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Description
Technical Field

[0001] The presentinvention relates to the field of con-
tinuous ink jet printing and, more particularly, to flushing
of one ink from a fluid system and replacement of that
ink with an ink of a different color or chemistry.

Background Art

[0002] Incontinuous inkjet printing, a printer may have
a variety of printing jobs, each requiring a different ink.
Ink choice may be based on color, permanence or ease
of operation. It is therefore desirable that the ink in a
continuous ink jet printer be easily changed, rather than
dedicating a separate printer to each type of ink.

[0003] As ink chemistry, in addition to color, may be
incompatible between inks, itis desirable to flush the sys-
tem with a colorless fluid of low surface tension to remove
and dilute the old ink, before introducing the new ink.
[0004] Existing art requires the operator to perform
such tasks as draining the old ink and flush fluid by in-
serting a tube into a fitting while holding a bucket as the
tank drains, disposing of these buckets of waste, and
connecting a special manifold in place of the printhead
to properly route the fluid. The flush fluid is then circulated
and disposed. No provision is made to remove ink
trapped in tubing by sending it directly to waste. The flush
instead works by successive dilutions of the residual ink.
[0005] Itis seen, therefore, that it would be desirable
to have animproved flush system for use with continuous
ink jet printing systems.

Summary of the Invention

[0006] The present invention proposes flushing resid-
ual ink from a fluid system to facilitate an ink change.
[0007] In accordance with one aspect of the present
invention, the flushing of ink from an ink jet fluid system
is facilitated by a flush system module which attaches to
the fluid system. The flush system rinses the printhead,
ink tank, and all fluid lines exposed to ink with a flush
fluid. The flush system module also removes the waste
ink and flush fluid from the ink jet printer fluid system.
Control of the flush system module is carried out by the
ink jet printer control system capable of handling this
function.

[0008] Other objects and advantages of the invention
will be apparent from the following description, the ac-
companying drawing and the appended claims.

Brief Description of the Drawing

[0009]

Fig. 1isaschematic diagram of atypical fluid system,
including a printhead, of an ink jet printing system;
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Fig. 2 is a schematic diagram of a flush fluid supply
unit connected to the fluid system of Fig. 1;

Fig. 3 is a flowchart diagram illustrating attachment
of the flush system module of the present invention;
and

Fig. 4 is a flowchart diagram illustrating one flush
sequence of the flush module, in accordance with
the present invention.

Detailed Description of the Preferred Embodiments

[0010] Referring to Fig. 1, there is illustrated a typical
fluid system 10 for an ink jet printer. Ink is pumped from
an ink tank 12 to a drop generator 14, having an associ-
ated eyelid 13 and eyelid solenoid 15. Non-printing ink
drops formed by the drop generator are caught by catcher
means 16 and returned to the ink tank which is under
vacuum, supplied by vacuum pump 42. An ink supply 36
and replenishment fluid supply 38 supply ink and/or re-
plenishment fluid to the ink tank 12, as needed. The ink
tank 12 includes a float for monitoring fluid levels. Addi-
tional lines 46, 48 and 50 connect the catch pan, the
catcher, and the bar outlet, respectively, to the ink tank
12, across umbilical 52. The printhead portion of the sys-
tem further comprises a pressure transducer 54, a bar
outlet valve 55, a final filter 62, and an air filter 63 for
filtering the system. The ink refill portion of the system
includes additional filters 66 and 68 in line with valves 70
and 72, respectively. Additional components of the ink
system comprise an ink pump 74 for pumping ink through
the system, and an ink cell 78 for measuring ink concen-
tration.

[0011] In accordance with the present invention, to
change the ink in the printer system, it is necessary to
flush all the ink out of the fluid lines 20 to and from the
drop generator, the catcher, and the catch pan. Itis also
necessary to flush the bypass line 22 from the ink filter
24 and the ink refill line 26. Finally, the ink tank 12 must
also be rinsed.

[0012] To facilitate this flushing, a flush system 28 is
employed as shownin Fig. 2. The flush system comprises
certain system changes to the existing printer fluid sys-
tem and a separable flush system module, indicated by
dotted line 76. The changes to the fluid system involve
inserting and securing a spray tube 32 into an available
service port 34 on the top of the fluid supply tank 12. One
embodiment of the spray tube comprises a tube having
a number of holes in the tube wall from which flush fluid
can spray. Other devices which can rinse or spray flush
fluid around the inside of the ink tank may also be em-
ployed. This spray tube device will be used to spray flush
fluid on the inside of the ink supply tank to assist in flush-
ing ink from the tank inside surfaces.

