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(54) Apparatus and method for preventing ink from getting dry

(57) An apparatus for printing sheets includes a
plate cylinder (14) with a printing die (13) mounted ther-
eon and an impression cylinder (15) disposed to oppose
said plate cylinder. In the apparatus, sheets are passed
through a clearance between the plate cylinder and the
impression cylinder to carry out printing on the sheets.
The apparatus further includes an ink transfer roll (17)
and means for regulating an amount of the ink trans-
ferred, so that when printing is carried out, the ink is
transferred to the printing die, while at the same time the
ink transferred is regulated as the ink transfer roll rotates
in contact with the printing die of the plate cylinder while
the regulating means contacts a surface of the ink trans-
fer roll. The apparatus further includes an ink fountain
(A) provided between the ink transfer roll and the ink
regulating means along an axial direction thereof, and
an ink reservoir (36) for reserving the ink which is dis-
posed above and adjacent to the ink fountain. At least
one tube body (47) is provided between the ink reservoir
and the ink fountain in such a way that one open end
(47b) of the tube body communicates with the ink res-
ervoir and another open end thereof opens into the ink
fountain. The apparatus further includes means (46) for
transferring the ink between the ink fountain and the ink
reservoir through the tube body and means (32) for re-
ciprocally moving the ink reservoir, the tube body, and
the ink transfer means unitarily along the axial direction
of the ink fountain.



EP 1 260 367 A2

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The present invention relates to a printing ma-
chine, more particularly, to a printing machine capable
of reducing the amount of ink discharged needlessly
when a print order is changed.
[0002] As disclosed in Japanese Patent Utility Model
Laid-Open Application HEI 4-87244, a flexographic
printing machine used for printing corrugated board
sheets, is configured in such a way that the flexographic
ink supplied to the space between an ink roll and a
squeeze roll, both of which are rotationally disposed, is
transmitted via the ink roll to a printing die mounted on
a plate cylinder. Since the flexographic ink used in the
flexographic printing machine dries very quickly, it has
to be constantly circulated in order to prevent it from dry-
ing, and thus solidfying. Accordingly, the flexographic
printing machine adopts a circulation mechanism which
supplies the ink in the ink tank to the space between the
ink and squeeze rolls via a pump and a supply tube,
while on the other hand, it recovers the residual ink
through the opposite end portions of both rolls, a tub
member, and a recovery tube return it to the ink tank.
[0003] In the above-described flexographic printing
machine, the ink tank is disposed to be below the oper-
ation side (one end portion of each of the above rolls in
the axial direction) of the printing machine. For this rea-
son, the tube passage of the supply tube extends from
the ink tank to a point that is approximately in the middle
in the axial direction of the rolls and above the rolls. In
addition, since the residual ink between the both rolls,
which flows out from the opposite ends of the rolls, is
received by tub members provided on the respective
ends of the rolls, the length of the tube passage of the
recovery tube is also long.
[0004] In recent years, the printing has had to conduct
small lot processing of corrugated board sheets in ac-
cordance with various types of orders, and this tendency
is increasing year by year. For the printing machine such
small lot processing means that the ink must be
changed frequently within a limited time to enable print-
ing of corrugated board sheets in small lots in accord-
ance with various types of orders. However, as pointed
out above, in the conventional flexographic printing ma-
chine which includes the long ink circulation system, the
rolls and the circulation system need to be washed by
a large amount of water when the color of the ink is
changed, so that complete recovery of the ink is almost
impossible, and as a result, a substantial amount of ink
loss can occur. Further, from the standpoint of prevent-
ing pollution, an expensive facility for treating the waste
liquid from the washing process is required. Still further,
the process for changing the color of the ink takes a lot
of time so that efficiency of production is lowered due to
the increase in time lost.
[0005] The present invention was accomplished to
eliminate the disadvantages caused by the foregoing
problems. The object of the present invention is to pro-

vide a printing machine capable of reducing the amount
of the ink discharged needlessly due to a printing order
change and the amount of the waste liquid produced
through the washing process, while at the same time
saving time required for the recovery and washing proc-
esses.
[0006] This object is achieved according to the
present invention in one aspect thereof by providing an
apparatus for printing sheets having a plate cylinder with
a printing die mounted thereon and an impression cyl-
inder disposed to oppose the plate cylinder, in which
sheets are passed through a clearance between the
plate cylinder and the impression cylinder to carry out
printing on the sheets, the apparatus comprising an ink
transfer roll which- transfers ink to the printing die by
rotating in contact with the printing die of the plate cyl-
inder when printing is carried out, means for regulating
an. amount of the ink transferred by contacting a surface
of the ink transfer roll when printing is carried out, an ink
fountain provided between the ink transfer roll and the
ink regulating means along an axial direction thereof, an
ink reservoir for reserving the ink which is disposed
above and adjacent to the ink fountain, at least one tube
body one open end of which communicates with the ink
reservoir and another open end of which opens into the
ink fountain, means for transferring the ink between the
ink fountain and the ink reservoir through the tube body,
means for reciprocally moving the ink reservoir, the tube
body, and the ink transfer means unitarily along the axial
direction of the ink fountain.
[0007] This object is achieved according to the
present invention in another aspect thereof by providing
a method for printing sheets wherein sheets are passed
through the clearance between a plate cylinder with a
printing die mounted thereon and an impression cylinder
disposed to oppose the plate cylinder to carry out the
printing, the method comprising the steps of providing
an ink transfer roll which transfers ink to the printing die,
providing means for regulating an amount of the ink
transferred, providing an ink fountain between the ink
transfer roll and the ink regulating means along the axial
direction thereof, transferring ink between the ink foun-
tain and the ink reservoir by means of at least one tube
body one open end of which communicates with the ink
reservoir and another open end of which opens into the
ink fountain, reciprocally moving the ink reservoir and
the tube body unitarily along the axial direction of the
ink fountain.
[0008] This object is achieved according to the
present invention in still, another aspect thereof by pro-
viding an apparatus for printing sheets having a plate
cylinder with a printing die mounted thereon and an im-
pression cylinder disposed to oppose the plate cylinder,
in which sheets are passed through a clearance be-
tween the plate cylinder and the impression cylinder to
carry out printing on the sheets, the apparatus compris-
ing an ink transfer roll which transfers ink to the printing
die by rotating in contact with the printing die of the plate
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cylinder when printing is carried out, means for regulat-
ing an amount of the ink transferred by contacting a sur-
face of the ink transfer roll when printing is carried out,
an ink fountain provided between the ink transfer roll and
the ink regulating means along the axial direction there-
of, an ink reservoir for reserving the ink which is dis-
posed above and adjacent to the ink fountain, at least
one tube body one open end of which communicates
with the ink reservoir and another open end of which
opens into the ink fountain, means for transferring the
ink between the ink fountain and the ink reservoir
through the tube body, the at least one tube body in-
cludes an ink supply tube body for supplying the ink from
the ink reservoir to the ink fountain, and an ink recovery
tube body for recovering the ink from the ink fountain to
the ink reservoir, whereby the ink is circulated between
the ink reservoir and the ink fountain by supplying the
ink from the ink reservoir to the ink fountain through the
ink supply tube body while at the same time recovering
the ink from the ink fountain to the ink reservoir through
the ink recovery tube body.
[0009] This object'is achieved according to the
present invention in yet still another aspect thereof by
providing an apparatus for printing sheets having a plate
cylinder with a printing die mounted thereon and an im-
pression cylinder disposed to oppose the plate cylinder,
in which sheets are passed through a clearance be-
tween the plate cylinder and the impression cylinder to
carry out printing on the sheets, the apparatus compris-
ing an ink transfer roll which transfers ink to the printing
die by rotating in contact with the printing die of the plate
cylinder when printing is carried out, means for regulat-
ing an amount of the ink transferred by contacting a sur-
face of the ink transfer roll when printing is carried out,
an ink fountain provided between the ink transfer roll and
the ink regulating means along the axial direction there-
of, an ink reservoir for reserving the ink which is dis-
posed above and adjacent to the ink fountain, at least
one tube body one open end of which communicates
with the ink reservoir and another open end of which
opens into the ink fountain, means for transferring the
ink between the ink fountain and the ink reservoir
through the tube body, the ink transfer means is adapted
to change the direction of the ink transferred between
the ink fountain and the ink reservoir so as to transfer
the ink forwardly and reversely, whereby the ink is re-
ciprocated between the ink reservoir and the ink foun-
tain by supplying the ink from the ink reservoir to the ink
fountain through the tube body and recovering the ink
from the ink fountain to the ink reservoir through the tube
body.
[0010] The features of this invention that are believed
to be novel are set forth specifically in the appended
claims. The invention, together with the objects and ad-
vantages thereof, may best be understood by reference
to the following description of the preferred embodi-
ments taken in conjunction with the accompanying
drawings in which:

