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Description

Technological Field

[0001] The present invention relates to an inkjet re-
cording device.

Background Art

[0002] Conventionally, there is an inkjet recording de-
vice which ejects ink from a nozzle and the ink is landed
on a recording medium to form an image. The inkjet re-
cording device is able to form an image on various types
of recording mediums, and the device is used widely from
household use to industrial use to form images in large
amounts.
[0003] Such inkjet recording device includes a device
which moves ink from a main ink tank to a sub ink tank
and ink is supplied from the sub ink tank depending on
the ink ejected from the inkjet head. In such inkjet record-
ing device, when the ink in the sub ink tank decreases,
the ink is supplemented from the main ink tank. For ex-
ample, patent document 1 describes an empty detecting
sensor which detects that the sub ink tank is empty and
a full detecting sensor which detects that the sub ink tank
is full. Patent document 1 describes when empty is de-
tected during image forming by the inkjet head, the ink
is supplied from the main ink tank to the sub ink tank until
full is detected.

Prior Art Document

Patent Document

[0004] Patent Document 1: Japanese Patent Applica-
tion Laid-Open Publication No. 2005-306005 Further
background state of the art is disclosed in US 2002 167
556 A1, US 2008 158 307 A1, US 2005 068 350 A1 and
US 2009 174 735 A1.
[0005] Further background state of the art is disclosed
in US 2002 167 556 A1, US 2008 158 307 A1, US 2005
068 350 A1 and US 2009 174 735 A1.

Summary

Problems to be Solved by the Invention

[0006] However, when ink is supplied from a first tank
as the original ink supplying source and an abnormality
occurs in an ink storage amount of a second tank which
sends ink to an inkjet head, if the supply of ink is controlled
according to detecting empty and full as in conventional
techniques, the allowance in the capacity of the second
tank becomes small compared to the increasing/de-
creasing range of the normal ink storage amount. The
operation may be stopped immediately even in small ab-
normalities and the efficiency of the operation decreases.
Increasing the number of sensors more than necessary

or increasing the capacity of the second tank also leads
to decrease in the efficiency of operation.
[0007] The purpose of the present invention is to pro-
vide an inkjet recording device which is able to supply
ink to the inkjet head while handling abnormalities of the
ink storage amount at a more suitable operation efficien-
cy. Means for Solving the Problem
[0008] To achieve at least one of the abovementioned
objects, according to the present invention, an inkjet re-
cording device is provided according to claim 1 and ac-
cording to the dependent claims.

Advantageous Effects of Invention

[0009] According to the present invention, it is possible
to supply ink to the inkjet head while handling abnormal-
ities of the ink storage amount at a more suitable oper-
ation efficiency.

Brief Description of the Drawings

[0010]

FIG. 1 is an entire perspective view showing an inkjet
recording device according to an embodiment of the
present invention.
FIG. 2 is a diagram which describes an ink flow path
of an inkjet recording device.
FIG. 3 is a block diagram showing a functional con-
figuration of an inkjet recording device.
FIG. 4 is a flowchart showing a control process of an
ink supply control process.
FIG. 5 is a flowchart showing a modification of an
ink supply control process.