[0013] Existing fluid system control software is also up-
graded by means of a floppy disk or some other suitable
means. The upgraded software is programmed to include
not only the control sequences normally employed by the
fluid system for normal operation, but also for a ink



3 EP 1013 440B1 4

change flush sequence. In this new flush sequence, the
printer controller is programmed not only to operated the
pumps and the valves, etc. of the regular fluid system
but also to operate the valves, pumps, etc. of the flush
module.

[0014] Once these two permanent changes have been
made to the fluid system: the installation of the spray tube
device and upgrading the fluid system control software;
the flush system module can be attached to the fluid sys-
tem whenever needed for an ink change.

[0015] The attachment may be by any suitable means,
such as by applying the steps in the flowchart 100 of Fig.
3. Initially, to attach the flush system module, the main
ink filter 24 of the fluid system is removed, as indicated
at block 102. Continuing with Fig. 3, and referring also
to Figs. 1 and 2, the flush system lines 1b, 2b, and 3b
are connected to the lines which normally connectto each
of the filter ports 1a, 2a, and 3a, respectively. The ink
refill and the replenishment fluid containers 36 and 38
are disconnected from the fluid system, at the ink/replen-
ishment end of the system, as indicated at block 104,
and flush system lines 4 and 5 in Fig. 2 are connected in
their place, as indicated by block 106. Flush system line
6inFig. 2is connected to the spray tube device, as shown
at block 108. Then line 7 in Fig. 2 connects to an existing
or supplied drain port, as shown by block 110, typically
on the bottom of the fluid tank. At block 112, an electronic
cable (not shown) is connected from the flush system to
the fluid system controller or computer (not shown).
[0016] Continuing with Fig. 4 and referring also to Fig.
2, after the connections are made, the operator initiates
a flush cycle from the keyboard or control panel of the
ink jet print station. The ink jet controller then initiates the
flush sequence. In a preferred embodiment of the present
invention, the flush sequence follows the steps illustrated
in flowchart 114 of Fig. 4. Initially, and simultaneously,
the fluid supply tank 12 is emptied to waste 80 by means
of the ink pump 74 and the flush fluid tank 30 is filled with
flush fluid, as indicated at blocks 116 and 118, respec-
tively. Flush fluid is drawn into the flush fluid tank by vac-
uum supplied through line 5, which was connected to the
replenisher port on the back of the print station. The vac-
uum on the flush fluid tank is controlled by the replenish-
ment valve 72. Once the flush fluid tank 30 is filled, as
determined by a float switch in the tank, the replenish-
ment valve is closed and the flush fluid tank is vent to
atmosphere by vent valve 90. This stops the transfer of
flush fluid from the flush fluid supply 98.

[0017] Once the fluid supply tank 12 is empty and the
flush fluid tank 30 is full, flush fluid is pumped by pump
93 to the printhead, as indicated at block 120, via print-
head valve 82. With the bar outlet valve 55 open, the
drop generator and the bar outletline are flushed. Closing
the bar outlet valve forces the flush fluid out of the orifices
of the drop generator to rinse off the charge plate and
catcher 16, and the eyelid 13. With the catcher valve 64
open and the eyelid 13 closed, this fluid is drawn away
by the catcher rinsing the catcher line. Closing the catcher
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valve and opening the eyelid and the catch pan valve 60
causes the flush fluid to rinse the catch pan and the catch
pan line.

[0018] Next, the printhead valve 82 is closed and the
ink supply valve 70 of the print station is opened, at block
122, to allow flush fluid to flush the ink supply line. At
block 124, the ink supply valve is shut and the tank valve
86 is opened. Simultaneously, at block 124, flush fluid is
pumped through the filter bypass line 2b, fluid supply tank
drain line 7 and the fluid supply tank spray tube 6. Fluid
restrictors 58 in the bypass line and in the tank drain line
ensure sufficient pressure is maintained for the spray
tube to produce the desire spray of flush fluid inside the
fluid tank. The spray tube device sprays flush fluid on the
inside of the flush fluid supply tank rinsing ink off the
inside surfaces of the tank.