Figure 1 shows schematically a side view of the
printing machine according to the first embodiment
of the invention, illustrating a state where printing is
being carried out onto a corrugated board sheet;
Figure 2 shows schematically a front view of the ma-
jor portion of the ink supply/recovery unit of the
printing machine shown in Figure 1;
Figure 3 shows schematically a perspective view of
the ink transfer mechanism of the printing machine
shown in Figure 1;
Figure 4 shows a schematic illustration of the ink
supply/recovery unit of the printing machine shown
in Figure 1;
Figure 5 shows a schematic illustration of the ink
supply/recovery unit of the printing machine accord-
ing to the second embodiment;
Figure 6 shows a schematic illustration of the ink
supply/recovery unit of the printing machine accord-
ing to the third embodiment;
Figure 7 shows a schematic illustration of the ink
supply/recovery unit of the printing machine accord-
ing to the fourth embodiment;
Figure 8 shows a schematic illustration of the ink
supply/recovery unit of the printing machine accord-
ing to the fifth embodiment;
Figure 9 shows schematically a front view of the ma-
jor portion of the ink supply/recovery unit of the
printing machine according to an alternative em-
bodiment;
Figure 10 shows a schematic illustration of the ink
supply/recovery unit of the printing machine shown
in Figure 9.

[0011] Figure 1 shows schematically a side view of
the printing machine according to the first embodiment
of the invention, illustrating a state where printing is be-
ing carried out onto a corrugated board sheet. The print-
ing machine 10 shown in Figure 1 has between a pair
of machine frames 12 (only one machine frame is
shown) spaced from each other with a predetermined
distance therebetween in the direction orthogonal to the
line of feeding a corrugated board sheet 11, a plate cyl-
inder 14 on which a printing die 13 can removably be
mounted and an impression cylinder 15 disposed to op-
pose the plate cylinder in a vertical relationship such that
the former cylinder 14 and the latter cylinder 15, which
are designed to be rotatable in the different directions,
may locate respectively above and below the passline
of the corrugated board sheet 11.
[0012] An ink transfer mechanism 16 which transfers
ink to the printing die 13 is disposed above the plate
cylinder 14. The ink transfer mechanism 16 basically
consists of an ink transfer roll 17 which directly transfers
the ink supplied thereto to the printing die 13, a squeeze
roll 18 which is brought into press contact with the ink
transfer roll 17 to squeeze the ink and regulate the
amount of the ink to be transferred to the printing die 13
and a swing mechanism 19 for shifting the ink transfer
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roll 17 within a predetermined angle centered on the ro-
tary shaft of the squeeze roll 18 . The ink transfer roll 17
can be shifted, as will be described later, by selectively
operating the swing mechanism between (1) the ink
transferring position, where the ink transfer roll 17 is
brought into contact with the printing die 13 to allow the
ink to be transferred to the printing die 13 and (2) the
ink removing position, where the ink transfer roll 17 is
spaced from the printing die 13 to be unable to transfer
the ink to the printing die 13.
[0013] Namely, the. ink transfer roll 17 is disposed to
be approachable and retractable relative to the plate cyl-
inder 14, and the ink transfer roll 17 is designed to be
rotated in contact with the printing die 13 mounted on
the plate cylinder 14 when it approaches to the plate cyl-
inder 14. The ink transfer roll 17 is of an anilox roll having
very fine dents formed in a desired pattern on. the sur-
face thereof, and each of these dents serves to retain a
predetermined amount of the ink therein as well as to
prevent scattering of the ink during rotation of the rolls.
While an iron-containing metallic material is used for the
ink transfer roll 17, it is instead possible to use a metallic
roll having a ceramic film formed on the surface thereof
by detonation flame spraying, on which anilox is en-
graved. Alternatively, an iron roll with no anilox (only with
plating) or a simple rubber roll can also suitably be used
as the ink transfer roll 17.
[0014] The squeeze roll 18 disposed adjacent to the
ink transfer roll 17 is normally brought into contact with
the ink transfer roll 17 during operation of the printing
machine and rotated at the same speed at or a lower
speed than that of the roll 17 so as to regulate the
amount of the ink on the surface of the roll 17 by squeez-
ing the excessive ink. The squeeze roll 18 is preferably
of an iron-containing metallic material or of a flexograph-
icible material such as rubber. If a rubbery material is
used for the squeeze roll 18, it is advisable to select the
hardness thereof, for example, within the shore hard-
ness of 50 to 75 depending on the length of the roll.
[0015] The swing mechanism 19 disposed in the ink
transfer mechanism 16, including the ink transfer roll 17
and the squeeze roll 18, is designed to shift the ink trans-
fer roll 17 within a predetermined angle centered on the
rotary shaft of the squeeze roll 18. Namely, a pair of
brackets 20 (only one is shown) are pivotally supported
on opposite ends of the squeeze roll 18 supported ro-
tatably between the machine frames 12, and the ink
transfer roll 17 is swingably supported on these brackets
20. Each of a pair of air cylinders 21(only one is shown)
is pivotally mounted at one end on the corresponding
machine frame 12. A piston rod 21a (only one is shown)
of each of the air cylinders 21 is rotationally connected
to the upper portion of the support brackets 20 on the
side where the ink transfer roll 17 is pivotally mounted.
By actuating the pair of air cylinders 21 in a synchro-
nized way, the ink transfer roll 17 can be selectively shift-
ed between (1) the ink transferring position, where the
ink transfer roll 17 is brought into contact with the print-

