated into the can 50.

[0088] With the liquid waste forced toward the weir
member 8 as described above, the liquid level of the
waste gradually rises to close the opening of the dis-
charge channel 81 on the reservoir side with the liquid
waste. This reduces the leak of air through the discharge
channel 81, permitting the suction to act effectively for
the aspiration of the waste.

[0089] Immediately before the ink is admitted into the
can 50 for collection through the discharge channel 81,
the aspiration by the can 50 is discontinued. This can
be realized, for example, by measuring in advance the
time taken for the ink supplied to the midportion of the
reservoir 11 to reach the end of the reservoir 11 and set-
ting the time value on a timer, or by providing a liquid
quality sensor for detecting the difference between the
liquid waste and the ink in the quality of liquid at the end
of the ink reservoir 11. In actuality, the collection of liquid
waste continues for about 40 seconds.

[0090] As stated above, almost all the amount of liquid
waste can be collected. Since the portion of waste re-
maining to wet the wall surface of the ink reservoir 11 or
remaining uncollected is in a very small amount, the ink
will not be affected if the waste becomes mixed with the
ink.

[0091] According to the present embodiment, two ink
supply-aspiration nozzles 4, 4 provided are moved
through the two sections as immersed in the ink. Alter-
natively it appears feasible to arrange an increased
number of nozzles 4 along the length of the ink reservoir
11 and to cause the nozzles 4 to aspirate the ink without
moving the nozzles. In this case, however, the ink will
not be stirred effectively. According to the present em-
bodiment, the ink is supplied at the midportion of the ink
reservoir 11 and aspirated at the end portions thereof.
Alternatively, the ink may be supplied at the end portions
of the reservoir 11 and aspirated at the midportion there-
of.

[0092] Although the squeeze roll 2 is used as a mem-
ber for squeezing the ink on the inking roll 1 according
to the foregoing embodiment, the squeezing member is
not limited to such a roll. For example as shown in FIG.
6, a striplike plate 22 can be held in pressing contact
with the inking roll 1 over the entire length of the roll 1
to provide an ink reservoir 11 between the roll 1 and the
plate 22.

[0093] The striplike plate 22 shown in FIG. 6 is direct-
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ed as opposed to the direction of rotation of the inking
roll 1, and a block 23 supporting the plate 22 provides
a wall for the ink reservoir 11, with the plate 22 serving
also as the bottom portion of the reservoir 11.

[0094] According to the foregoing embodiment, the
ink is supplied to and collected from the reservoir 11 by
giving an increased pressure and a reduced pressure,
respectively, to the interior of the closed box 3, while the
cleaning liquid waste is collected by giving a reduced
pressure to the collecting can 50. However, tubing
pumps may be used for supplying and collecting the ink
and for collecting the liquid waste.

[0095] When the remaining liquid waste H is forced
out toward the end of the ink reservoir 11 by the ink |
supplied to the reservoir 11, the waste is collected
through the discharge channel 81 in the weir member 8
and via the suction pipe 52 in the embodiment described
above as shown in FIGS. 5A and 5B. This mode of col-
lection is nevertheless not limitative, but the waste liquid
can be allowed to flow down from the end of the reservoir
11 for collection after moving the weir member 8 away
from the end faces of the rolls 1, 2.

[0096] The present invention is applicable not only to
aqueous inks but can also be practiced for glycol-type
inks which are low in viscosity and dry at a satisfactory
rate.

Claims

1. A method of printing by a printing press wherein an
ink is supplied from an ink supply-aspiration nozzle
(4) to an ink reservoir (11) provided between an ink-
ing roll (1) and a squeeze roll (2) pressed into con-
tact with the inking roll (1), and the ink is transferred
from the inking roll (1) to a printing plate attached
to a plate cylinder (9) by the rotation of the inking
roll (1), the ink supply-aspiration nozzle (4) being
connected to a closed box (3) for collecting therein
the ink as aspirated, the closed box (3) and the ink
supply-aspiration nozzle (4) being movable along
the ink reservoir (11), the printing method being
characterized by repeatedly performing the steps
of:

supplying the ink from the supply-aspiration
nozzle (4) to the ink reservoir (11) at a location
above the ink reservoir (11),

moving the supply-aspiration nozzle (4) from
the location along the ink reservoir (11), there-
after halting the nozzle (4) and causing the noz-
zle (4) to aspirate a predetermined amount of
ink from the ink reservoir (11) to place the as-
pirated ink into the closed box (3) and produce
a flow of ink in the ink reservoir (11),

further moving the supply-aspiration nozzle (4)
from the halted location along the ink reservoir
(11) and causing the nozzle (4) to aspirate a
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predetermined amount of ink from the reservoir
(11) to place the aspirated ink into the closed
box (3) and produce a flow of ink in the ink res-
ervoir (11).

A printing method according to claim 1 wherein the
location where the ink is supplied to the ink reservoir
(11) is a lengthwise midportion of the ink reservoir
(1),

the location to which the supply-aspiration
nozzle (4) is moved after supplying the ink being
toward one end of the ink reservoir (11),

the location to which the supply-aspiration
nozzle (4) is subsequently moved being toward the
other end of the ink reservoir (11), said steps being
repeatedly performed, and

a diluting liquid is supplied to the ink reservoir
(11) while performing said steps.

A printing method according to claim 2 wherein the
supply-aspiration nozzle (4) collects the ink while
moving from an end portion of the ink reservoir (11)
toward the midportion of the ink reservoir (11) over
a predetermined section.

A printing method according to claim 1 wherein the
squeeze roll (2) is covered with a cover (6), the cov-
er (6) being internally filled with a diluting liquid
sprayed in the form of a fine mist, and the diluting
liquid is supplied to the ink reservoir (11) by wetting
a surface of the squeeze roll (2) with fine particles
of the diluting liquid.

A printing press wherein an ink is supplied to an ink
reservoir (11) provided between an inking roll (1)
and a squeeze roll (2) pressed into contact with the
inking roll (1), and the ink is transferred from the ink-
ing roll (1) to a printing plate attached to a plate cyl-
inder (9) by the rotation of the two rolls (1)(2), the
squeeze roll (2) being covered with a cover (6), the
cover (6) being internally provided with a fine spray
nozzle (21) for spraying an ink diluting liquid in the
form of a fine mist,

the fine spray nozzle (21) being disposed be-
low the squeeze roll (2), the squeeze roll (2) being
rotatable to transport the diluting liquid from the
spray nozzle (21) to the ink reservoir (11).

A printing press according to claim 5 wherein a pair
of fine spray nozzles (21)(21) are arranged as op-
posed to a midportion of the squeeze roll (2) and
each have a forward end thereof directed toward a
remote end of the squeeze roll (2).
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