Embodiment for Carrying Out the Invention

[0011] An embodiment of the present invention is de-
scribed with reference to the diagrams.
[0012] FIG. 1 is an entire perspective view of the inkjet
recording device 100 according to the present embodi-
ment.
[0013] The inkjet recording device 100 is a device em-
ploying a one pass method including a plurality of line
heads and is provided with a conveying unit 10, an image
forming unit 20, and an ink storage unit 30.
[0014] The conveying unit 10 includes a driving roller
11, a conveying motor 12, and a conveying belt 14. The
conveying motor 12 rotates the driving roller 11 at a pre-
determined speed. A driven roller (not shown) and an
endless conveying belt 14 are rolled around the driving
roller 11. The conveying belt 14 moves due to the rotation
of the driving roller 11. An outer side surface of the con-
veying belt 14 functions as the conveying surface and
the recording medium is placed on the conveying sur-
face. The recording medium is conveyed in a conveying
direction due to the circling movement of the conveying
belt 14.
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[0015] The image forming unit 20 includes a carriage
22 and a carriage raising/lowering unit 23. Such combi-
nation of the carriage 22 and the carriage raising/lowering
unit 23 is provided in a number of pairs according to the
number of colors of ink (here, 8 pairs). The carriage 22
each extend in a direction intersecting with the conveying
direction (x-direction) of the recording medium by the
conveying unit 10, here the width direction (y-direction)
orthogonal to the x-direction. The carriage 22 is posi-
tioned above (z-direction) the conveying surface of the
recording medium by the conveying unit 10. The structure
is a line head structure in which a plurality of inkjet heads
211 (see FIG. 2, recording head) are fixed to be able to
eject ink throughout the entire width of the conveyed re-
cording medium. The plurality of carriages 22 are provid-
ed in different positions in the conveying direction. The
carriage 22 is provided so as to be able to change the
distance above from the conveying surface with the car-
riage raising/lowering unit 23. The distance of the inkjet
head 211 from the conveying surface changes together
with the movement of the carriage 22.
[0016] The carriage raising/lowering unit 23 changes
the distance from the conveying surface of the carriage
22. The carriage raising/lowering unit 23 includes a rais-
ing/lowering motor 232, an electromagnetic brake 233,
a beam member 234, and a supporting unit 235.
[0017] Two beam members 234 are provided substan-
tially parallel in a direction (here, orthogonal direction,
that is, width direction) intersecting with the conveying
direction above the conveying belt 14 (conveying surface
side of recording medium). The supporting unit 235 is
fixed in each edge of the beam members 234. The rais-
ing/lowering motor 232, the electromagnetic brake 233,
and the carriage 22 are attached to the supporting unit
235.
[0018] The carriage 22 is raised or lowered and the
position is determined according to the operation of the
raising/lowering motor 232 and the electromagnetic
brake 233 driven based on the control signal from the
controller 40 (see FIG. 3).
[0019] The raising/lowering motor 232 moves the car-
riage 22 at a predetermined raising/lowering speed. For
example, a servomotor or a stepping motor is used as
the raising/lowering motor 232.
[0020] The electromagnetic brake 233 maintains a
fixed state of the carriage 22, and when the fixed state
is released in response to a driving signal, the movement
of the carriage 22 by the raising/lowering motor 232 is
temporarily possible. That is, in a normal state including
when the power is cut off, the electromagnetic brake 233
fixes the carriage 22. As the electromagnetic brake 233,
for example, a disk brake is used.
[0021] The ink storage unit 30 stores ink in each color
used in forming the image and supplies the ink to the
inkjet head 211. The components of the ink storage unit
30, here, are positioned in a dedicated rack 35, and are
connected to the image forming unit 20 through piping
such as tubes.