ing die 13 to allow the ink to be transferred to the printing
die 13 and (2) the ink removing position, where the ink
transfer roll 17 is spaced from the printing die 13 to be
unable to transfer the ink to the printing die 13. The
swing mechanism 19 detects whether or not a corrugat-
ed board sheet 11 is being passed through between the
plate cylinder 14 and the impression cylinder 15 by
means of a suitable detecting means ( not shown ). If no
sheet 11 is detected, the ink transfer roll 17 automati-
cally moves away from the printing die 13. Since the
mechanism for imparting rotation to the rolls 17,18 in the
different directions is known per se, description on it will
be omitted.
[0016] A stopper bolt 22 is provided on the lower end
of each of the support brackets 20, and an adjusting
shaft 23 is rotationally mounted between the machine
frames 12 to face the lower part of the corresponding
support bracket 20. When the ink transfer roll 17 is po-
sitioned at the ink transfer position, each of the stopper
bolts 22 abuts against an associated eccentric shaft 24
eccentrically provided on the adjusting shaft 23. The ad-
justing shaft 23 is adapted to be rotated by an actuating
means such as a motor, or an air cylinder (not shown ).
Accordingly, the position of the ink transfer roll 17 in the
ink transfer position can be finely adjusted by rotating
the eccentric shafts 24 over the predetermined center
angles by means of the actuating means.
[0017] An ink fountain A is defined between the ink
transfer roll 17 and the squeeze roll 18 along the longi-
tudinal direction thereof, when they are brought into
press contact with each other. Ink supply/recovery units
25,26 are disposed above the rolls 17,18, to selectively
supply ink to the ink fountain A and also recover ink re-
maining therein. In this embodiment, each of the ink sup-
ply/recovery units 25,26 is configured to serve not only
as ink supply means but also as ink recovery means.
[0018] In view of the fact that the ink supply/recovery
units 25,26 in this embodiment are movable over the en-
tire width (the whole axial length of both rolls 17, 18) ,
the moving mechanism will be described first. Abeam
27 is provided between the machine frames 12 at an
upper position to extend parallel to the rolls 17,18, and
as shown in Figure 2, a carriage 30 is disposed to ride
on a guide rail 28 formed on the upper surface of the
beam 27 to be slidable along the rail 86 via a pair of
rollers 29. A pair of sprockets 31 (only one is shown) are
rotatably supported on the beam 27 to be spaced from
each other with a predetermined distance therebetween
in the longitudinal direction of the beam 27, and one
sprocket 31 can be rotated forwardly and reversely by
a drive motor 32 . An endless chain 33 is extended
around these sprockets 31 and fixed at a predetermined
portion to the carriage 30. Accordingly, by actuating the
drive motor 32 forwardly and reversely, the carriage 30
can be reciprocated along the guide rail 28 as the chain
33 runs. In addition, the drive motor 32 is controlled in
such a way that its rotating direction is switched if either
of a pair of positional sensors ( not shown ) , which are
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disposed to be apart from each other in the moving di-
rection of the carriage 30, detects the carriage 30, so
that the carriage 30 reciprocates within a certain width-
wise length of the ink fountain A. The rotating direction
of the motor 32 may be controlled so as to determine
the range over which the carriage 30 can reciprocate,
based on a signal from a rotation sensor such as an en-
coder provided on the rotation system of the drive motor
32.
[0019] As shown in Figure 2, a pair of brackets 34 are
provided on the carriage 30 to be spaced apart from
each other in the moving direction of the carriage 30.
The brackets 34 hang down toward the squeeze roll 18,
and a support plate 35 is disposed to be horizontally at
the lower end of the brackets 34. An ink pot 36 contain-
ing a prescribed amount of the flexographic ink is re-
movably mounted on the region of the support plate 35
between the brackets 34. When the color of the ink is
changed due to a printing order change, the ink pot 36
can be replaced. On the other hand, when a washing
operation is to be conducted due to the color change,
as described later, the ink transfer roll 17 and the
squeeze roll 18 can be washed by mounting a washing
liquid pot containing washing liquid (water) on the sup-
port plate, and then using the washing liquid in the wash-
ing pot. A pair of guide rolls 37 are rotationally mounted
on the bottom surface of the support plate 35. The guide
rolls 37 are designed to abut against a guide 38 which
is disposed parallel to the rolls 17,18 in such a sliding
way that the carriage 30 and the support plate 35 can
move smoothly.
[0020] A first ink supply/recovery unit 25 is provided
on the portion of the support plate 35 which extends out-
wardly from one of the brackets 34 ( the right one in Fig-
ure 2). The first ink supply/recovery unit 25 includes a
first tubing pump 39 and a first reversible motor 40 which
drives the first tubing pump 39, and a first flexographici-
ble tube 41 (a first tube body) is removably passed
through the first tubing pump 39. The one opening por-
tion 41a of the tube 41 is immersed in the flexographic
ink in the ink pot 36, while the other opening portion 41b
is mounted in a first holder 42 and opens into the ink
fountain A. The first holder 42 is moved between the up-
per level and the lower level by a first lifting and lowering
device 43 which is provided on the support plate 35. The
upper level is set in such a way that the other opening
portion 41b of the tube 41 is immersed in the flexograph-
ic ink in the ink fountain A. The liquid level of the ink is
detected by liquid level sensors 44 which are described
below. On the other hand, the lower level is set in such
a way that the other opening portion 41b is positioned
at the bottom portion of the ink fountain A in order to
recover as much residual ink as possible.
[0021] In addition, a second ink supply/recovery unit
26 is provided on the portion of the support plate 35
which extends outwardly from the other of the brackets
34 ( the left one in Figure 2). The second ink supply/
recovery unit 26 has the same construction as the first

