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Description
BACKGROUND OF THE INVENTION:
Field of the Invention:

[0001] The present invention relates to a printer ink
exchange apparatus according to the preamble portion
of claim 1, for use in a flexographic printer etc. in which
an ink exchange at the time of a color change accom-
panying with an order change is automatically made.

Description of the Prior Art:

[0002] An ink exchange apparatus used in a flexo-
graphic printerin the prior artis described with reference
to Figs. 4(a), (b) and 5. A usual ink exchange apparatus
used in a flexographic printer, as shown in Fig. 4(a),
comprises an ink circulation and supply mechanism for
circulating ink between one of ink tanks and a printing
unit and supplying the ink to the printing unit; an ink tank
exchange mechanism for connecting a joint portion to
the ink tank of said ink circulation and supply mecha-
nism selectively to one of the ink tanks; and a wash liquid
supply mechanism for supplying a wash liquid to said
ink circulation and supply mechanism at the time of
washing of said ink circulation and supply mechanism.
[0003] Fig. 4(a) is a perspective view of the ink ex-
change apparatus, Fig. 4(b) is a side view of the printing
unit consisting of inking rolls (an anilox roll and a rubber
roll), a printing cylinder and an impression roll, and Fig.
5 is a flow chart showing an operation of said ink ex-
change apparatus.

[0004] The printing unit of a flexographic printer is
constructed as shown in Figs. 4(a), (b). Thatis, numeral
28 designates the printing cylinder having a printing die
29 fitted around its outer circumferential face, numeral
30 designates an impression roll disposed opposingly
to said printing cylinder 28, numeral 1 designates the
anilox roll (inking roll) and numeral 2 designates the rub-
ber roll (inking roll), all of which compose the printing
unit.

[0005] Numeral 3 designates a flexographic ink and
said flexographic ink 3 is supplied into a nip portion P
between the anilox roll 1 and the rubber roll 2 from the
ink tank 4a (or ink tank 4b) through an ink pump 7 and
an ink supply pipe 8.

[0006] And the ink 3 supplied into the nip portion P is
doctored by the rubber roll 2 and is transferred uniformly
onto the outer circumferential face of the anilox roll 1
and is further transferred onto the printing die 29 by a
contact of the surface of the anilox roll 1 and the printing
die 29 fitted around the outer circumferential face of the
printing cylinder 28.

[0007] On the other hand, a sheet 31, such as a cor-
rugated board sheet, to be printed passes between the
printing cylinder 28 and the impression roll 30 and
comes in contact with the printing die 29, thus a desired
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printing is made on the sheet 31.

[0008] While the printing is being made, the ink 3a
within the ink tank 4a is supplied into said nip portion P,
and an excess ink 3a overflows from both ends of said
nip portion P, flows down into end pans (ink reservoirs)
15a, 15b and returns to the ink tank 4a through return
pipes (discharge pipes) 10a, 10b.

[0009] Thus, the ink 3a circulates in said ink circula-
tion and supply mechanism while printing is made, and
after a desired printing is finished, an order change (ink
color change and printing die exchange) becomes nec-
essary.

[0010] Said ink circulation and supply mechanism is
further described concretely. Numerals 11a, 11b desig-
nate ink supply ports of the ink tanks 4a, 4b, numerals
5, 5 designate covers of the ink tanks on which said ink
supply ports 11a, 11b are provided and numeral 12 des-
ignates a joint provided at the lower end portion of the
ink supply pipe 8, and said joint 12 is fitted detachably
to either one of the ink supply ports 11a, 11b.

[0011] Numeral 13 designates a filter provided in the
middle of the ink supply pipe 8, numeral 7 designates
an ink pump provided on the upper side of said filter 13
in the middle of said ink supply pipe 8 and numeral 14
designates an ink funneling device provided at the upper
end portion of the ink supply pipe 8, and said ink fun-
neling device is disposed immediately above the nip
portion between the anilox roll 1 and the rubber roll 2.

[0012] Numerals 15a, 15b designate end pans dis-
posed immediately below both end portions of the anilox
roll 1 and the rubber roll 2, numerals 10a, 10b designate
return pipes (discharge pipes) elongating from said end
pans 15a, 15b, and numeral 10 designates a return pipe
(discharge pipe) connecting to said return pipes 10a,
10b, and the lower end portion of said return pipe 10
connects to either one of return ports 6a, 6b of the ink
tanks 4a, 4b.

[0013] Next, said wash liquid supply mechanism is
described concretely. Numeral 16 designates a wash
liquid pipe, and said wash liquid pipe 16 connects to the
ink supply pipe 8 via a solenoid valve 18 and a T-type
joint 17.