[0022] Next, the configuration regarding an ink flow
path from the ink storage unit 30 to the image forming
unit 20 in the inkjet recording device 100 according to
the present embodiment is described.
[0023] FIG. 2 is a diagram describing a configuration
of an ink flow path in the inkjet recording device 100 ac-
cording to the present embodiment.
[0024] The ink storage unit 30 includes a main tank 31
(first tank) and a supplying pump 32 (first liquid sending
unit).
[0025] The main tank 31 is provided for each ink color,
and is arrayed in the rack 35. The ink of the main tank
31 is sent from the supplying pump 32 to the image form-
ing unit 20. The entire main tank 31 can be exchanged,
and the main tank 31 is formed to be detachable from
the ink flow path leading to the supplying pump 32 re-
gardless of the operation state of the supplying pump 32.
That is, the main tank 31 can be attached while the sup-
plying pump 32 is in a state of operation, and therefore,
the ink can be immediately sent to the image forming unit
20 again.
[0026] The supplying pump 32 is not limited, and for
example, a diaphragm pump or a tube pump can be used.
[0027] In the image forming unit 20, the ink sent from
the main tank 31 by the supplying pump 32 is stored in
a sub-tank 251 (second tank). For such sub-tank 251,
after the ink sent out from the sub-tank 251 reaches the
inkjet head 211, the ink flow path returning to the sub-
tank 251 again is provided (circulating flow path).
[0028] A flowmeter 252, a liquid sending pump 253
(second liquid sending unit), a filter 254, a deaerating
module 255, and a liquid sending common flow path 256
are provided from the sub-tank 251 to the inkjet head 211
(liquid sending flow path). A plurality of individual flow
paths 257 are divided from the liquid sending common
flow path 256. The ink passes through the individual sup-
plying valve 258 and the damper 259 to be sent to the
inkjet head 211. The dampers 259 are connected to the
inkjet head 211 in pairs.
[0029] Between the deaerating module 255 and the
liquid sending common flow path 256, the ink flow path
is divided between an intermediate tank flow path 260
and a maintenance flow path 265. The intermediate tank
flow path 260 is provided with an intermediate tank dis-
tributing valve 261, an intermediate tank 262 (third tank),
and a common supplying valve 263.
[0030] The maintenance flow path 265 is provided with
a maintenance flow path distributing valve 266.
[0031] In a collecting flow path 27 from a collection
opening (outlet) of the inkjet head 211 to the sub-tank
251, first, after the flow paths of the ink discharged from
two inkjet heads 211 divided in the damper 259 are
joined, the joined flow path passes the check valve 271
to be joined with the collecting common flow path 272.
Then, from the collecting common flow path 272, the ink
flows through the collecting valve 273 and the circulating
valve 274 so that the ink returns to the sub-tank 251. The
collecting pump 275 is provided parallel with the circu-
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lating valve 274.
[0032] An edge of the liquid sending common flow path
256 opposite to the ink inflow side is connected directly
to the downstream side of the collecting valve 273
through the bypass valve 270.
[0033] A release flow path which returns the ink to the
sub-tank 251 is provided in between the liquid sending
pump 253 and the filter 254, on the downstream side
than the maintenance flow path distributing valve 266 of
the maintenance flow path 265, and on the downstream
side than an intermediate tank distributing valve 261 of
the intermediate tank flow path 260, the ink passing
through the check valves 281, 282, and 283, respectively.
When ink sent out from the sub-tank 251 by the liquid
sending pump 253 cannot flow to the inkjet head 211 due
to problems in the filter 254, the deaerating module 255,
the intermediate tank 262, or the liquid sending common
flow path 256, or when the ink cannot flow and the ink
accumulating midway of the liquid sending flow path in-
creases resulting in increase of the ink pressure, if the
ink pressure exceeds a predetermined pressure thresh-
old, the check valves 281 to 283 as the relief valves are
opened to return the ink to the sub-tank 251.
[0034] The capacity of the sub-tank 251 is smaller than
the capacity of the main tank 31. In order to detect the
ink storage amount, the sub-tank 251 is provided with a
reference sensor 251a, a lower limit sensor 251b, and
an upper limit sensor 251c. The reference sensor 251a
detects whether a standard storage amount of ink is
stored to determine whether to supply ink from the main
tank 31 to the sub-tank 251 with the supplying pump 32
(whether the supplying pump 32 is operated). That is,
when the ink storage amount is smaller than the standard
storage amount, the supplying pump 32 is operated and
when the ink storage amount is larger than the standard
storage amount, the supplying pump is stopped.
[0035] The lower limit sensor 251b detects whether a
lower limit storage amount of ink is stored to determine
whether to prohibit operation of the inkjet head 211. That
is, the lower limit storage amount is smaller than the
standard storage amount, and when the ink storage
amount is smaller than the lower limit storage amount,
the operation ((ink ejection) of the inkjet head 211 is pro-
hibited. When the ink is suitably supplied from the main
tank 31 to the sub-tank 251, the ink amount of the sub-
tank 251 does not decrease greatly from the standard
storage amount. Therefore, when the amount of ink is
smaller than the lower limit storage amount, this means
that there is an abnormality such as there is no ink supply.
[0036] The upper limit sensor 251c detects whether
ink is stored in the amount of an upper limit storage
amount which shows danger of the sub-tank 251 over-
flowing. The upper limit storage amount is set to be larger
than the total of the standard storage amount and the ink
capacity of the entire circulating flow path (liquid sending
flow path, inkjet head 211 and collecting flow path 27).
That is, even if the ink is not ejected from the nozzle of
the inkjet head 211 at all and all of the ink is returned to