[0019] During the previous stages of the flush cycle,
all flush fluid is circulated to the fluid supply tank and is
pumped to waste, and no flush fluid is re-circulated
throughout the fluid system. The duration of the fluid sup-
ply tank spray cycle is such that the flush fluid tank emp-
ties just before the spray cycle ends. Subsequently, as
shown at step 126, the vent valve remains open, the flush
fluid pump continues to run and the printhead valve is
opened. Air is then pumped through the bar inlet and bar
outlet line by the flush system pump. This serves to evac-
uate the flush fluid from the drop generator and the bar
inlet and outlet lines. The fluid system vacuum pump re-
mains on, keeping the ink tank under vacuum to aid in
drawing air through the drop generator. The ink tank vac-
uum also evacuates the catcher line and the catch pan
lines. Next, at block 128, the printhead valve is closed
and the air from the flush fluid supply pump is pumped/
drawn through the ink supply line, thus evacuating flush
fluid from it. And finally, at block 130, the flush fluid pump
delivers air to evacuate the bypass line, fluid supply tank
waste line and the tank spray line. Upon completion of
this step, the system is completely flushed and evacuat-
ed. Ifrequired, this flush sequence may be repeated. This
may be needed for example when changing to a highly
incompatible ink or changing to a lightly colored ink such
as yellow. Once the fluid system is sufficiently clean, the
flush module can be disconnected. Another ink filter must
be installed and the fluid system is ready to be filled with
the new ink.

[0020] During the flush sequence, waste fluid is
pumped into the waste tank 80. Subsequent to the flush-
ing operation, after the flush module is disconnected from
the printer fluid system, the flush fluid unit can be rolled
to a convenient location and then emptied into an appro-
priate waste fluid receptacle via the waste pump 88. Typ-
ically, this is a manually controlled operation. Also during
the flushing sequence, the fluid levels in the waste tank,
flush fluid tank and the fluid supply tank are all monitored
to prevent overflow.

[0021] Inapreferred embodiment of the presentinven-
tion, the flush fluid used is a clear fluid, so as not to leave
residue or to tint light colored ink. It is also compatible
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with the inks used in continuous ink jet systems. Addi-
tionally, the flush fluid may contain a surfactant to lower
the surface tension to aid in wetting out filters and other
components.

[0022] The invention has been described in detail with
particular reference to certain preferred embodiments
thereof, but it will be understood that modifications and
variations can be effected within the scope of the inven-
tion as claimed.

Claims

1. Acontinuousink jet printer system having a fluid sys-
tem (10) including a drop generator (14), an ink tank
(12), and a plurality of fluid lines (20) through which
ink is transferred between the ink tank (12) and the
drop generator (14); characterized by a plurality of
ports (1a, 2a, 3a) connected to the fluid lines (20),
and a flush system module (76) that includes:

a plurality of flush system lines (1b, 2b, 3b) con-
nectable to the plurality of ports (1a, 2a, 3a) for
flushing ink residue from the fluid system (10)
by supplying a flush fluid to fluid lines (20) of the
fluid system (10) which contain ink;

awaste tank (80) into which ink is removed from
the fluid system; and

a flush fluid tank (30) from which the inside of
the ink tank (12) is supplied with the flush fluid
the flush fluid being removed from the fluid sys-
tem and the fluid lines into the waste tank (80).

2. A continuous ink jet printer system as claimed in
claim 1 further comprising a controller for controlling
flushing of the fluid system (10).

3. A continuous ink jet printer system as claimed in
claim 1 further comprising a controller for fluid sys-
tem valves and pumps to ensure flow of flush fluid
to the fluid system.

4. A continuous inkjet printer system as claimed in
claim 1 further characterized by the flush system
module (76) utilizing fluid system vacuum as a vac-
uum source.

5. A continuous ink jet printer system as claimed in
claim 1 further characterized by a sprayer adapted
to rinse the ink tank (12).

6. A method for flushing ink residue from a fluid system
(10) of a continuous inkjet printer system having an
ink tank (12), a drop generator, and a plurality of fluid
lines (20) to supply ink to system components, char-
acterized by the steps of:

attaching a flush system module (76) to the fluid
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10.

lines (20), the flush system module (76) com-
prising a waste tank (80), a flush fluid tank (30),
and flush system lines (1b 2b, 3b);

supplying flush fluid to the plurality of fluid lines
(20) of the fluid system (10) which contain ink;
removing ink from the fluid system (10);
rinsing an inside of the ink tank (12) with the
flush fluid; and

removing the flush fluid from the fluid system
(10) and the fluid lines (20).

A method as claimed in claim 6 wherein the step of
supplying flush fluid to fluid lines comprises the step
of pumping the flush fluid.