[0014] Next, said ink tank exchange mechanism is de-
scribed concretely. Numeral 20 designates a joint ele-
vating cylinder, numeral 21 designates a bucket driving
cylinder, numeral 22 designates a holder driving cylin-
der, numeral 23 designates a holder, numeral 25 desig-
nates a waste liquid bucket and numeral 32 designates
a bracket connecting the joint 12 and the return pipe 10.
[0015] The operation of the ink exchange apparatus
at the time of an order change is as follows:

[0016] As shown in Fig. 4(a), the joint 12 and the re-
turn pipe (discharge pipe) 10 are connected each other
by the bracket 12 and are movable together in any di-
rection of front and rear, right and left or up and down.
[0017] InFig. 5, (a), (b), (c) and (d) show a flow chart
at the time of an ink exchange, wherein Fig. 5(A) shows
a state of ink circulation and supply (state of ink supply
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start), Fig. 5(b) shows a state of ink recovery and Fig. 5
(c) shows a state of ink washing by a wash liquid.
[0018] First, by stopping the ink pump 7, the ink cir-
culation in the ink circulation passage is stopped, and
as shown in Fig. 5(b), the ink is recovered into the ink
tank 4a for a certain time by a timer setting.

[0019] Next, by a recovery finish signal, the bracket
32 connecting the joint 12 and the recovery pipe (dis-
charge pipe) 10 is elevated and is moved back, and as
shown in Fig. 5(c), the joint 12 and the lower end portion
of the return pipe 10 are moved to a position aside the
ink tank 4a, that is, a predetermined position above the
waste liquid bucket 25, and are stopped.

[0020] In this state, the solenoid valve 18 is opened,
wash liquid is automatically supplied toward the ink fun-
neling device 14 through the ink supply pipe 8 of the ink
circulation and supply passage from the wash liquid pipe
16 via the T-type joint 17, and the insides of the ink sup-
ply pipe 8 and the ink funneling device 14 are washed,
and further the ink of the nip portion between the anilox
roll 1 and the rubber roll 2, the ink in the end pans 15a,
15b and the ink in the return pipes 10a, 10b, 10 are
washed off.

[0021] In the meantime, the anilox roll 1 and the rub-
ber roll 2 are making idle running and the firstly used ink
sticked on the outer circumferential faces of both rolls
1, 2 and on the insides of both roll shaft end portions
and the end pans 15a, 15b are washed off.

[0022] At the same time, the wash liquid is automati-
cally supplied to the direction of the ink tank 4a through
the ink supply pipe 8 from the wash liquid pipe 16 via
the T-type joint 17, and the ink of the insides of the ink
supply pipe 8, the ink pump 7, the filter 13 and the joint
12 is also washed off.

[0023] Withthe operation as above, all the wash liquid
is discharged into the waste liquid bucket 25 from the
return pipes 10a, 10b, 10 and from the ink supply pipe
8 via the opening port joint 12. Supply of the wash liquid
is controlled by a time adjustable timer etc., and with a
signal given after a certain time passes, the solenoid
valve 18 is closed and the supply of wash liquid is
stopped. Even after the supply of wash liquid is stopped,
each device is kept stopped in that state, recovery of the
wash liquid is continued for a certain time, then by a sig-
nal from the timer of the recovery finish, the next oper-
ation is carried out.

[0024] Thatis, by moving the bracket 32, the joint 12
is moved to the ink supply port 11b of the ink tank 4b in
which ink for the next new order is contained, and the
end portion of the return pipe 10 is moved to the return
port 6b of the ink tank 4b, respectively, the movement
of the bracket 32 is stopped, then the bracket 32 is let
down, and the joint 12 is moved to the ink supply port
11b as shown in Fig. 4(a) and is automatically connected
thereto. Likewise, the end portion of the return pipe 10
is connected to the return port 6b.

[0025] In this state, the ink pump 7 is started, ink for
the next new order is circulated in the ink circulation and
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supply passage and a printing by use of the ink of the
new order is carried out.

[0026] Inthe ink exchange apparatus used in the flex-
ographic printer in the prior art, as shown in Figs. 4 and
5, upon finishing of a printing by use of ink of the previ-
ous order, the ink pump 7 is stopped, the circulating ink
is recovered into the presently used ink tank (of the pre-
vious order), then the connection of the lower end por-
tion of the ink circulation passage (the lower end por-
tions of the ink supply pipe 8 and the return pipe 10) and
the ink tank 4a is released, the lower end portion of the
ink circulation passage is moved above the waste liquid
bucket 25 by the ink tank exchange mechanism, the
wash liquid supply mechanism is worked, the ink circu-
lation passage is washed by the wash liquid, the turbid
wash liquid after used for washing is discharged into the
waste liquid bucket 25, then supply of the wash liquid is
stopped and the turbid wash liquid is recovered for a
certain time by a natural discharge. Then, the lower end
portion of the ink circulation passage is connected to the
ink tank 4b of the next new order and a printing by use
of ink of the new order is commenced.