ink supply/recovery unit 25. More specifically, it includes
a second tubing pump 45 and a second reversible motor
46 which drives the second tubing pump - 45, and a sec-
ond flexographicible tube 47 (a second tube body) is re-
movably passed through the tubing pump 45. The one
opening portion 47a of the tube 47 is immersed in the
flexographic ink in the ink pot 36, while the other opening
portion 47b is mounted in a second holder 48 and opens
into the ink fountain A. The second holder 48, like the
first holder 42, is designed to be movable between an
upper level and a lower level by a second lifting and low-
ering device 49 which is provided on the support plate
35 so that the other opening portion 47b of the second
tube 47 can be positioned at a level where it is immersed
in the flexographic ink, or at the bottom portion of the
ink fountain A. As described above, since both units 25,
26 serve as ink supplying means as well as ink recovery
means, the other opening portions 41b,47b of the tubes
41,47 of the units 25,26 are adapted to act not only as
opening portions for supplying ink, but also as opening
portions for recovering ink.
[0022] Since the basic structure of the first and sec-
ond pumps 39, 45 is known, now only the first tubing
pump 39 will be described. The first tubing pump 39 is
configured in such a way that the flexographic ink in the
first tube 41 is forced out in the predetermined direction
by squeezing the first tube 41 by means of a plurality of
rollers 50 which move along a predetermined route.
Then, when the first reversible motor 40 is driven in the
forward direction to rotate the rollers 50 of the first tubing
pump 39 in the clockwise direction in Figures 2 and 4,
the flexographic ink in the first tube 41 is pushed out
toward the other opening portion 41b, whereby the flex-
ographic ink in the ink pot 36 is supplied to the ink foun-
tain A. On the other hand, when the first reversible motor
40 is driven in the reverse direction to rotate the rollers
50 in the counterclockwise direction, the flexographic
ink in the tube 41. is pushed out to the one opening por-
tion 41a, whereby the flexographic ink in the ink fountain
Ais recovered to be returned to the ink pot 36. In the
second tubing pump 45, when the second reversible
motor 46 is driven in the forward direction to rotate the
rollers 50 in the clockwise direction, the flexographic ink
in the ink fountain A is recovered to be returned to the
ink pot 36, and when the second reversible motor 46 is
driven reversely to rotate the rollers 50 in the counter-
clockwise direction, the flexographic ink in the ink pot
36 is supplied to the ink fountain A.
[0023] Namely, the flexographic ink in the ink pot 36
is supplied to the ink fountain A by the first and second
tubing pumps 39, 45, while the flexographic ink retained
in the ink fountain A is recovered to be returned to the
ink pot 36 also by the first and second tubing pumps 39,
45. This accomplishes the circulation of the flexographic
ink, which dries very quickly, thereby enabling such an
ink to be prevented from drying, and thus solidifying. In
addition, if the carriage 30 is moved to the right or left
by the drive motor 32, the supply and the recovery of
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the flexographic ink can be conducted throughout the
width of the ink fountain A, so that all of whole flexo-
graphic ink held in the ink fountain A can be efficiently
circulated. In this embodiment, the driving direction of
each of the first and second reversible motors 40, 46
can be selected in accordance with the moving direction
of the carriage 30. For instance, when the carriage 30
is moved to the left in Figure 4 ( the forward direction of
the second ink supply/recovery unit 26 ), ink is supplied
by the first ink supply/second unit 25, while ink is recov-
ered by the second ink supply/second unit 26. On the
other hand, when the carriage 30 is moved to the right
( the forward direction of the first ink supply/recovery
unit 25 ), ink is recovered by the first ink supply/second
unit 25, while ink is supplied by the second ink supply/
second unit 26. In short, when the first tube 41 serves
as an ink supply tube, the other tube, that is, the second
tube 47 serves as an ink recovery tube, while, on the
other hand, when the first tube 41 serves as an ink re-
covery tube, the other tube, that is, the second tube 47
serves as an ink supply tube. In addition, the first and
second reversible motors 40, 46 are adapted so that
their capacities (the number of the rotation ) are higher
when ink is supplied than those when ink is recovered,
so that a reserve of the flexographic ink can be main-
tained in the ink fountain A despite the fact that ink is
simultaneously recovered.
[0024] As shown in Figure 1, a pair of air cylinders 52
(only one shown) are invertedly disposed on the respec-
tive support brackets 20 via respective support mem-
bers 51. Each air cylinders 52 has a piston rod 52a and
a platelike control member 53 is mounted on the piston
rod 52a so as to be movable up and down. As shown in
Figure 3, the ink fountain A, which is defined between
the rolls 17, 18, can be dammed by lowering the control
members 53 to such an extent that they closely contact
the corresponding axial end portions of the ink transfer
roll 17 and the squeeze roll 18 due to the actuation of
the air cylinders 52. This enables the flexographic ink,
which is supplied from the ink supply/recovery units 25,
26, to be retained in the ink fountain A. In addition, a tub
member 54 is disposed below each axial end portion of
the ink transfer roll 17 and the squeeze roll 18. When a
washing operation is to be conducted, the control mem-
bers 53 are lifted by actuating the air cylinders 52 to-
open the ink fountain A, and as a result, the washing
liquid which flows out from the ink fountain Ais received
in the tub members 54, and is then recovered in an ink
pan 55 described below.
[0025] The liquid level sensors 44 are disposed adja-
cent to and above the respective axial end portions of
the ink fountain A in order to detect the liquid level of the
flexographic ink in the ink fountain A when a printing op-
eration is conducted. The sensors 44 are adapted to ef-
fect detection as required to control the operation of the
first and second ink supply/recovery units 25,26 so as
to maintain a constant amount of the flexographic ink in
the ink fountain A.