A method as claimed in claim 6 wherein the step of
removing flush fluid from the fluid lines further com-
prises the step of pumping air through the fluid lines.

A method as claimed in claim 6 wherein the step of
rinsing an inside of the ink tank further comprises
the step of spraying the flush fluid at inside surfaces
of the ink tank.

A method as claimed in claim 6 wherein the step of
supplying flush fluid further comprises the step of
supplying a pressurized flush fluid.

Patentanspriiche

1.

Kontinuierlicher Tintenstrahldrucker, der ein Flis-
sigkeitssystem (10) umfasst, mit einer Tropfener-
zeugungseinrichtung (14), einem Tintentank (12)
und einer Vielzahl von Flussigkeitsleitungen (20),
durch die Tinte zwischen dem Tintentank (12) und
der Tropfenerzeugungseinrichtung (14) ubertragen
wird,

gekennzeichnet durch

eine Vielzahl von Kanalen (1a, 2a, 3a), die mit den
Flussigkeitsleitungen (20) verbunden sind, und
durch ein Spulsystem-Modul (76), welches umfasst:

eine Vielzahl von Spilungsleitungen (1b, 2b,
3b), die mit der Vielzahl von Kanélen (1a, 2a,
3a) verbunden sind, um Tintenreste aus dem
Flussigkeitssystem (10) wegzuspiilen durch Zu-
fuhren einer Spulflissigkeit in Flussigkeitslei-
tungen (20) des Flussigkeitssystems (10), die
Tinte enthalten;

einen Abfallbehélter (80), in den Tinte aus dem
Flussigkeitssystem entleert wird; und

einen Spulflissigkeitstank (30), von dem aus
dasInnere des Tintentanks (12) mitder Spulflis-
sigkeit versorgt wird, wobei die Spulflissigkeit
aus dem Flussigkeitssystem und den Flissig-
keitsleitungen entfernt und in den Abfallbehélter
(80) verbracht wird.
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Kontinuierlich arbeitender Tintenstrahldrucker nach
Anspruch 1, mit einer Steuereinrichtung zum Steu-
ern der Spullung des Flussigkeitssystems (10).

Kontinuierlich arbeitender Tintenstrahldrucker nach
Anspruch 1, mit einer Steuereinrichtung fur Ventile
und Pumpen des Flissigkeitssystems, um zu ge-
wahrleisten, dass Spulflissigkeitin das Flissigkeits-
system stromt.

Kontinuierlich arbeitender Tintenstrahldrucker nach
Anspruch 1, dadurch gekennzeichnet, dass das
Spulsystem-Modul (76) ein Flissigkeitssystem-Va-
kuum als Vakuumquelle verwendet.

Kontinuierlicher Tintenstrahldrucker nach Anspruch
1, gekennzeichnet durch eine Spriheinrichtung
zum Ausspllen des Tintentanks (12).

Verfahren zum Wegspulen von Tintenresten aus ei-
nem Flissigkeitssystem (10) eines kontinuierlich ar-
beitenden Tintenstrahldruckers mit einem Tinten-
tank (12), einer Tropfenerzeugungseinrichtung und
einer Vielzahl von Flussigkeitsleitungen (20) zum
Zufuihren von Tinte zu Systemkomponenten,
gekennzeichnet durch die Schritte:

Anbringen eines Spulsystem-Moduls (76) an
den Flussigkeitsleitungen (20), wobei das Spul-
system-Modul (76) einen Abfallbehalter (80), ei-
nen Spulflissigkeitstank (30) und Spilungslei-
tungen (1b, 2b, 3b) aufweist;

Zufuthren von Spiilflissigkeit zu der Vielzahl von
Flussigkeitsleitungen (20) des Flussigkeitssy-
stems (10), die Tinte enthalten;

Entfernen von Tinte aus dem FlUssigkeitssy-
stem (10);

Ausspilen eines Innenraums des Tintentanks
(12) mit der Spulflissigkeit; und

Entfernen der Spulflissigkeit aus dem Flissig-
keitssystem (10) und den Flussigkeitsleitungen
(20).

Verfahren nach Anspruch 6, worin der Schritt des
Zufuihrens von Spiilflissigkeit zu den Flissigkeits-
leitungen den Schritt des Pumpens der Spuilfliissig-
keit umfasst.

Verfahren nach Anspruch 6, worin der Schritt des
Entnehmens von Spiilfliissigkeit aus den Fliissig-
keitsleitungen den Schritt des Pumpens von Luft
durch die Flussigkeitsleitungen umfasst.