[0027] This means that after the supply of wash liquid
is stopped, a natural discharge is carried out until the
turbid wash liquid is recovered. For this reason, a con-
siderable time is required for the recovery of wash liquid
of the roll nip portion or the circulation passage. In actual
cases where a preference is put on a productivity, how-
ever, a next printing (supply of ink) is reopened before
the liquid recovery is completely made, and in such
case, upon commencement of ink circulation, the resid-
ual wash liquid in the roll nip portion or in the circulation
passage returns into the ink tank, the ink there is diluted
so that the viscosity of ink is lowered or the ink of a new
order is discolored by mixing of the residual ink of the
previous order, hence there is such a problem that a
printing quality is lowered or the ink of a new order be-
comes unusable.

[0028] US-A-3 025 793 discloses a method and ap-
paratus with the features of the preamble portion of
claim 1 or 3, for changing inks in printing press fountains.
This apparatus has a plurality of ink tanks, an ink circu-
lation and supply mechanism for circulating the ink be-
tween one of said ink tanks and a printing unit, and an
exchange mechanism for selectively connecting one of
the ink tanks to the circulation mechanism. A wash liquid
supply mechanism is provided for washing the circula-
tion mechanism and a waste liquid recovery unit is pro-
vided for receiving waste liquid upon actuation of a se-
lector valve.

[0029] Another ink and solvent management system
for circulating ink, cleaning the ink system and separat-
ing ink from waste liquid and cleaner is known from GB-
A-2 267 061.

SUMMARY OF THE INVENTION:

[0030] It is an object of the present invention to pro-
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vide a printer ink exchange apparatus for use in a flex-
ographic printer etc. which can Qgreatly shorten a wash
liquid recovery time, @dissolve a dilution by the residual
wash liquid in the ink circulation and supply passage so
that a lowering of the ink viscosity (density) can be pre-
vented and@)dissolve a mixing of the ink of the previous
order remaining in the ink circulation and supply pas-
sage so that the ink of a new order is prevented from
becoming turbid, and, as a result, can enhance the pro-
ductivity and the printing quality.

[0031] The presentinvention provides a printerink ex-
change apparatus comprising a plurality of ink tanks; an
ink circulation and supply mechanism for circulating ink
between one of said ink tanks and a printing unit and for
supplying the ink to the printing unit; an ink tank ex-
change mechanism for selectively connecting an ink
tank joint portion of said ink circulation and supply mech-
anism to one of the ink tanks; a wash liquid supply mech-
anism for supplying a wash liquid to said ink circulation
and supply mechanism at the time of washing of said
ink circulation and supply mechanism; a waste liquid re-
covery unit for recovering a waste liquid after said ink
circulation and supply mechanism is washed by the
wash liquid, said ink circulation and supply mechanism
comprising a waste liquid discharge line for discharging
said waste liquid to said waste liquid recovery unit; and
a selector valve for switching a passage of liquid to the
direction of said waste liquid recovery unit; wherein, out
of liquid passages composing said waste liquid dis-
charge line, either one of that in the direction of said
waste liquid recovery unit and that in the direction of said
ink tank is made a preferential passage, and a two-way
valve provided at said preferential passage is used as
said selector valve.

[0032] The present invention also provides a printer
ink exchange apparatus comprising a plurality of ink
tanks; an ink circulation and supply mechanism for cir-
culating ink between one of said ink tanks and a printing
unit and for supplying the ink to the printing unit; an ink
tank exchange mechanism for selectively connecting an
ink tank joint portion of said ink circulation and supply
mechanism to one of the ink tanks; a wash liquid supply
mechanism for supplying a wash liquid to said ink circu-
lation and supply mechanism at the time of washing of
said ink circulation and supply mechanism; a waste lig-
uid recovery unit for recovering a waste liquid after said
ink circulation and supply mechanism is washed by the
wash liquid, said ink circulation and supply mechanism
comprising a waste liquid discharge line for discharging
said waste liquid to said waste liquid recovery unit; and
a selector valve for switching a passage of liquid to the
direction of said waste liquid recovery unit; wherein, out
of liquid passages composing said waste liquid dis-
charge line, that in the direction of said waste liquid re-
covery unit and that in the direction of said ink tank are
separated from each other at an ink reservoir, either one
of them is made a passage for suction by a discharge
pump, the other is made a passage for natural flow, and
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a two-way valve provided at said the other passage is
used as said selector valve.

