EP 4 420 884 A1

Patent Office

des vy (11) EP 4 420 884 A1

(1 9) ’ e "llmlmllHH||m||m|‘|H|m|Hl“||mml”lml‘ll“‘"H‘mll‘
Patentamt
0 European

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: (51) International Patent Classification (IPC):
28.08.2024 Bulletin 2024/35 B41J 2/175 (2006.01) B41J 2/18 (2006.01)

(21) Application number: 23207505.1 (52) Cooperative Patent Classification (CPC):

B41J 2/175; B41J 2/17596; B41J 2/18
(22) Date of filing: 02.11.2023

(84) Designated Contracting States: (71) Applicant: Toshiba TEC Kabushiki Kaisha
ALATBE BG CH CY CZDE DKEE ES FI FR GB Tokyo 141-8562 (JP)
GRHRHUIEISITLILTLULVMC ME MK MT NL
NO PL PT RO RS SE SI SK SM TR (72) Inventor: Gomi, Takanori
Designated Extension States: Tokyo, 141-8562 (JP)

BA
Designated Validation States: (74) Representative: Bandpay & Greuter
KH MA MD TN 11 rue Christophe Colomb
75008 Paris (FR)
(30) Priority: 22.02.2023 JP 2023026511

(54) LIQUID DISPENSING RECORDING DEVICE

(67)  According to one embodiment, a liquid dispens-
ing recording device includes a liquid dispensing head,
a liquid supply tank, a pump, a first tank, and a second
tank. The liquid dispensing head dispenses a liquid. The
liquid supply tank stores the liquid. The pump can regu-
late a flow of the liquid when the pump is stopped by
setting an amount of the liquid to be supplied larger than
a sum of an amount of the liquids passing through and
dispensed from the liquid dispensing head. The first tank
is connected downstream of the liquid supply tank and
upstream of the pump, and has a liquid surface at a po-
sition lower than a nozzle surface of the liquid dispensing
head. The second tank is connected downstream of the
pump and upstream of the liquid dispensing head, and
has a liquid surface at a position higher than the nozzle
surface of the liquid dispensing head. If a liquid surface
difference between the liquid surfaces of the first tank
and the second tank is defined as h, the nozzle surface
of the liquid dispensing head is located at or above a
midpoint of the liquid surface difference h while the device
is stopped. ‘\
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Description
FIELD
[0001] Embodiments described hereinrelate generally

to a liquid dispensing recording device.
BACKGROUND

[0002] Inthe related art, as a liquid dispensing record-
ing device, there is an inkjet recording device including
an inkjet head, which is a liquid dispensing head that
dispenses ink as a liquid, and supplies the ink to the inkjet
head by circulating the ink.

[0003] In an ink circulation method of the inkjet head,
there is a technique of performing various kinds of control
in order to perform stable circulation of ink, such as pres-
sure detection by a pressure sensor, ink liquid surface
detection, and flow rate variation of an ink circulation
pump. However, if the ink circulation is stopped, the ink
may not be held, the ink may flow downstream, and the
ink may leak from the inkjet head. When the ink leaks
from the inkjet head, it may be difficult to start the next
ink circulation.

DISCLOSURE OF INVENTION

[0004] Tothisend,thereis provideda liquid dispensing
recording device comprising: a liquid dispensing head
configured to dispense a liquid; a liquid supply tank con-
figured to store the liquid; a pump configured to regulate
a flow of the liquid when the pump is stopped by setting
an amount of the liquid to be supplied larger than a sum
of an amount of the liquid passing through the liquid dis-
pensing head and an amount of the liquid dispensed from
the liquid dispensing head; a first tank connected down-
stream of the liquid supply tank and upstream of the
pump, and having a liquid surface at a position lower than
a nozzle surface of the liquid dispensing head; a second
tank connected downstream of the pump and upstream
of the liquid dispensing head, and having a liquid surface
at a position higher than the nozzle surface of the liquid
dispensing head, wherein if a liquid surface difference
between the liquid surface of the first tank and the liquid
surface of the second tank is defined as h, the nozzle
surface of the liquid dispensing head is located at or
above a midpoint of the liquid surface difference h while
the device is stopped.

[0005] Preferred embodiments are set out in depend-
ent claims.