the sub-tank 251, the amount of ink still does not exceed
the upper limit storage amount. Therefore, when the
amount of ink is larger than the upper limit storage
amount, this shows an abnormality such as excess ink
supply or something other than ink is mixed.
[0037] In the inkjet recording device 100 the sub-tank
251 is exposed to the atmosphere and the pressure on
the ink is normally maintained to atmospheric pressure.
[0038] The flowmeter 252 detects and outputs the
amount of liquid sent from the sub-tank 251 to the inkjet
head 211 side by the liquid sending pump 253. The value
measured by the flowmeter 252 here is used for display-
ing the status on the operation/display unit 42 (see FIG.
3) and holding history information, and is not used for
detecting abnormalities, but the value can be used for
calculating notification reference time described later.
[0039] The liquid sending pump 253 sends the ink in-
side the sub-tank 251 at a predetermined liquid sending
speed (amount of liquid sent for a unit of time) to the filter
254 and its downstream side, that is, the side of the inkjet
head 211 (liquid sending flow path). One liquid sending
pump 253 is provided for the sub-tank 251 and this sup-
plies ink to all of the inkjet heads 211. Alternatively, the
inkjet heads 211 can be divided into a plurality of blocks
including a predetermined number of inkjet heads 211
and a separate liquid sending pump 253 can be provided
for each block to supply the ink from the sub-tank 251.
The liquid sending abilities of the liquid sending pump
253 is to be able to sufficiently supply the maximum ink
ejecting amount ejected by the inkjet head 211 for each
unit of time when the image is formed. The liquid sending
speed of the ink according to such maximum ink ejecting
amount is slower than the maximum liquid sending speed
of the ink of the supplying pump 32. Therefore, the liquid
sending abilities of the liquid sending pump 253 does not
have to be as good as the supplying pump 32, but a pump
which is equal to the supplying pump 32, that is, the same
type can be used. In this case, even if the maximum
amount of ink is ejected from the inkjet head 211 (a solid
image is formed, for example), the liquid sending pump
253 does not have to operate at the maximum liquid send-
ing speed of the ink.
[0040] The filter 254 removes foreign matter and im-
purities such as debris and dust or large bubbles in the
ink. As described above, the sub-tank 251 is exposed to
the atmosphere and the foreign matter, impurities, and
bubbles may be mixed. Therefore, the filter 254 prevents
the above from being sent to the inkjet head 211.
[0041] The deaerating module 255 removes air (gas)
included in the ink. For example, the deaerating module
255 places the ink in contact with a vacuum region
through a deaerating film and the air in the ink can be
selectively absorbed in the vacuum region side. As the
deaerating film, in order to effectively increase the area
in contact with the ink and to more evenly come into con-
tact with the ink, for example, a structure with a large
number of microscopic threads with a vacuum state in-
side can be employed.
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[0042] Here, the vacuum pump 293 absorbs the air on
the vacuum region side of the deaerating module 255.
The vacuum region here does not have to be an ultra-
high vacuum state and a predetermined pressure suffi-
ciently lower than the atmospheric pressure is set in ad-
vance. The pressure sensor 294 measures the pressure
on the vacuum region side and the operation of the vac-
uum pump 293 is controlled according to the measure-
ment value of the pressure sensor 294.
[0043] The vacuum region side of the deaerating mod-
ule 255 is connected to the chamber 292 through the
check valve 291. The slight amount of ink which may
pass the deaerating film or the ink which may leak to the
vacuum region side at once when the deaerating film
breaks flows to the bottom of the chamber 292 and is
stored. The ink which gathers at the bottom of the cham-
ber 292 is detected by a liquid amount sensor 292a to
determine whether there is an abnormal amount of the
leak of ink. When an abnormality is detected, the oper-
ation of the vacuum pump 293 and each unit is stopped,
and the vacuum region is in communication with the at-
mosphere. As described above, the chamber 292 is used
as a trap for the leaked ink, and this prevents the leaked
ink from reaching the vacuum pump 293. As a result, this
prevents the vacuum pump 293 from malfunctioning or
being damaged.
[0044] Other than a device which directly measures
the liquid amount, the following can be used as the liquid
amount sensor 292a, a device which measures the
change in the weight of the chamber 292 or a device
which optically, electrically, or magnetically measures
the signal output in response to the deforming from a
member which changes in response to the change in
weight, for example, the actuator which deforms by the
load according to the weight of the chamber 292.
[0045] An absorbing unit 29 including the chamber
292, liquid amount sensor 292a, pressure sensor 294,
and vacuum pump 293 is provided commonly in the de-
aerating module 255 in the circulating flow path provided
for each ink color and the flow is joined downstream of
the check valve 291 (chamber 292 side). That is, when
an ink with a certain color leaks from the deaerating mod-
ule 255, the check valve 291 prevents the ink with the
certain color from flowing into the vacuum region side of
the deaerating module 255 in the circulating flow path of
the ink with another color.
[0046] An intermediate tank distributing valve 261 is
provided near an entrance of the intermediate tank flow
path 260 separated from the maintenance flow path 265
downstream of the deaerating module 255 and opens
and closes according to whether the ink can flow to the
intermediate tank flow path 260. The intermediate tank
flow path 260 is open when the ink is supplied to the inkjet
head 211 in normal image forming. As the valve to control
the intermediate tank distributing valve 261 and the
open/close state, although not limited, here an electro-
magnetic valve is used, for example, a solenoid valve
which switches open and close of the flow path by moving