[0033] In the printer ink exchange apparatus accord-
ing to the present invention constructed as described
above, at the time of washing, the selector valve is
switched to the direction of the ink tank, wash liquid is
supplied to the ink circulation and supply mechanism,
same as in the conventional ink exchange apparatus,
the ink circulation and supply mechanism is washed and
the waste liquid (wash liquid after used for washing) is
recovered into the waste recovery unit, then the ink tank
in which ink for a new order is contained and the ink
supply pipe of the ink circulation and supply mechanism
are connected together, the selector valve is switched
to the direction of the waste liquid recovery unit, ink is
supplied for a certain time, and together with said ink,
the residual waste liquid (residual wash liquid) is forcibly
discharged into the waste liquid recovery unit. In this
state, when a certain time passes, or when the color of
returning liquid comes to a certain deepness, the selec-
tor valve is switched to the direction of the ink tank, the
ink for a new order is circulated in the ink circulation and
supply mechanism and the ink is supplied to the printing
unit.

BRIEF DESCRIPTION OF THE DRAWINGS:

[0034] In the accompanying drawings:

[0035] Fig. 1 is a perspective view showing one ex-
ample of a printer ink exchange apparatus for explaining
the present invention.

[0036] Fig. 2 is a flow chart, wherein Fig. 2(a) shows
a state of ink circulation and supply, Fig. 2(b) shows a
state of ink recovery, Fig. 2(c) shows a state of ink wash-
ing by use of wash liquid and Fig. 2(d) shows a state of
ink supply start.

[0037] Fig. 3(a) is a side view of a preferred embodi-
ment of the invention showing a case where a two-way
valve is provided in the middle of the return pipe and
Fig. 3(b) is a side view showing a case where a two-way
valve is provided at an ink reservoir.

[0038] Fig. 4(a) is a perspective view showing an ink
exchange apparatus used in a flexographic printer in the
prior art and Fig. 4(b) is a side view showing the printing
unit.

[0039] Fig. 5is a flow chart, wherein Fig. 5(a) shows
a state of ink circulation and supply, Fig. 5(b) shows a
state of ink recovery, Fig. 5(c) shows a state of ink wash-
ing by use of wash liquid and Fig. 5(d) shows a state of
ink supply start.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS:

[0040] A printerink exchange apparatus similar to the
present invention is described based on one example
applied to a flexographic printer as shown in Figs. 1 and
2. Fig. 1 is a perspective view of said ink exchange ap-
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paratus and Fig. 2 is a flow chart showing functions (op-
eration status) of said ink exchange apparatus.

[0041] In Figs. 1 and 2, numeral 1 designates an an-
ilox roll, numeral 2 designates a rubber roll, numeral 3
designates a flexographic ink, numerals 4a, 4b desig-
nate ink tanks, numerals 5, 5 designate covers of said
ink tanks 4a, 4b, numerals 6a, 6b designate return ports
provided on said covers 5, 5, numeral 7 designates an
ink pump, numeral 8 designates an ink supply pipe, nu-
meral 10 designates a return pipe (discharge pipe), nu-
merals 11a, 11b designate supply ports provided on said
covers 5, 5, numeral 12 designates a joint, numeral 13
designates a filter, numeral 14 designates an ink fun-
neling device, numerals 15a, 15b designate end pans,
numeral 16 designates a wash liquid pipe, numeral 17
designates a T-type joint, numeral 18 designates a so-
lenoid valve, numeral 20 designates a joint elevating cyl-
inder, numeral 21 designates a bucket driving cylinder,
numeral 22 designates a holder driving cylinder, numer-
al 23 designates a holder, numeral 25 designates a
waste liquid bucket (waste liquid recovery unit), numeral
26 designates a three-way valve (selector valve) and
numeral 27 designates a waste liquid discharge pipe.
[0042] Incidentally, the construction and the function
of a printing unit in the flexographic printer are same as
those in the conventional ones.

[0043] Next, operation of the ink exchange apparatus
in the flexographic printer is described concretely.
[0044] When a printing of certain order is finished and
an ink exchange is made for another order, the ink pump
7 is stopped, a starting button of a control circuit (not
shown in the figure) of the ink tank exchange mecha-
nism is switched on and the ink exchange work is start-
ed.

[0045] Thatis, from a state of Fig. 2(a), the ink pump
is first stopped and, as shown in Fig. 2(b), the ink in the
ink circulation and supply passage is recovered into the
ink tank 4a. At this time, the three-way valve 26 is
switched to the direction of the ink tank 4a.

[0046] When a certain time set by a timer passes from
said state and ink recovery is finished, then upon a re-
covery finish signal, as shown in Fig. 2(c), the ink supply
pipe 8 and the joint 12 fitted at its lower end portion are
elevated by the joint elevating cylinder 20, and then the
holder 23 is moved back by the holder driving cylinder
22, and the joint 12 of the ink supply pipe 8 and the lower
end portion of the return pipe (discharge pipe) 10 are
moved above the waste liquid bucket (waste liquid re-
covery unit) 25.