[0026] A scraper 56, which is comprised of an elon-
gated blade-like plate for wiping the flexographic ink off
when the color of the ink is changed in response to an
order change, is provided adjacent and to the squeeze
roll 18. The tip of the scraper 56 lies tangent to the
squeeze roll 18 and points in the direction opposite from
the direction of rotation of the squeeze roll 18. This en-
ables the scraper 56 to be swung in a forward direction
and in a reverse direction by an air cylinder 57 to engage
and disengage with the surface of the roll 18. When a
washing operation is conducted, the washing liquid,
which has been transferred to the roll 18, is scraped off,
and thus removed by actuating an air cylinder 57 to
cause the scraper 56 to contact the squeeze roll 18.
Then, the removed washing liquid is discharged to the
ink pan 55 which is disposed below the scraper 56. In
addition, a waste liquid tube 58, which communicates
with a waste liquid tank ( not shown ), is connected to
the ink pan 55, so that the waste liquid discharged to the
ink pan 55 can be collected to an appropriately located
waste liquid tank. When the washing operation is to'be
conducted, the ink transfer roll 17 is adapted to be
shifted . about the rotary shaft of the squeeze roll 18 by
the swing mechanism 19 which is provided in conjunc-
tion with the ink transfer mechanism 16, and thus to as-
sume the ink washing position which is spaced apart
from the printing die 13.
[0027] Now the operation of the flexographic printing
machine configured in the foregoing manner will be de-
scribed. When a printing operation is to be carried out,
the control members 53 provided at the opposite axial
ends of the ink transfer roll 17 and the squeeze roll 18
are positioned at their lower levels to close the ends of
the ink fountain A in the longitudinal direction. In addi-
tion, the carriage 30 is positioned at the right end portion
of the ink fountain A, and the first and second holders
42, 48 of the first and second ink supply/recovery units
25,26 are positioned at their upper levels by the lifting
and lowering devices 43,49 to immerse the other open-
ing portions 41b, 47b in the flexographic ink in the ink
fountain A. The opening portions 41a, 47a of the first
and the second tubes 41, 47 are immersed in the flex-
ographic ink in the ink pot 36 mounted on the support
plate 35.
[0028] The drive motor 32 is then driven in the prede-
termined direction to move the carriage 30 to the left,
while at the same time the first and second reverse mo-
tors 40, 46 are rotationally driven in the forward direc-
tion. In this case, the rollers 50 of the first tubing pump
39 rotate clockwise to squeeze the first tube 41 in order
to force the flexographic ink therein out to the side of the
other opening portion 41b. Namely, the flexographic ink
in the ink pot 36 is supplied to the space (the ink fountain
A) between the ink transfer roll 17 and the squeeze roll
18, both of which are rotating, via the first tube 41 by
continuously squeezing the first tube 41 by means of the
rollers 50. This flexographic ink is dammed by the con-
trol members 53 which force to open the ends of the rolls
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17, 18, and thus retained in the ink fountain A. In addi-
tion, the rollers 50 of the second tubing pump 45 rotate
in the clockwise direction to squeeze the second tube
47 in order to force the flexographic ink therein out to
the side of the one opening portion 47a. Namely, the
flexographic ink, which is supplied from the first ink sup-
ply/recovery unit 25 to the ink fountain A, is recovered
to be returned to the ink pot 36 via the second tube 47
by continuously squeezing the second tube 47 by
means of the rollers 50.
[0029] In this way, the flexographic ink is circulated
due to the fact that the flexographic ink is supplied to
the ink fountain A by the first ink supply/recovery unit
25, while at the same time the flexographic ink in the ink
fountain A is recovered to be returned to the ink pot 36
by the ink supply/recovery unit 26. This reliably prevents
the flexographic ink, which dries very quickly, from get-
ting dry, and thus solid. As described above, since the
rotation of the first and second reverse motors 40, 46 is
set so that the amount of ink supplied larger than the
amount recovered, the flexographic ink is gradually re-
served in the ink fountain A.
[0030] Further, when the carriage 30 is detected by
the left positional sensor, the drive motor 30 is reversed
to move the carriage 30 to the right, while at the same
time the first and second reverse motors 40, 46 are driv-
en in the reverse direction. In this case, the flexographic
ink in the ink fountain A is recovered to be returned to
the ink pot 36 via the first tube 41 by means of the first
tubing pump 39, while at the same time the flexographic
ink in the ink pot 36 is supplied to the ink fountain A via
the second tube 47 by means of the second tubing pump
45.
[0031] When the corrugated board sheets 11 are fed
one by one to between the plate cylinder 14 and the im-
pression cylinder 15 from a stocker ( not shown ) situat-
ed upstream, under the condition that flexographic ink
is retained in the ink fountain A, the swing mechanism
19 starts to actuate in response to the detection of a
sheet by an suitable detecting means, so that the ink
transfer roll 17 of the ink transfer mechanism 16 is
brought into contact with the plate cylinder 14 ( the print-
ing die 13) , whereby an appropriate amount of the flex-
ographic ink is transferred to the surface of the printing
die 13, followed by the predetermined printing on the
sheet 11. Since the flexographic ink is highly quick-dry-
ing, the printed sheet can be fed to a diecutter or a fold-
er-gluer, etc related to the subsequent procedure imme-
diately after the printing operation is completed, In ad-
dition, since the flexographic ink is fed throughout be-
tween the ink transfer roll 17 and the squeeze roll 18,
nonuniformity of color in the widthwise direction can be
prevented, and thus the operator does not need to con-
stantly monitor the printing condition.
[0032] When the flexographic ink is changed due to a
color change in response to a printing order change, ink
recovery and washing are conducted by a following pro-
cedure. When the passage of the corrugated board

sheets 11 between the plate cylinder 14 and the impres-
sion cylinder 15 has been halted after the printing oper-
ation is completed, the ink transfer roll 17 of the ink
transfer mechanism 16 is moved to the ink washing po-
sition, which is spaced apart from the plate cylinder 14
(the printing die 13), by the swing mechanism 19. Firstly,
The rotations of the ink transfer roll 17 and the squeeze
roll 18. halted with the first and the second holders 42,
48 being lowered to the lower position, whereby the oth-
er opening portions 41b, 47b of the first and second
tubes 41,47 are positioned at the bottom of the ink ,
fountain A. Then, the first reversible motor 40 is driven
reversely while at the same time the second reversible
motor 46 is driven forwardly, and as a result, the flexo-
graphic ink in the ink fountain A is recovered to be re-
turned to the ink pot 36 via both tubes 41,47. Moreover,
the flexographic ink may be recovered in a short time by
moving the carriage 30 to the right or left so that the
other opening portions 41b,47b of the tubes 41,47 can
cover the entire width of the ink fountain A. Namely, this
enables the unused flexographic ink remaining in the ink
fountain A to be efficiently recovered, thereby prevent-
ing such an ink from being discharged needlessly.
[0033] Then, the ink pot 36 to which the unused flex-
ographic ink has been recovered is replaced with the
washing liquid pot containing the washing liquid. Next,
the one opening portions 41a, 47a of the tubes 41,47
are inserted into the washing liquid pot to be immersed
in the washing liquid. Further, the air cylinder 57 is ac-
tuated to contact the scraper 56 with the squeeze roll
18 at an appropriate pressure, while the air cylinders 52
are actuated reversely to raise the control members 53
and open the ink fountain A. Then, the washing liquid in
the washing liquid pot is supplied to the ink fountain A
via the ink supply/recovery units 25,26, while at the
same time the ink transfer roll 17 and the squeeze roll
18 are rotated in an idling manner at the same peripheral
speed while the carriage 30 is moved to the right or left.
In this way, the washing liquid washes off the flexo-
graphic ink supplied to the ink fountain A and adhering
to the rolls 17,18, and then flows out from the opposite
ends of the ink fountain A in the widthwise direction to
be discharged to the ink pan 55 via tub members 54. On
the other hand, the washing liquid which adheres to the
surface of the squeeze roll 18 is scraped off and thus
removed by the scraper 56, and then discharged to the
ink pan 55. The tubes 41,47 ( the circulation system of
the flexographic ink ) can be simultaneously washed
due to the fact that the washing liquid in the washing
liquid pot is supplied to the ink fountain A by means of
both ink supply/recovery units 25,26. It is also possible
to conduct the washing operation by supplying the
washing liquid with the carriage 30 is kept stationary ( for
instance, substantially midway of the axial length of the
rolls 17,18).
[0034] After the above-described washing operation
has been completed, the washing liquid pot mounted on
the support plate 35 is replaced with another the ink pot
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36 containing the flexographic ink appropriate for the
new order. The one opening portions 41a,47a of the first
and second tubes 41,47 are then immersed in the flex-
ographic ink in the new ink pot 36. This completes the
color change procedure.
[0035] In the flexographic ink printing machine of this
embodiment, the flexographic ink in the ink fountain A,
which is very quick to dry, can be prevented from getting
dry and thus solid by constantly circulating the flexo-
graphic ink by the process of supplying and recovering
the ink simultaneously by means of the two ink supply/
recovery units 25,26, each of which is disposed adjacent
to and above the ink fountain A In addition, since the ink
pot 36 is situated adjacent to the ink fountain A, the
length of each of the two tubes 41, 47 constituting the
ink circulation system is short, so that the amount of the
residual ink adhering to the inside of the tubes 41, 47
can be reduced. At the same time, since the tubing
pumps 39,45 do not need to be washed, loss of ink can
be reduced. Further, the short ink circulation system en-
ables the washing operation to be conducted in a short
time, making it possible to switch orders in a short time.
The flexographic ink printing machine of this embodi-
ment can therefore be advantageously applied to small
lot printing of various sheets. Still further, the amount of
the washing liquid consumed in the ink washing opera-
tion can be markedly reduced to, for instance, 2 liters in
this printing machine, whereas about 60 liters is required
in the conventional flexographic ink printing machine.
Therefore, the present printing machine can help pre-
vent pollution.
[0036] In this embodiment, each of the first and sec-
ond ink supply/recovery units 25, 26 conducts both sup-
ply and recovery of the ink. However, one of the units
25, 26 can be a dedicated unit for supplying ink and the
other can be a dedicated unit for recovering ink. In ad-
dition, instead of conducting the washing operation by
use of the washing liquid pot as described above, a
washing liquid supply tube can be connected between
a washing liquid supply source and the side of the ink
fountain A for use as a means for supplying the washing
liquid. In this case, since the tubes 41, 47 of the ink sup-
ply/recovery units 25, 26 cannot be washed simultane-
ously, the tubes 41, 47 have to be detached and washed
separately while the ink pot 36 is replaced, or they have
to be replaced by other tubes. Further, the washing liq-
uid can be quickly supplied to the entirety of the ink foun-
tain A by disposing the washing liquid supply tube on
the support plate 35 and then moving the support plate
35 to the right or left while the washing liquid is supplied.
[0037] Still further, a nozzle for jetting compressed air
may be provided on the support plate 35 and used to
blow the residual washing liquid in the ink fountain A
toward the axial ends to be discharged into the tub mem-
bers 54 while the carriage 30 is moved to the right or
left. In this case, the washing operation can be advan-
tageously conducted in a shorter time. Means for regu-
lating the amount of ink supplied to the ink transfer roll