DESCRIPTION OF THE DRAWINGS
[0006] Figure 1 is an explanatory diagram schemati-

cally showing a configuration of a liquid dispensing re-
cording device according to an embodiment.
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DETAILED DESCRIPTION

[0007] In general, according to one embodiment, pro-
vided is a liquid dispensing recording device capable of
maintaining a negative pressure on a nozzle surface of
a liquid dispensing head when the device is stopped.
[0008] The liquid dispensing recording device accord-
ing to an embodiment includes a liquid dispensing head,
a liquid supply tank, a pump, a first tank, and a second
tank. The liquid dispensing head dispenses a liquid. The
liquid supply tank stores the liquid. The pump can regu-
late a flow of the liquid when the pump is stopped by
setting an amount of the liquid to be supplied larger than
a sum of an amount of the liquid passing through the
liquid dispensing head and an amount of the liquid dis-
pensed from the liquid dispensing head. The first tank is
connected downstream of the liquid supply tank and up-
stream of the pump, and has a liquid surface at a position
lower than a nozzle surface of the liquid dispensing head.
The second tank is connected downstream of the pump
and upstream of the liquid dispensing head, and has a
liquid surface at a position higher than the nozzle surface
of the liquid dispensing head. If aliquid surface difference
between the liquid surface of the first tank and the liquid
surface of the second tank is defined as h, the nozzle
surface of the liquid dispensing head is located at or
above a midpoint of the liquid surface difference h while
the device is stopped.

[0009] Hereinafter, a configuration of a liquid dispens-
ing recording device 1 according to an embodiment will
be described with reference to Figure.

[0010] Figure is an explanatory diagram schematically
showing the configuration of the liquid dispensing record-
ing device 1 according to the embodiment. In Figure, a
flow of a liquid 200 during driving is indicated by arrows.
[0011] As shown in Figure, the liquid dispensing re-
cording device 1 includes a liquid dispensing head 3, a
liquid circulation device 4, and a control device 5. The
liquid dispensing recording device 1 may include a mov-
ing mechanism that moves the liquid dispensing head 3
and a conveying mechanism that conveys a recording
medium that dispenses the liquid 200.

[0012] Inanexample of the embodiment, the liquid dis-
pensing recording device 1 circulates ink as the liquid
200 and dispenses the ink from the liquid dispensing
head 3 to arecording medium. Therefore, in the following
description, it is assumed that the liquid dispensing re-
cording device 1 is the inkjet recording device 1, the liquid
dispensing head 3 is the inkjet head 3, the liquid circula-
tion device 4 is the ink circulation device 4, and the liquid
200 is the ink 200.

[0013] A plurality of nozzles, which are holes, are
formed in a nozzle surface 31 of the inkjet head 3. The
inkjet head 3 is adjusted at a position in a height direction
such that a meniscus is formed in the nozzles of the noz-
zle surface 31 and a negative pressure is maintained.
The inkjet head 3 dispenses the ink 200 from the nozzles
by driving an actuator.



3 EP 4 420 884 A1 4

[0014] Theinkcirculation device 4 includes an ink sup-
ply tank (a liquid supply tank) 11, a firsttank 12, a second
tank 13, a pump 14, a first opening and closing valve 15,
and a second opening and closing valve 16. The ink cir-
culation device 4 includes a plurality of tubes 17 that con-
nect the ink supply tank 11, the first tank 12, the second
tank 13, the pump 14, the first opening and closing valve
15, and the second opening and closing valve 16.
[0015] Here, the plurality of tubes 17 include afirst tube
171 that connects the ink supply tank 11 to the first tank
12, a second tube 172 and a third tube 173 that connect
the first tank 12 to the second tank 13, a fourth tube 174
that connects the second tank 13 to the inkjet head 3, a
fifth tube 175 that connects the inkjet head 3 to the first
tank 12, and a sixth tube (an atmosphere opening portion)
176 provided in the second tank 13 for opening to an
atmosphere.

[0016] The ink supply tank 11 stores the ink 200. The
ink supply tank 11 is disposed at a position higher than
the first tank 12. The ink supply tank 11 supplies the ink
200 to the first tank 12 through the first tube 171. For
example, the ink supply tank 11 is sealed.