[0047] In this state, the solenoid valve 18 is opened,
wash liquid is automatically supplied toward the anilox
roll 1 and the rubber roll 2 from the wash liquid pipe 16
via the T-type joint 17, and the inside of the ink supply
pipe 8 and the inside of the ink funneling device 14 are
washed. Further, the ink in the roll nip portion, the ink in
the end pans 15a, 15b and the ink in the return pipes
10a, 10b, 10 are washed off.

[0048] At this time, the anilox roll 1 and the rubber roll
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2 are making idle running and the firstly used ink sticked
on the outer circumferential faces of both rolls 1, 2 and
on the insides of both roll shaft end portions and end
pans 15a, 15b are washed off.

[0049] On the other hand, the wash liquid is also au-
tomatically supplied toward the ink tank 4a from the
wash liquid pipe 16 via the T-type joint 17, and the ink
of the inside of the ink supply pipe 8 and the ink of the
insides of the ink pump 7, the filter 13 and the joint 12
are washed off.

[0050] With the work as above, all the wash liquid is
discharged from the lower end portion of the return pipe
10 and the joint 12 of the ink supply pipe 8.

[0051] Supply and stop of the wash liquid are,control-
led by a time adjustable timer etc., and upon a signal
given after a certain time passes, the solenoid valve 18
is closed, the supply of wash liquid is stopped and the
next process is commenced.

[0052] That is, upon the supply of wash liquid being
stopped, recovery of the wash liquid is carried out for a
certain time. Then, the holder driving cylinder 22 is
worked, and the joint 12 of the ink supply pipe 8 and the
lower end portion of the return pipe 10, both supported
movably in the upward and downward directions by the
holder 23, are transferred to the right in Fig. 1 and
stopped so that the joint 12 positions correspondingly to
the supply port 11b of the ink tank 4b in which a new ink
for the next order is previously contained and the lower
end portion of the return pipe 10 positions correspond-
ingly to the return port 6b.

[0053] Upon finish of the wash liquid recovery, as
shown in Fig. 2(d), the holder 23 is advanced by the
bucket driving cylinder 21, and the joint 12 on the side
of the ink supply pipe 8 of the ink circulation and supply
passage is let down by the joint elevating cylinder 20 so
as to approach to the supply port 11b of the ink tank 4b
of the next new order and is connected thereto automat-
ically.

[0054] And the three-way valve (electromagnetic
valve) 26 is switched to the direction of the waste liquid
bucket (waste liquid recovery unit) 25. Then, the ink sup-
plied by the ink pump 7 pushes out forcibly for a certain
time, and is diluted itself by, the residual waste liquid
(residual wash liquid) in the ink circulation and supply
passage, so that the waste liquid is discharged through
the waste liquid discharge pipe 27 into the waste liquid
bucket (waste liquid recovery unit) 25 provided on the
outside of the ink tanks.

[0055] Incidentally, said forcible discharge time is
controlled by a timer setting made on experiences with
feedback of a sensor detected signal of the color of the
returning waste liquid, or by judgement of an operator
seeing the color.

[0056] After said forcible discharge time passes, the
three-way valve 26 is switched to the direction of the ink
tank 4b, the returning ink 3b is recovered into the ink
tank 4b, and the ink 3b in the ink tank 4b is circulated in
the ink circulation and supply mechanism and is sup-
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plied to the printing unit.

[0057] Thus, as the residual waste liquid (residual
wash liquid) is forcibly discharged by the ink for a new
order, the ink exchange time is greatly shortened. And
as the diluted ink is not returned to the ink tank, a low-
ering of the ink viscosity is prevented.

[0058] Incidentally, in said example, the three-way
valve 26 is used as a selector valve. According to the
invention, a two-way valve 33 shown in Fig. 3 may be
used.

[0059] That s, in Fig. 3(a) which corresponds to Fig.
2(d), atwo-way valve 33 is provided below the discharge
pipe 10. Fig. 3(b) shows a printing unit in which ink or
water returning from the return pipe 10 is once stored in
an ink reservoir 35 and then is sucked up by a discharge
pump 34, and in this case also, a two-way valve 33 is
provided at the ink reservoir 35. In this example, the dis-
charge pump 34 is stopped and the two-way valve 33 is
opened, thereby the residual waste liquid (residual wash
liquid) is prevented from mixing in the ink tank 4b of the
new order. In such way, the two-way valve 33 may be
used.