is not limited to the squeeze roll in the embodiment. The
amount of ink at the surface of the ink transfer roll also
can be regulated by utilizing a regulating plate ( an elon-
gated plate), the tip end of which is directed along the
direction in which the ink transfer roll rotates, in such a
way that the space between the tip end of the regulating
plate and the surface of the roll can be adjusted.
[0038] Figures 5 to 8 show general views of the ink
supply/recovery mechanism portions of the flexographic
printing machine in alternate embodiments. Since the
fundamental construction of each of the ink supply/re-
covery mechanism portions in Figures 5 to 8 is identical
with those described in conjunction with Figures 1 to 4,
only the parts of these portions which are different from
those in Figures 1 to 4 will now be explained. The parts
of the respective ink supply/recovery mechanism por-
tions in Figures 5 to 8 identical to those in Figures 1 to
4 will be designated by reference numbers the same as
those given to said corresponding parts in Figures 1 to 4.
[0039] In the second embodiment as shown in Figure
5, one ink supply/recovery unit 25 ( for instance, a first
ink supply/recovery unit 25 which serves as ink supply
means) is. provided on the support plate 35. The first
ink supply/recovery unit 25 is designed to operate to
supply the ink fountain A with the flexographic ink in the
ink pot 36 when the printing is to be carried out. In ad-
dition, a dedicated recovery tube (tube body ) 59 ex-
tends through a control tube member 53 ( located on the
opposite side of the ink pot 36 from the first ink supply/
recovery unit 25) so that one opening portion ( a recov-
ery opening portion) 59a thereof opens into the ink foun-
tain A, while another opening portion 59b thereof is in-
serted into the ink pot 36. The dedicated recovery tube
59 is designed to be passed through a recovery tubing
pump 60 provided at an appropriate location on the
framework 12. Flexographic ink can be recovered from
the ink fountain A and returned to the ink pot 36 through
the dedicated recovery tube 59 by driving the recovery
tubing pump 60 in a predetermined direction by means
of a motor 67. More specifically, in this embodiment, an
ink recovery device ( ink transfer means ) 68 is com-
prised of the dedicated recovery ink tube 59, the recov-
ery tubing pump 60 and the motor 67. In this embodi-
ment, the flexographic ink is circulated by supplying the
ink fountain A with flexographic ink from the ink pot 36
through the first ink supply/recovery unit 25, while at the
same time recovering flexographic ink from the ink foun-
tain A and returning it to the ink pot 36 through the ded-
icated recovery tube 59 of the ink recovery unit 68. It is
not essential that the first ink supply/recovery unit 25
(the carriage 30) be moved to the right or left when print-
ing is conducted. The flexographic ink can be supplied
from a position which remains stationary. In addition,
when the washing of the rolls and circulation is to be
conducted, only the ink supply/recovery unit 68 may be
driven to recover the flexographic ink with the first ink
supply/recovery unit 25 halted, or the first ink supply/
recovery unit 25 may be reversely driven, in addition to
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the ink recovery unit 68, to recover the ink. A direct
washing operation can be carried out in a way similar to
that described above with respect to the above embod-
iment.
[0040] In the third embodiment as shown in Figure 6,
a first ink supply/recovery unit 25 and a second ink sup-
ply/recovery unit 26 are configured to recover the ink
only when printing is conducted. An ink tank 61 in which
a certain amount of flexographic ink is contained is
mounted at a position corresponding to that where the
ink pot is mounted on the support plate 35 . A supply
tube (tube body) 62 is connected to the bottom of the
tank 61 and disposed above the ink fountain A. An open-
ing portion ( supply opening portion) 62a of the supply
tube 62 is opened and closed by a solenoid valve 63.
Namely, in this embodiment, an ink supply unit 69 is
comprised of the supply tube 62 and the solenoid valve
63. In addition, the ink tank 61 is located at the middle
of the width of the ink fountain A and above the ink foun-
tain A, while other opening portions 41b, 47b, both of
which serve as recovery opening portions of tubes 41,47
of the ink supply/recovery units 25, 26, respectively, are
positioned so as to open into the space which is adjacent
to the respective end portions of the ink fountain A. In
this connection, the ink supply/recovery units 25, 26 to-
gether serve as the ink recovery means.
[0041] In this embodiment, the flexographic ink is cir-
culated due to the fact that when the printing is to be
conducted, the opening portion 62a of the supply tube
62 is opened by the solenoid valve 63 of the ink supply
unit 69 to supply the ink fountain A with the flexographic
ink from the ink tank 61, while at the same time the flex-
ographic ink is recovered to be returned to the ink tank
61 by the two ink supply/recovery units 25, 26. The flex-
ographic ink is recovered when the printing is conducted
not while the ink supply/recovery units 25, 26 are being
moved in the right or left direction, but while the ink sup-
ply/recovery units remain in a stationary position. In ad-
dition, when the recovery and washing is conducted, the
flexographic ink in the ink fountain Ais recovered to be
returned to the ink tank 61 by the two ink supply/recov-
ery units 25,26 . In this connection, when the ink is to
be recovered, the opening portions 41b, 47b of the tubes
41,47 are positioned at lower positions by lifting and low-
ering units 43, 49, respectively. The washing is conduct-
ed in this embodiment by replacing the ink tank 61 with
a washing liquid tank in which the washing liquid is re-
served, and then supplying the ink fountain A with the
washing liquid in the washing tank, or supplying the ink
fountain A with the washing liquid via a washing liquid
supply tube which is connected to an exterior supply
source.
[0042] The construction of the fourth embodiment as
shown in Figure 7 is basically the same as that of the
second embodiment except that the system is designed
so that the flexographic ink can be supplied and recov-
ered while the entire system is moved in the widthwise
direction of the ink fountain A.