[0017] The firsttank 12 has a partition wall (a first tank
partition wall) 123 having a predetermined height lower
than a ceiling of the first tank 12, which partitions an in-
terior of the first tank 12 into a plurality of chambers, for
example, two chambers that are a first chamber 121 and
asecond chamber 122. The first chamber 121 stores the
ink 200 supplied from the ink supply tank 11. That is, the
first chamber 121 is connected downstream of the ink
supply tank 11 in a flow direction of the ink 200 stored in
the ink supply tank 11. The second chamber 122 stores
the ink 200 that overflows the first chamber 121 from the
partition wall 123. That is, a maximum liquid surface (a
liquid surface LA) stored in the first chamber 121 of the
first tank 12 has a height the same as that of an upper
end of the partition wall 123. The first tank 12 is, for ex-
ample, opened to the atmosphere.

[0018] The second tank 13 is disposed at a position
higher than the first tank 12. The second tank 13 has a
partition wall (a second tank partition wall) 133 having a
predetermined height lower than a ceiling of the second
tank 13, which partitions an interior of the second tank
13 into a plurality of chambers, for example, two cham-
bers that are a first chamber 131 and a second chamber
132. The first chamber 131 stores the ink 200 supplied
from the first tank 12. The second chamber 132 stores
the ink 200 that overflows the first chamber 131 from the
partition wall 133. That is, a maximum liquid surface (a
liquid surface LB) stored in the first chamber 131 of the
second tank 13 has a height the same as that of an upper
end of the partition wall 133.

[0019] The first chamber 131 of the second tank 13 is
connected to the first chamber 121 of the first tank 12
through the second tube 172. The second chamber 132
of the second tank 13 is connected to the first chamber
121 of the first tank 12 through the third tube 173. The
first chamber 131 of the second tank 13 is connected
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upstream of the inkjet head 3 through the fourth tube 174.
[0020] The second tank 13 is sealed, and is formed to
be able to be opened to the atmosphere via the sixth tube
176 as an atmosphere opening portion connected to an
upper end of the second tank 13 and the second opening
and closing valve 16.

[0021] The pump 14 is provided on the second tube
172 that connects the first chamber 121 of the first tank
12 to the first chamber 131 of the second tank 13. The
pump 14 is connected downstream of the first chamber
121 of the first tank 12, and is connected upstream of the
first chamber 131 of the second tank 13. The pump 14
supplies the ink 200 in the first chamber 121 of the first
tank 12, which is an upstream tank provided upstream
of the pump 14, to the first chamber 131 of the second
tank 13, which is a downstream tank provided down-
stream of the pump 14, through the second tube 172
during driving. The pump 14 regulates a movement of
the ink 200 when the pump is stopped.

[0022] The pump 14 is, for example, a tube pump (a
peristaltic pump). The tube pump serving as the pump
14 has a function of supplying the ink 200 from upstream
to downstream by being driven, and closing the second
tube 172 by being stopped to regulate the flow of the ink
200.

[0023] The pump 14 is connected to the control device
5 and is driven based on a drive signal output from the
control device 5. An amount of ink to be supplied down-
stream by the pump 14 when the pump 14 is driven is
set to be larger than a sum of an amount of ink passing
through the inkjet head 3 and an amount of ink dispensed
from the inkjet head 3.

[0024] The first opening and closing valve 15 is elec-
trically connected to the control device 5 and is driven
based on an output signal from the control device 5. The
first opening and closing valve 15 is a normally closed
opening and closing valve that is normally closed and is
opened when a signal is input from the control device 5.
The first opening and closing valve 15 is provided on the
third tube 173.

[0025] The second opening and closing valve 16 is
electrically connected to the control device 5 and is driven
based on an output signal from the control device 5. The
second opening and closing valve 16 is a normally closed
opening and closing valve that is normally closed and is
opened when a signal is input from the control device 5.
The second opening and closing valve 16 is provided on
the sixth tube 176. The second opening and closing valve
16 opens and closes the sixth tube 176, which is an at-
mosphere opening portion of the second tank 13.
[0026] The first tube 171 connects the ink supply tank
11 to the first tank 12. For example, an upper end of the
firsttube 171 is connected to a lower side of the ink supply
tank 11, for example, a lower surface of the ink supply
tank 11. A lower end of the first tube 171 is connected to
the first chamber 121 of the first tank 12. For example,
the lower end of the first tube 171 is disposed at a height
the same as that of the upper end of the partition wall
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123 of the first tank 12. That is, the lower end of the first
tube 171 is set at a height the same as that of the liquid
surface LA which is the maximum liquid surface of the
first chamber 121 of the first tank 12.