[0060] In the printer ink exchange apparatus accord-
ing to the present invention as described above, at the
time of washing, the selector valve is switched to the
direction of the ink tank, wash liquid is supplied to the
ink circulation and supply mechanism, same as in the
conventional ink exchange apparatus, the ink circulation
and supply mechanism is washed and the waste liquid
(wash liquid after used for washing) is recovered into
the waste recovery unit, then the ink tank in which ink
for a new order is contained and the ink supply pipe of
the ink circulation and supply mechanism are connected
together, the selector valve is switched to the direction
of the waste liquid recovery unit, ink is supplied for a
certain time, and together with said ink, the residual
waste liquid (residual wash liquid) is forcibly discharged
into the waste liquid recovery unit. In this state, when a
certain time passes, or when the color of returning liquid
comes to a certain deepness, the selector valve is
switched to the direction of the ink tank, the ink for a new
orderis circulated in the ink circulation and supply mech-
anism and the ink is supplied to the printing unit. There-
by, Mthe wash liquid recovery time can be greatly short-
ened, @a dilution by the residual waste liquid (residual
wash liquid) in the ink circulation and supply passage
can be dissolved so that a lowering of the ink viscosity
(density) can be prevented, @a mixing of the ink of the
previous order remaining in the ink circulation and sup-
ply passage can be dissolved so that the ink for a new
order is prevented from becoming turbid, and as a result,
the productivity and the printing quality can be en-
hanced.

[0061] The foregoing invention has been described in
terms of preferred embodiments. However, those skilled
in the art will recognize that many variations of such em-
bodiments exist. Such variations are intended to be
within the scope of the present invention and the ap-
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pended claims.

Claims
1. A printer ink exchange apparatus comprising

a plurality of ink tanks (4a, 4b) ;

an ink circulation and supply mechanism for cir-
culating ink (3) between one of said ink tanks
(4a,4b) and a printing unit (1,2) and for supply-
ing the ink (3) to the printing unit (1,2);

an ink tank exchange mechanism (20-23) for
selectively connecting an ink tank joint portion
of said ink circulation and supply mechanism to
one of the ink tanks (4a,4b);

a wash liquid supply mechanism for supplying
a wash liquid to said ink circulation and supply
mechanism at the time of washing of said ink
circulation and supply mechanism;

a waste liquid recovery unit (25) for recovering
a waste liquid after said ink circulation and sup-
ply mechanism is washed by the wash liquid,
said ink circulation and supply mechanism
comprising a waste liquid discharge line for dis-
charging said waste liquid to said waste liquid
recovery unit (25); and

a selector valve for switching a passage of lig-
uid to the direction of said waste liquid recovery
unit (25);

characterized in that

out of liquid passages composing said waste
liquid discharge line, either one of that in the direc-
tion of said waste liquid recovery unit (25) and that
in the direction of said ink tank (4a,4b) is made a
preferential passage, and a two-way valve (33) pro-
vided at said preferential passage is used as said
selector valve (26).

2. A printer ink exchange apparatus as claimed in
Claim 1, characterized in that said selector valve
(33) is provided at the end portion of a return pipe
(10) to the ink tank (4a,4b) of said ink circulation
and supply mechanism, and a waste liquid dis-
charge pipe (27) elongates from said selector valve
(33) to said waste liquid recovery unit (25).

3. A printer ink exchange apparatus comprising

a plurality of ink tanks (4a,4b);

an ink circulation and supply mechanism for cir-
culating ink (3) between one of said ink tanks
(4a,4b) and a printing unit (1,2) and for supply-
ing the ink (3) to the printing unit (1,2);

an ink tank exchange mechanism (20-23) for
selectively connecting an ink tank joint portion
of said ink circulation and supply mechanism to
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one of the ink tanks (4a,4b);

a wash liquid supply mechanism for supplying
a wash liquid to said ink circulation and supply
mechanism at the time of washing of said ink
circulation and supply mechanism;

a waste liquid recovery unit (25) for recovering
a waste liquid after said ink circulation and sup-
ply mechanism is washed by the wash liquid,
said ink circulation and supply mechanism
comprising a waste liquid discharge line for dis-
charging said waste liquid to said waste liquid
recovery unit (25); and

a selector valve for switching a passage of lig-
uid to the direction of said waste liquid recovery
unit (25);

characterized in that

out of liquid passages composing said waste
liquid discharge line, that in the direction of said
waste liquid recovery unit (25) and that in the direc-
tion of said ink tank (4a,4b) are separated from each
other at an ink reservoir (35), either one of them is
made a passage for suction by a discharge pump
(34), the other is made a passage for natural flow,
and a two-way valve (33) provided at said the other
passage is used as said selector valve (26).