[0043] In the fifth embodiment as shown in Figure 8,
a flexographicible supply tube (tube body) 65 and a flex-
ographicible recovery tube (tube body ) 66 are both
passed through a tubing pump 64 which is rotationally
driven in a prescribed direction by means of a motor 70
provided on the support plate 35 of the transfer mecha-
nism. In this embodiment, the ink supply means is com-
prised of an actuating unit 71 (an ink transfer means )
including the motor 70 and the tubing pump 64 , and a
supply tube 65a. The ink recovery means is comprised
of the actuating unit 71 and the recovery tube 66. An
opening portion 65a of the supply tube 65 is immersed
in the flexographic ink in the ink pot 36 mounted on the
support plate 35 , while an opening portion 65b of the
supply tube 65 opens into the ink fountain A from above.
On the other hand, an opening portion 66a of the recov-
ery tube 66 is immersed in the flexographic ink retained
in the ink fountain A, while an opening portion 66b of the
recovery tube 66 opens into the ink pot 36. The supply
and recovery tubes 65, 66 are passed through the tubing
pump 64, as shown in Figure 8, in such a way that the
ink fountain A is supplied with flexographic ink from the
ink pot 36 via the supply tube 65, while at the same time
the flexographic ink in the ink fountain A is recovered to
be returned to the ink pot 36 via the recovery tube 66.
[0044] In this embodiment, the flexographic ink in the
ink fountain A is circulated due to the fact that the ink
fountain A is supplied with flexographic ink from the ink
pot 36 via the supply tube 65, while at the same time the
flexographic ink in the ink fountain A is recovered to be
returned to the ink pot 36 via the recovery tube 66a.
When printing is conducted, the flexographic ink is ef-
fectively circulated through the entire width of the ink
fountain A due to the ink being supplied and recovered
while the carriage 30 is being moved to the right or left.
In addition, when a recovery is conducted, the opening
portion 65a of the supply tube 65 is lifted out of the flex-
ographic ink in the ink pot 36 by an appropriate means
and the tubing pump 64 is rotationally driven in the same
direction as that in which it is driven during the printing,
while at the same time, the carriage 30 is moved to the
right or left. As a result, the flexographic ink in the ink
fountain A is recovered to be returned to the ink pot 36
via the recovery tube 66. When the washing is conduct-
ed in this embodiment, the ink pot 36 is replaced with a
washing pot containing the washing liquid, and only the
opening portion 65a of the supply tube 65 is immersed
in the washing liquid in the washing liquid pot, and then
the tubing pump 64 is driven to supply the washing liquid
from the washing liquid pot to the ink fountain A.
[0045] Figures 9 and 10 show alternative embodiment
of the flexographic ink printing machine which is differ-
ent from the one in the above-described embodiment in
that only a single ink supply/recovery unit (ink transfer
means) is provided. The fundamental structure of the
ink supply/recovery unit is the same as the one de-
scribed in connection with Figures 1 to 4. More specifi-
cally, the ink pot 36, which contains a prescribed amount
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of the flexographic ink, is removably mounted on the
support plate 35, while only a single ink supply/recovery
unit ( the first ink supply/recovery unit ) 25 is provided.
The tube ( tube body for ink) 41 of the ink supply/recov-
ery unit 25 is immersed in the flexographic ink in the ink
pot 36. The opening portion 41b is inserted into the ink
fountain A to near the bottom thereof. Further, in this
embodiment, the reversible motor 40 of the ink supply/
recovery unit 25 is driven first in one direction and then
in the opposite direction when printing is conducted, and
this operation cycle is repeated at prescribed time inter-
vals, whereby the ink fountain A is supplied with flexo-
graphic ink from the ink pot 36 and the flexographic ink
in the ink fountain A is recovered to be returned to the
ink pot 36.
[0046] In this embodiment, when the printing is con-
ducted, the reversible motor 40 is firstly driven in one
direction (clockwise as seen in Figure 9) to supply the
ink fountain A with flexographic ink from the ink pot 36
via the tube 41 Then, after a certain period of time,. the
flexographic ink in the ink fountain A is recovered to be
returned to the ink pot 36 via the tube 41. The flexo-
graphic ink in the ink fountain A is thus kept in a fluid
condition, that is, . a dynamic condition that prevents
stagnation, by repeating the supply and the recovery of
the ink through the ink supply/recovery unit 25.
[0047] Further, when the printing is conducted, the
carriage 39 may move to the right or left, while at the
same time, the flexographic ink is supplied from the ink
pot 36 to the ink fountain A through the tube 41 by driving
the reversible motor 40 in one direction, while on the
other hand, the flexographic ink in the ink fountain A is
recovered to be returned to the ink pot 36 through the
tube 41 by driving the reversible motor 40 in the opposite
direction. This enables the ink to be reciprocated
through the tube 41 between the ink fountain A and the
ink pot 36 during a predetermined time period. In view
of preventing the viscosity of the ink from changing with
the passage of time, the total amount of the predeter-
mined time periods between ink supply and ink recovery
may preferably be less than or equal to three seconds,
no matter how many times ink supply and ink recovery
may be repeated.
[0048] In addition, when recovery and washing are
conducted, the residual flexographic ink in the ink foun-
tain A is recovered to be returned to the ink pot 36 by
rotationally driving the reversible motor 40 only in the
reverse direction. When the printing is conducted, or the
recovery/washing is conducted, the ink supply/recovery
unit 25 may be selectively moved along the ink fountain
A or held in a stationary position.
[0049] The printing machine described in the above
embodiments is designed to use the flexographic irik,
which needs to be circulated. The printing machine ac-
cording to the embodiments can also be applied to gly-
colic ink, which has. low viscosity and dries very quickly.
For instance, in the embodiment shown in Figures 1 to
4, an ink pot containing the glycolic ink is mounted on