[0027] The second tube 172 connects the first tank 12
to the second tank 13. The second tube 172 connects
the first chamber 121 of the first tank 12 to the first cham-
ber 131 of the second tank 13. A lower end of the second
tube 172 is disposed at a position lower than the liquid
surface LA of the first chamber 121 of the first tank 12.
An upper end of the second tube 172 is disposed at a
position lower than the liquid surface LB of the first cham-
ber 131 of the second tank 13. The upper end of the
second tube 172 is connected to, for example, a position
of a side wall of the first chamber 131 of the second tank
13, which is lower than the liquid surface LB.

[0028] The third tube 173 connects the second tank 13
to the first tank 12. The third tube 173 connects the sec-
ond chamber 132 of the second tank 13 to the first cham-
ber 121 of the first tank 12. An upper end of the third tube
173 is connected to a lower side of the second chamber
132 of the second tank 13, for example, a lower surface
of the second chamber 132. A lower end of the third tube
173 is disposed at a position lower than the liquid surface
LA of the first chamber 121 of the first tank 12. For ex-
ample, an inner diameter (a tube diameter) of the third
tube 173 is larger than inner diameters (tube diameters)
of the first tube 171, the second tube 172, the fourth tube
174, and the fifth tube 175.

[0029] The fourth tube 174 connects the first chamber
131 of the second tank 13 to the inkjet head 3. An upper
end of the fourth tube 174 is connected to the lower side
of the first chamber 131 of the second tank 13, for exam-
ple, the lower surface of the first chamber 131 of the
second tank 13. A lower end of the fourth tube 174 is
connected to a supply tube 32 of the inkjet head 3.
[0030] The fifth tube 175 connects the inkjet head 3 to
the first chamber 121 of the first tank 12. An upper end
of the fifth tube 175 is connected to a discharge tube 33
of the inkjet head 3. A lower end of the fifth tube 175 is
disposed at a position lower than the liquid surface LA
of the first chamber 121 of the first tank 12. The inner
diameter of the fourth tube 174 and the inner diameter
of the fifth tube 175 are, for example, the same. In the
example of the embodiment, the first tube 171, the sec-
ond tube 172, the fourth tube 174, and the fifth tube 175
are formed with the same diameter.

[0031] One end of the sixth tube 176 is connected to
a portion above the partition wall 133 of the second tank
13, for example, an upper surface of the second tank 13.
The other end of the sixth tube 176 is connected to the
second opening and closing valve 16, and the second
tank 13 is opened to the atmosphere by opening the sec-
ond opening and closing valve 16.

[0032] The control device 5 is electrically connected to
the inkjet head 3, the pump 14, the first opening and
closing valve 15, and the second opening and closing
valve 16. The control device 5 outputs drive signals to
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the inkjet head 3, the pump 14, the first opening and
closing valve 15, and the second opening and closing
valve 16.

[0033] For example, during driving, if the ink 200 can
be dispensed from the inkjet head 3, the control device
5 outputs a drive signal to the pump 14 to drive the pump
14 and outputs a drive signal to the first opening and
closing valve 15 and the second opening and closing
valve 16 to open the first opening and closing valve 15
and the second opening and closing valve 16. During
driving, the control device 5 outputs a drive signal to the
actuator of the inkjet head 3 to drive the actuator, thereby
dispensing the ink 200 from the nozzles of the nozzle
surface 31.

[0034] For example, the control device 5 does not out-
put signals to the pump 14, the first opening and closing
valve 15, and the second opening and closing valve 16
when the inkjet head 3 is stopped from dispensing the
ink 200. Accordingly, the pump 14 is stopped and the
flow of the ink 200 in the pump 14 is regulated, and the
normally closed first opening and closing valve 15 and
second opening and closing valve 16 are closed and the
flow of the ink 200 passing through the first opening and
closing valve 15 and the second opening and closing
valve 16 is regulated.

[0035] Next, arelationship between the nozzle surface
31 of the inkjet head 3 of the liquid dispensing recording
device 1 and the liquid surface LA of the first chamber
121 of the first tank 12 and the liquid surface LB of the
first chamber 131 of the second tank 13 fluidly connected
to the inkjet head 3 will be described.