Patentanspriiche

Druckfarbewechselvorrichtung mit

mehreren Druckfarbebehaltern (4a,4b),

einem Druckfarbeumwalz- und -zufiihrmecha-
nismus zum Umwalzen von Druckfarbe (3) zwi-
schen einem der Druckfarbebehélter (4a,4b)
und einer Druckeinheit (1,2) und zum Zuflhren
der Druckfarbe (3) zu der Druckeinheit (1,2),
einem Druckfarbebehalter-Wechselmechanis-
mus (20-23) zum selektiven Verbinden eines
Druckfarbebehalter-Verbindungsabschnitts
des Druckfarbeumwalz- und-zufihrmechanis-
mus mit einem der Druckfarbebehalter (4a,4b),
einem  Spilflissigkeits-Zufihrmechanismus
zum Zufiihren einer Spllflissigkeit zu dem
Druckfarbeumwalz- und zufihrmechanismus
wahrend des Waschens bzw. Spiilens des
Druckfarbeumwalz- und -zufilhrmechanismus,
einer Abflussigkeit-Auffang- bzw. Rickgewin-
nungseinheit (25) zum Rickgewinnen von Ab-
flissigkeit, nachdem der Druckfarbeumwalz-
und -zufihrmechanismus mit der Spulflissig-
keit gewaschen bzw. gespllt wurde, wobei der
Druckfarbeumwalz- und -zufiihrmechanismus
eine Abflissigkeit-Austragsleitung zum Austra-
gen der Abflissigkeit zu der Abflissigkeit-
Rickgewinnungseinheit (25) aufweist, und
einem Selektorventil zum Schalten eines Flis-
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sigkeitsdurchgangs in die Richtung der Abflls-
sigkeit-Riickgewinnungseinheit (25),

dadurch gekennzeichnet, daR

von den die Abflussigkeit-Austragsleitung bil-
denden Flussigkeitsdurchgéngen jeweils einer von
denen in der Richtung zur Abflissigkeit-Rickge-
winnungseinheit (25) und von denen in der Rich-
tung zum Druckfarbebehalter (4a,4b) zu einem be-
vorzugten Durchgang gemacht wird, und daf ein
an dem bevorzugten Durchgang angebrachtes
Zweiwegeventil (33) als das Selektorventil (26) ein-
gesetzt wird.

Druckfarbewechselvorrichtung nach Anspruch 1,
dadurch gekennzeichnet, dal das Selektorventil
(33) an dem Endabschnitt einer Ruckflihrleitung
(10) zum Druckfarbebehalter (4a,4b) des Druckfar-
beumwalz- und-zufiihrmechanismus vorgesehen
ist, und eine Abflissigkeit-Austragsleitung (27) sich
von dem Selektorventil (33) zu der Abflissigkeit-
Rickgewinnungseinheit (25) erstreckt.

Druckfarbewechselvorrichtung mit

mehreren Druckfarbebehaltern (4a,4b),

einem Druckfarbeumwalz- und -zufiihrmecha-
nismus zum Umwalzen von Druckfarbe (3) zwi-
schen einem der Druckfarbebehalter (4a,4b)
und einer Druckeinheit (1,2) und zum Zufiihren
der Druckfarbe (3) zu der Druckeinheit (1,2),
einem Druckfarbebehélter-Wechselmechanis-
mus (20-23) zum selektiven Verbinden eines
Druckfarbebehalter-Verbindungsabschnitts
des Druckfarbeumwalz- und-zufiihrmechanis-
mus mit einem der Druckfarbebehalter (4a,4b),
einem  Spllflissigkeits-Zufihrmechanismus
zum Zuflhren einer Spllflissigkeit zu dem
Druckfarbeumwalz- und-zufiihrmechanismus
wahrend des Waschens bzw. Spiilens des
Druckfarbeumwalz- und -zufiihrmechanismus,
einer Abflussigkeit-Auffang- bzw. Rickgewin-
nungseinheit (25) zum Rickgewinnen von Ab-
flissigkeit, nachdem der Druckfarbeumwalz-
und -zufihrmechanismus mit der Spulflissig-
keit gespllt bzw. gewaschen wurde, wobei der
Druckfarbeumwalz- und -zufiihrmechanismus
eine Abflissigkeit-Austragsleitung zum Austra-
gen der Abflissigkeit zu der Abflissigkeit-
Rickgewinnungseinheit (25) aufweist, und
einem Selektorventil zum Schalten eines Flis-
sigkeitsdurchgangs in die Richtung der Abflis-
sigkeit-Ruckgewinnungseinheit (25) ,

dadurch gekennzeichnet, dal

von den die Abflissigkeit-Austragsleitung bil-
denden Flussigkeitsdurchgéngen derjenige in der
Richtung zur Abflissigkeit-Rickgewinnungseinheit



13 EP 0739 729 B1 14

(25) und derjenige in der Richtung zum Druckfarbe-
behalter (4a,4b) an einem Druckfarbereservoir (35)
voneinander getrennt sind, wobei einer von diesen
zu einem Durchgang zum Absaugen mittels einer
Austragspumpe (34) und der andere zu einem
Durchgang fir natlrliche bzw. normale Strémung
gemacht wird, und ein an dem anderen Durchgang
vorgesehenes Zweiwegeventil (33) als das Selek-
torventil (26) eingesetzt wird.