the support plate, and one opening portion of the first
tube of the first ink supply/recovery unit is immersed in
the glycolic ink, while the other opening portion thereof
is communicated with the ink fountain A from above.
Then, when printing is conducted, the glycolic ink is sup-
plied from the ink pot only by the first ink supply/recovery
unit, the second ink supply/recovery unit having been
halted. On the other hand, when recovery and washing
are conducted, the residual ink in the ink fountain is re-
covered to be returned to the ink pot by the first ink sup-
ply/recovery unit. Since the glycolic ink does not need
to be circulated, the amount of ink which was conven-
tionally needed for circulating the ink can be saved,
whereby inventory cost can be reduced. In this config-
uration, the first tube of the first ink supply/recovery unit
serves not only as the ink supply path, but also as the
ink recovery path.
[0050] The tubing pump which is adopted as the ink
supply/recovery unit may be replaced with a pump of a
different type which can be energized forwardly and re-
versely. For instance, a pump which supplies the ink by
pressurizing the inside of the tank containing the flexo-
graphic and recovers the ink by vacuumizing inside the
tank , can be adopted.
[0051] As described above, according to the present
invention, the locating of the ink supply source adjacent
to the ink fountain defined between the ink transfer roll
and the regulating means enables the ink circulation
system to be shortened, and the ink which is discharged
needlessly to be greatly reduced, whereby a substantial
amount of ink can be saved. In addition, the shortened
ink circulation system enables the amount of washing
liquid to be reduced when washing is conducted, where-
by the amount of washing liquid discharged is markedly
reduced, which is very advantageous from the stand-
point of preventing pollution. Further, owing to this short-
ened ink circulation system, the washing necessary
when the color of the ink is changed in response to a
printing order change can be conducted in a shorter
time, thereby enabling small lot printing to be suitably
conducted in' accordance with various kinds of corru-
gated board sheets.
[0052] As described above, according to another em-
bodiment of the present invention, the locating of the ink
supply means and the ink recovery means adjacent to
the ink fountain defined between the ink transfer roll and
the regulating means enables the ink circulation system
to be shortened, and the ink which is discharged need-
lessly to be greatly reduced, whereby a substantial
amount of ink can be saved. In addition, the shortened
ink circulation system enables the amount of washing
liquid to be reduced when washing is conducted, where-
by the amount of washing liquid discharged is markedly
reduced, which is very advantageous from the stand-
point of preventing pollution. Further, owing to this short-
ened circulation system, the washing necessary when
the color of the ink is changed in response to a printing
order change can be conducted in a shorter time, there-
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by enabling small lot printing to be suitably conducted
in accordance with various kinds of corrugated board
sheets.
[0053] In addition, according to still another embodi-
ment of the present invention, since the ink circulation
system is comprised of a single ink transfer means and
a single ink tube body, the amount of the ink discharged.
needlessly can be further decreased, while at the same
time the amount of the washing liquid required for wash-
ing can be reduced. In addition, the structure of the sys-
tem can be simplified and thus the cost can be reduced.
[0054] The present invention has been described with
reference to the preferred embodiments thereof which
are intended to be illustrative rather than limiting. Vari-
ous changes and modifications may be made without
departing from the sprit and scope of the present inven-
tion in the following claims.

Claims

1. An apparatus for preventing an ink from getting dry
and thus becoming solid comprising:

an ink reservoir (36; 61) for the ink; and
means for circulating the ink between said ink
reservoir (36; 61) and an ink fountain (A) by
supplying the ink from said ink reservoir (36; 61)
to said ink fountain (A) while at the same time
recovering the ink from said ink fountain (A) to
said ink reservoir (36; 61); said circulating
means comprising:

an ink supply tube body (41; 47; 62; 65) for
supplying the ink from the ink reservoir (36;
61) to said ink fountain (A);
an ink recovery tube body (41, 47; 59; 66)
for recovering the ink from the ink fountain
(A) to the ink reservoir (36; 61); and
means (17; 68) for transferring the ink be-
tween said ink fountain (A) and said ink res-
ervoir (36; 61);
one open end (41a; 47a) of said ink supply
tube body (41; 47; 62; 65) communicates
with the ink reservoir (36; 61) and another
open end (41b; 47b) thereof opens into the
ink fountain (A);
one open end (41a; 47a) of said ink recov-
ery tube body (41, 47; 59; 66) communi-
cates with the ink reservoir (36; 61) and an-
other open end (41b; 47b)thereof opens in-
to the ink fountain (A).

2. A method for preventing an ink from getting dry and
thus becoming solid by utilizing an apparatus for
supplying and recovering the ink including an ink
reservoir (36; 61) for the ink, an ink supply/recovery
tube body (41; 47; 59; 62; 65; 66) for supplying the

ink from the ink reservoir (36; 61) to an ink fountain
(A) for recovering the ink from the ink fountain (A)
to the ink reservoir (36; 61), and means (17; 68) for
transferring the ink between said ink fountain (A)
and said ink reservoir (36; 61); said method com-
prising the step of:

keeping the ink in said ink fountain (A) in a fluid
condition by supplying the ink from said ink res-
ervoir (36; 61) to said ink fountain (A) while at
the same time recovering the ink from said ink
fountain (A) to said ink reservoir (36; 61), while
the ink is being transferred between said ink
fountain (A) and said ink reservoir (36; 61) by
said transferring means (17; 68).

3. The method according to claim 2, wherein said ink
supply/recovery tube body (41; 47; 59; 62; 65; 66)
comprising an ink supply tube body (41; 47; 62; 65)
for supplying the ink from the ink reservoir (36; 61)
to said ink fountain (A) and an ink recovery tube
body (41, 47; 59; 66) for recovering the ink from the
ink fountain (A) to the ink reservoir (36; 61);
whereby the ink being circulated between said ink
reservoir (36; 61) and a ink fountain (A) by supplying
the ink from said ink reservoir (36; 61) to said ink
fountain (A) while at the same time recovering the
ink from said ink fountain (A) to said ink reservoir
(36; 61).

4. The method according to claim 2, wherein said ink
transferring means (17; 68) is adapted to be able to
change the direction of the ink transferred between
said ink fountain (A) and said ink reservoir (36; 61)
so as to transfer the ink forwardly and reversely;
whereby the ink is reciprocated between said ink
reservoir (36; 61) and said ink fountain (A) by sup-
plying the ink from said ink reservoir (36; 61) to said
ink fountain (A) and recovering the ink from said ink
fountain (A) to said ink reservoir (36; 61).
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