[0036] First, if a liquid surface difference in the height
direction between the liquid surface LA of the first cham-
ber 121 of the first tank 12 and the liquid surface LB of
the first chamber 131 of the second tank 13 is defined
as h, at least while the pump 14 is stopped, the nozzle
surface 31 of the inkjet head 3 is located at a height po-
sition equal to or greater than a midpoint (h/2) of the liquid
surface difference h and at a position lower than the sec-
ond tank 13. The nozzle surface 31 of the inkjet head 3
is preferably disposed at a position higher than the mid-
point of the liquid surface difference h at which a water
head difference Ah occurs with respect to the midpoint
of the liquid surface difference h.

[0037] A nozzle negative pressure of the inkjet head 3
can be calculated based on the liquid surface difference
h, the water head difference Ah, and a pressure loss of
the fourth tube 174 and a pressure loss of the fifth tube
175. In order to simplify the calculation of the nozzle neg-
ative pressure on the nozzle surface 31 of the inkjet head
3, the fourth tube 174 connected upstream of the inkjet
head 3 to the fifth tube 175 connected downstream of
the inkjet head 3 preferably have the same length and
thickness. This is because pressures generated by the
pressure losses of the fourth tube 174 and the fifth tube
175 are the same at IN and OUT of the inkjet head 3 and
can be cancelled out.

[0038] A flow rate of the ink 200 can be obtained from
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the pressure loss of the fourth tube 174, the pressure
loss of the fifth tube 175, an internal pressure loss of the
inkjet head 3, and the liquid surface difference h.
[0039] Next, an example ofthe flow of the ink 200 when
the liquid dispensing recording device 1 is driven and
stopped will be described.

[0040] First, the ink supply tank 11 supplies the ink 200
to the first chamber 121 of the first tank 12 both when
the liquid dispensing recording device 1 is driven and
stopped. In the embodiment, since the ink supply tank
11 is sealed, the ink 200 is supplied to the first chamber
121 through the first tube 171, and air is absorbed in
through the first tube 171. Since the lower end of the first
tube 171 is disposed at the same position as the upper
end of the partition wall 123, if the liquid surface of the
ink 200 in the firstchamber 121 of the firsttank 12 reaches
the liquid surface LAwhichis the maximum liquid surface,
the supply of the ink 200 from the ink supply tank 11 is
stopped.

[0041] If the excess ink 200 over the liquid surface LA
flows into the first chamber 121 of the first tank 12, the
ink 200 in the first chamber 121 moves over the partition
wall 123 to the second chamber 122. Accordingly, the
liquid surface LA in the first chamber 121 of the first tank
12 is a normally constant liquid surface. For example,
the excess ink 200 flows into the first chamber 121 of the
first tank 12 due to a return flow of the ink 200 flowing
from the second chamber 132 of the second tank 13
and/or the discharge tube 33 of the inkjet head 3 through
the third tube 173 and/or the fifth tube 175 when the liquid
dispensing recording device 1 is driven.

[0042] Next, when the inkjet recording device 1 is driv-
en, the control device 5 drives the pump 14 and then
opens the first opening and closing valve 15 and the sec-
ond opening and closing valve 16. Therefore, the second
tank 13 is opened to the atmosphere, and the ink is sup-
plied from the first chamber 121 of the first tank 12 to the
first chamber 131 of the second tank 13 by the pump 14.
Therefore, the ink 200 passes through the second tube
172 from the first chamber 121 of the first tank 12 and
moves to the first chamber 131 of the second tank 13,
and passes through the fourth tube 174, the inkjet head
3, and the fifth tube 175 from the first chamber 131 of the
second tank 13 and moves to the first chamber 121 of
the first tank 12. Therefore, when the inkjet recording
device 1 is driven, the ink 200 is circulated among the
first chamber 121 of the first tank 12, the first chamber
131 of the second tank 13, and the inkjet head 3.
[0043] The amount of ink that the driven pump 14 sup-
plies the ink 200 downstream is larger than the sum of
the amount of ink passing through the inkjet head 3 and
the amount of ink dispensed from the inkjet head 3.
Therefore, the amount of the ink 200 supplied from the
pump 14 to the first chamber 131 of the second tank 13
is larger than a circulation flow rate of the ink 200 passing
through the inkjet head 3 from the first chamber 131 of
the second tank 13 and returning to the first tank 12.
However, the ink 200 that is supplied to the first chamber
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131 of the second tank 13 and passed over the partition
wall 133 (the liquid surface LB) moves from the first cham-
ber 131 to the second chamber 132. Since the second
opening and closing valve 16 is in an open state, the
second tank 13 is opened to the atmosphere, and the
first opening and closing valve 15 is in the open state.
Therefore, the ink 200 moved to the second chamber
132 returns to the first chamber 121 of the first tank 12
through the third tube 173. Therefore, the liquid surface
LB of the first chamber 131 of the second tank 13 is con-
stant. By setting the inner diameter of the third tube 173
larger than the inner diameters of the second tube 172,
the fourth tube 174, and the fifth tube 175, the liquid sur-
face of the ink 200 in the second chamber 132 of the
second tank 13 is prevented from elevating, and the ink
200 in the second chamber 132 can be prevented from
passing over the partition wall 133.