Revendications

Un appareil pour échanger I'encre d'une machine a
imprimer comprenant :

une pluralité de réservoirs d'encre (4a, 4b) ;
un mécanisme de circulation et d'alimentation
en encre, pour faire circuler I'encre (3) entre I'un
desdits réservoirs (4a, 4b) et une unité d'im-
pression (1, 2), et pour fournir I'encre (3) a 'uni-
té d'impression (1, 2) ;

un mécanisme de changement de réservoir
d'encre (20 a 23), pour relier sélectivement a
une partie de liaison de réservoir d'encre dudit
meécanisme de circulation et d'alimentation en-
cre a l'un des réservoirs d'encre (4a, 4b) ;

un mécanisme d'alimentation de liquide de la-
vage, pour fournir un liquide de lavage audit
mécanisme de circulation et d'alimentation en
encre au moment du lavage dudit mécanisme
de circulation et d'alimentation en encre ;

une unité de récupération de liquide de déchet
(25), pour récupérer un liquide de déchet aprés
que ledit mécanisme de circulation et d'alimen-
tation en encre ait été lavé par le liquide de la-
vage, ledit mécanisme de circulation et d'ali-
mentation en encre comprenant une tuyauterie
de décharge de liquide de déchet, pour déchar-
ger ledit liquide de déchet a ladite unité de ré-
cupération de liquide de déchet (25) ; et

une valve de sélecteur, pour commuter le pas-
sage de liquide dans le sens de ladite unité de
récupération de liquide de déchet (25) ;

caractérisé en ce que

les passages de sortie de liquide composant
ladite tuyauterie de décharge de liquide de déchet,
celui allant en direction de ladite unité de récupéra-
tion de liquide (25) et celui dans la direction dudit
réservoir d'encre (4a, 4b), sont rendus au titre de
passages préférentiels, et une valve a deux voies
(33), prévue audit passage préférentiel, est utilisée
a titre de dite valve de sélecteur (26).

Un appareil pour échanger I'encre d'une machine a
imprimer selon la revendication 1,
caractérisé en ce que ladite valve de sélecteur (33)
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est prévue a la partie d'extrémité d'une conduite de
retour (10) au réservoir d'encre (4a, 4b) dudit mé-
canisme de circulation et d'alimentation en encre,
et une conduite de décharge de liquide de déchet
(25) s'étend, de ladite valve de sélecteur (33) a la-
dite unité de récupération de liquide de déchet (25).

Un appareil pour échanger I'encre d'une machine a
imprimer comprenant :

une pluralité de réservoirs d'encre (4a, 4b) ;
un mécanisme de circulation et d'alimentation
en encre, pour faire circuler I'encre (3) entre I'un
desdits réservoirs (4a, 4b) et une unité d'im-
pression (1, 2), et pour fournir I'encre (3) a l'uni-
té d'impression (1, 2) ;

un mécanisme de changement de réservoir
d'encre (20 a 23), pour relier sélectivement a
une partie de liaison de réservoir d'encre dudit
mécanisme de circulation et d'alimentation en-
cre a l'un des réservoirs d'encre (4a, 4b) ;

un mécanisme d'alimentation de liquide de la-
vage, pour fournir un liquide de lavage audit
mécanisme de circulation et d'alimentation en
encre au moment du lavage dudit mécanisme
de circulation et d'alimentation en encre ;

une unité de récupération de liquide de déchet
(25), pour récupérer un liquide de déchet aprés
que ledit mécanisme de circulation et d'alimen-
tation en encre ait été lavé par le liquide de la-
vage, ledit mécanisme de circulation et d'ali-
mentation en encre comprenant une tuyauterie
de décharge de liquide de déchet, pour déchar-
ger ledit liquide de déchet a ladite unité de ré-
cupération de liquide de déchet (25) ; et

une valve de sélecteur, pour commuter le pas-
sage de liquide dans le sens de ladite unité de
récupération de liquide de déchet (25) ;

caractérisé en ce que

les passages de sortie de liquide composant
ladite tuyauterie de décharge de liquide de déchet,
celui allant dans le sens de ladite unité de récupé-
ration de liquide (25) et celui allant dans le sens du-
dit réservoir d'encre (4a, 4b), sont séparés I'un de
l'autre au niveau d'un réservoir d'encre (35), l'un
d'entre eux étant affecté en passage pour aspiration
par une pompe de décharge (34), I'autre étant un
affecté en passage pour un écoulement naturel, et
une valve a deux voies (33), prévue au niveau dudit
autre passage, est utilisée a titre de dite valve de
sélecteur (26).
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