Verfahren nach Anspruch 6, worin der Schritt des
Ausspiilens eines Innenraums des Tintentanks wei-
terhin den Schritt des Aufspriihens der Spilflissig-
keit auf Innenflachen des Tintentanks umfasst.
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10. Verfahren nach Anspruch 6, worin der Schritt des

Zufuhrens von Spulflissigkeit zudem den Schritt des
Zufuhrens einer unter Druck stehenden Spiilflissig-
keit aufweist.

Revendications

Systeme d'imprimante a jet d’encre en continu com-
portant un systéeme pour fluide (10) comprenant un
générateur de gouttes (14), un réservoir d’encre (12)
etune pluralité de conduites pour fluide (20) atravers
lesquelles I'encre est transférée entre le réservoir
d’encre (12) et le générateur de gouttes (14), carac-
térisé par une pluralité d’orifices (1a, 2a, 3a) reliés
aux conduites pour fluide (20), et un module de sys-
téeme de chasse (76) qui comprend :

une pluralité de conduites de systeme de chasse
(1b, 2b, 3b) pouvant étre reliées a la pluralité
d'orifices (1a, 2a, 3 a) en vue de chasser les
résidus d'encre du systeme pour fluide (10) en
fournissant un fluide de chasse aux conduites
pour fluide (20) du systéme pour fluide (10) qui
contiennent I'encre,

un réservoir de déchets (80) dans lequel I'encre
est retirée du systéeme pour fluide, et

un réservoir de fluide de chasse (30) a partir
duquel I'intérieur du réservoir d’encre (12) recoit
le fluide de chasse, le fluide de chasse étant
retiré du systeme pour fluide et des conduites
pour fluide pour aller a I'intérieur du réservoir de
déchets (80).

Systéme d’'imprimante a jet d’encre en continu selon
la revendication 1, comprenant en outre un contré-
leur destiné a commander la chasse du systeme
pour fluide (10).

Systéme d'imprimante a jet d’encre en continu selon
la revendication 1, comprenant en outre un contré-
leur des vannes et des pompes du systéme pour
fluide afin d’assurer I'écoulement du fluide de chasse
vers le systeme pour fluide.

Systéme d’'imprimante a jet d’encre en continu selon
la revendication 1, caractérisé en outre en ce que
le module de systéme de chasse (76) utilise un élé-
ment d’aspiration du systeme pour fluide en tant que
source de vide.

Systéme d’'imprimante a jet d’encre en continu selon
la revendication 1, caractérisé en outre par un pul-
vérisateur congu pourrincer le réservoird’encre (12).

Procédé destiné a chasser les résidus d’encre d’'un
systeme pour fluide (10) d'un systéme d’imprimante
a jet d’encre en continu comportant un réservoir
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d’encre (12), un générateur de gouttes et une plura-
lité de conduites pour fluide (20) afin de fournir de
I'encre a des composants du systéme, caractérisé
par les étapes consistant a :

fixer un module de systéme de chasse (76) aux
conduites pour fluide (20), le module de systeme
de chasse (76) comprenant un réservoir de dé-
chets (80), un réservoir de fluide de chasse (30)
et des conduites pour systeme de chasse (1b,
2b, 3b),

fournir le fluide de chasse a la pluralité de con-
duites pour fluide (20) du systeme pour fluide
(10) qui contiennent I'encre,

retirer I'encre du systéme pour fluide (10),
rincer l'intérieur du réservoir d’encre (12) avec
le fluide de chasse, et

retirer le fluide de chasse du systéme pour fluide
(10) et des conduites pour fluide (20).

Procédé selonlarevendication 6, dans lequel I'étape
consistant a fournir le fluide de chasse aux conduites
pour fluide comprend I'étape consistant a pomper le
fluide de chasse.

Procédé selonlarevendication 6, dans lequel I'étape
de retrait du fluide de chasse des conduites pour
fluide comprend en outre I'étape consistant a pom-
per de I'air au travers des conduites pour fluide.

Procédé selonlarevendication 6, dans lequel I'étape
de ringage de l'intérieur du réservoir d’encre com-
prend en outre I'étape de pulvérisation du fluide de
chasse au niveau des surfaces intérieures du réser-
voir d’encre.

Procédé selonlarevendication 6, dans lequel I'étape
de fourniture du fluide de chasse comprend en outre
I'étape de fourniture d’'un fluide de chasse sous pres-
sion.
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