[0044] Next, when the inkjet recording device 1 is
stopped, the pump 14 has the function of regulating the
flow of the ink 200 when the pump is stopped, and thus
the ink 200 does not pass through the pump 14. When
the inkjet recording device 1 is stopped, the normally
closed first opening and closing valve 15 and second
opening and closing valve 16 are closed. Accordingly,
the second tank 13 is sealed, and then a flow path of the
third tube 173 is closed. The inkjet head 3 is connected
to the first chamber 121 of the first tank 12 through the
fifth tube 175. Further, the nozzle surface 31 of the inkjet
head 3 is located at a height position equal to or greater
than the midpoint (h/2) of the liquid surface difference h.
When the nozzle surface 31 of the inkjet head 3 is located
at the position higher than the midpoint (h/2) of the liquid
surface difference h, a pressure due to ink potential en-
ergy corresponding to the water head difference Ah from
h/2, which is defined by the liquid surface LA of the first
chamber 121 of the first tank 12 in which the lower end
of the fourth tube 174 is disposed, is generated in the
nozzles of the nozzle surface 31, and the ink in the nozzle
of the nozzle surface 31 of the inkjet head 3 is in a neg-
ative pressure.

[0045] Therefore, the pressure of the ink 200 on the
nozzle surface 31 (the nozzles) of the inkjet head 3 when
the device is stopped is balanced with an atmospheric
pressure or becomes a negative pressure with respect
to the atmospheric pressure, and the ink 200 does not
drop from the nozzle surface 31.

[0046] Further, since the flow of the ink 200 is stopped
when the inkjet recording device 1 is stopped, the liquid
surface LA in the first chamber 121 of the first tank 12
and the liquid surface LB in the first chamber 131 of the
second tank 13 do notchange. Therefore, if the first open-
ing and closing valve 15 and the second opening and
closing valve 16 are in the open state and the pump 14
is driven at the start of circulation of the ink 200, which
is the next driving of the inkjet recording device 1, the
circulation of the ink 200 is started while the negative
pressure of the nozzles on the nozzle surface 31 of the
inkjet head 3 is maintained.
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[0047] According to the inkjet recording device 1 im-
plemented as described above, the nozzle surface 31 of
the inkjet head 3 is at a height equal to or greater than
the midpoint (h/2) of the liquid surface difference h be-
tween the liquid surface LA of the first chamber 121 of
the firsttank 12 and the liquid surface LB of the first cham-
ber 131 of the second tank 13. The first opening and
closing valve 15 and the second opening and closing
valve 16 are normally closed opening and closing valves,
and the pump 14 has a function of preventing the ink 200
from flowing when the pump is stopped. With the config-
uration, if a power supply is not supplied to the control
device 5 or if the control device 5 stops outputting a signal
to the pump 14, the first opening and closing valve 15,
and the second opening and closing valve 16, the inkjet
recording device 1 can prevent the ink 200 in the second
tank 13 and the inkjet head 3 from flowing to the first tank
12. The inkjet recording device 1 can also prevent the
ink from dropping from the nozzles of the inkjet head 3.
That is, the inkjet recording device 1 can prevent the ink
200 from dropping from the nozzles of the nozzle surface
31 of the inkjet head 3 by using the potential energy of
the ink 200 when the device is stopped. In this way, the
ink circulation device 4 of the inkjet recording device 1
can hold the liquid in the inkjet head 3 when the device
is stopped.

[0048] Therefore, the negative pressure on the nozzle
surface 31 of the inkjet head 3 can be maintained if the
inkjet recording device 1 is stopped, and the circulation
of the ink 200 can be started while the negative pressure
on the nozzle surface 31 is maintained when the inkjet
recording device 1 is driven next time. Therefore, the
inkjet recording device 1 does not need to perform a con-
trol operation for ink supply during a period from the start
of the next driving of the inkjet recording device 1 to the
dispensing of the ink 200 from the inkjet head 3, and a
time from the driving until the ink 200 can be dispensed
can be shortened.

[0049] Since the inkjet recording device 1 is imple-
mented to use the potential energy of the ink 200, a sen-
sor or the like is not required for liquid surface manage-
ment of the first chamber 121 of the first tank 12 and the
first chamber 131 of the second tank 13, and thus the
liquid surface management can be performed with a sim-
ple configuration. The liquid surface LA of the first cham-
ber 121 of the first tank 12 and the liquid surface LB of
the first chamber 131 of the second tank 13 are kept
constant by the partition walls 123 and 133. Therefore,
the inkjet recording device 1 can simplify the device con-
figuration and control without requiring complicated con-
trol such as control requiring a program for the liquid sur-
face management.

[0050] Since the second tank 13 downstream of the
pump 14 is opened to the atmosphere by opening the
second opening and closing valve 16 when the pump 14
is driven, pulsing does not occur in the ink 200 supplied
to the inkjet head 3 due to sending of the ink 200 by the
pump 14. Therefore, since the circulation of the ink 200
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can be performed at a desired circulation flow rate of the
ink 200, pressure fluctuation in the inkjet head 3 including
the nozzle surface 31 is prevented. In the inkjet recording
device 1, liquid droplets can be more stably dispensed
from the inkjet head 3, and printing accuracy can be im-
proved.

[0051] In the inkjet recording device 1, the ink supply
tank 11 is sealed, and the lower end of the first tube con-
necting the ink supply tank 11 to the first chamber 121
of the first tank 12 is disposed at the upper end of the
partition wall 123 (the height of the liquid surface LA).
Accordingly, replenishment of the ink 200 from the ink
supply tank 11 to the first chamber 121 of the first tank
12 whichis anink circulation system is also automatically
performed. Therefore, the inkjet recording device 1 does
not need to perform control for supplying the ink 200 from
the ink supply tank 11 to the first chamber 121 of the first
tank 12 until the ink supply tank 11 is empty.

[0052] According to the inkjet recording device 1 ac-
cording to the embodiment described above, the device
configuration and control can be simplified, and the neg-
ative pressure on the nozzle surface of the inkjet head 3
can be maintained when the device is stopped.

[0053] The embodiment is not limited to the example
described above. Forexample, in the example described
above, the pump 14 is a tube pump (a peristaltic pump).
However, the pump 14 may be implemented to have a
function of closing the second tube 172 by being stopped
to regulate the flow of the ink 200. For example, the pump
14 may include a pump body that supplies the ink 200
from upstream to downstream, and a normally closed
opening and closing valve that is opened if the pump
body is driven and is closed if the pump body is stopped.
[0054] In the example described above, the first tank
12 recovers the liquid 200 exceeding the partition wall
123 from the first chamber 121 into the second chamber
122. However, the liquid dispensing recording device 1
is not limited to the configuration. That is, the liquid dis-
pensing recording device 1 may include a device that
draws the liquid 200 recovered in the second chamber
122 of the first tank 12 into the liquid supply tank 11. For
example, a device that draws the liquid 200 in the second
chamber 122 of the first tank 12 into the liquid supply
tank 11 may be implemented to include, for example, a
tube, a pump, and a filter.

[0055] Inthe example described above, the liquid dis-
pensing recording device 1 circulates the ink 200 as a
liquid in the ink circulation device 4 and dispenses the
liquid from the inkjet head 3, and the liquid is not limited
to the ink 200. That is, the liquid dispensing recording
device 1 can be used for, for example, a 3D printer, an
industrial manufacturing machine, and a medical appli-
cation, and the liquid circulation device 4 can hold the
liquid of the liquid dispensing head 3 in various liquids
when the device is stopped.

[0056] According to at least one embodiment de-
scribed above, a liquid dispensing recording device can
be provided, which is capable of maintaining the negative



11 EP 4 420 884 A1 12

pressure on the nozzle surface of the liquid dispensing
head when the device is stopped.

[0057] While a certain embodiment is described, the
embodiment is presented as an example and is not in-
tended to limit the scope of the exemplary embodiment.
Such new embodiments can be implemented in other
various forms, and various omissions, replacements, and
changes can be made without departing from the spirit
of the exemplary embodiment. The embodiments and
the modification thereof are in the scope and the spirit of
the exemplary embodiments and are also in the exem-
plary embodiments described in the scope of claims and
an equivalent scope thereof.

Claims
1. Aliquid dispensing recording device comprising:

a liquid dispensing head (3) configured to dis-
pense a liquid;

a liquid supply tank (11) configured to store the
liquid;

a pump (14) configured to regulate a flow of the
liquid when the pump is stopped by setting an
amount of the liquid to be supplied larger than
asum of an amount of the liquid passing through
the liquid dispensing head and an amount of the
liquid dispensed from the liquid dispensing
head;

a first tank (12) connected downstream of the
liquid supply tank and upstream of the pump,
and having a liquid surface at a position lower
than a nozzle surface of the liquid dispensing
head;

a second tank (13) connected downstream of
the pump and upstream of the liquid dispensing
head, and having a liquid surface at a position
higher than the nozzle surface of the liquid dis-
pensing head, wherein

if a liquid surface difference between the liquid
surface of the first tank and the liquid surface of
the second tank is defined as h, the nozzle sur-
face of the liquid dispensing head is located at
or above a midpoint of the liquid surface differ-
ence h while the device is stopped.

2. The device according to claim 1, further comprising:

a tube (173) connecting the first tank to the sec-
ond tank; and

anormally closed firstopening and closing valve
provided in the tube, wherein

the second tank includes a second tank partition
wall partitioning an interior thereof into two
chambers, one of the chambers (131) parti-
tioned by the second tank partition wall is con-
nected downstream of the pump and upstream
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of the liquid dispensing head, and the other
chamber (132) partitioned by the second tank
partition wall is connected to the tube.

3. The device according to claim 2, further comprising:

a normally closed second opening and closing
valve, wherein

the second tank includes an atmosphere open-
ing portion, and

the second opening and closing valve opens and
closes the atmosphere opening portion.

4. The device according to claim 3, wherein
the first opening and closing valve and the second
opening and closing valve are opened when the
pump is driven.

5. The device according to any one of claims 1 to 4,
further comprising:

a first tube(171) connecting the liquid supply
tank to the first tank, wherein

the first tank includes a first tank partition wall
partitioning an interior thereof into two cham-
bers, and

a lower end of the first tube that connecting the
liquid supply tank to the first tank is provided at
a height position same as the first tank partition
wall of one of the chambers partitioned by the
first tank partition wall.

6. The device according to any one of claims 1 to 5,
wherein the first tank is opened to the atmosphere.

7. The device according to any one of claims 1 to 6,
further comprising:
a second tube (172) connecting the first tank to the
second tank, the pump being provided on said sec-
ond tube.

8. The device according to claim 7, wherein

a lower end of said second tube is disposed at
a position lower than the first tank partition wall,
and
an upper end of said second tube is disposed
at a position lower than the second tank partition
wall.

9. The device according to any one of claims 2 to 8,
further comprising:
a third tube (173) connecting the second tank (13)
to the first tank (12) wherein an upper end of the third
tube (173) is connected to said other chamber (132)
of the second tank (13).

10. The device according to any one of claims 1 to 9,
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further comprising:
a fourth tube (174) connecting the second tank to
the inkjet head.

The device according to claim 10, wherein the fourth
tube (174) connects said one of the chambers (131)
of the second tank (13) to the inkjet head (3).

The device according to any one of claims 1 to 11,
further comprising:

a fifth tube (175) connecting the inkjet head to the
first tank.

The device according to any one of claims 1 to 12,
wherein:
the liquid supply tank is sealed.
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