the plunger (movable iron) provided in the ink flow path
by electromagnetic force or spring force. The open/close
movement is performed according to the voltage applied
by control from the controller 40 (see FIG. 3). The black
colored valve in FIG. 2 such as the intermediate tank
distributing valve 261 is a valve in a closed state in the
normal state (in ground voltage supplying state or when
voltage is not supplied). The outlined valve in FIG. 2 such
as the common supplying valve 263 is the valve in the
open state in the normal state.
[0047] The intermediate tank 262 is a tank with a small-
er capacity than the sub-tank 251 and is used to maintain
the ink in the inkjet head 211 to a suitable back pressure
(negative pressure), that is, pressure lower than the at-
mospheric pressure. Therefore, the intermediate tank
262 is formed with a flexible material and can suitably
deform by the difference in pressure between the ink
pressure and the outside pressure. The intermediate tank
262 is provided in a position slightly lower in the vertical
direction than the nozzle surface on which the nozzle
opening of the inkjet head 211 is aligned. As a result, by
applying further pressure to the ink by the liquid sending
pump 253 and the pressure chamber in the inkjet head
211, the ink does not leak out naturally from the nozzle
opening other than when the ink is ejected intentionally.
When the ink is ejected from the nozzle opening and the
ink of the inkjet head 211 decreases, the ink flows from
the intermediate tank 262 to the inkjet head 211 accord-
ing to the reduction amount (ink ejecting amount).
[0048] The intermediate tank 262 is provided with an
intermediate upper limit sensor 262a and an intermediate
reference sensor 262b.
[0049] The intermediate reference sensor 262b de-
tects the intermediate reference ink amount suitably set
to obtain the suitable back pressure. The operation of
the liquid sending pump 253 is suitably controlled accord-
ing to whether the ink is detected in the intermediate ref-
erence ink amount by the intermediate reference sensor
262b. The intermediate upper limit sensor 262a detects
the upper limit ink amount determined so as not to be
dangerous to maintain the intermediate tank 262. Nor-
mally, when the ink amount in the intermediate tank 262
rises more than normal and the pressure of the ink rises,
the check valve 283 is released and the ink is returned
to the sub-tank 251. When the check valve 283 does not
function normally, the process regarding the operation
of supplying ink can be paused entirely or other suitable
processes can be performed depending on the detection
by the intermediate upper limit sensor 262a.
[0050] The maintenance flow path distributing valve
266 switches whether the ink sent out from the liquid
sending pump 253 is flown into the maintenance flow
path 265. As shown here, the maintenance flow path dis-
tributing valve 266 and the intermediate tank distributing
valve 261 can be closed at the same time. For example,
when the image is formed, if the ink amount in the inter-
mediate tank 262 is within a suitable range and there is
no need to additionally supply ink to the intermediate tank
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262 with the liquid sending pump 253, both the mainte-
nance flow path distributing valve 266 and the interme-
diate tank distributing valve 261 are closed.
[0051] The maintenance flow path 265 is used when
the ink is pressured and sent by the liquid sending pump
253 as is to the liquid sending common flow path 256
and the inkjet head 211 for the purpose of introducing
ink, ejecting air (bubbles) and flowing the factors causing
clogging. For example, when all of the individual supply-
ing valves 258 are closed and the pressured ink is sent
while opening the bypass valve 270, the ink is introduced
to the liquid sending common flow path 256 and the ink
is flown to flow the internal air to the collecting flow path
27 and the sub-tank 251. When the pressured ink is sent
by the liquid sending pump 253 in a state with all of the
individual supplying valves 258 and the collecting valves
273 open, the ink is filled in the ink flow path in each inkjet
head 211. When the pressured ink is sent by the liquid
sending pump 253 with the individual supplying valve
258 opened and the collecting valve 273 closed, the pres-
sured ink is ejected from the nozzles of the inkjet head
211, and the bubbles in the nozzle are discharged. With
this, the cause of clogging in the nozzle opening such as
solidified mass of ink is discharged and the clogging is
solved.
[0052] The common supplying valve 263 switches
whether ink is supplied from the intermediate tank 262
to the liquid sending common flow path 256 and the inkjet
head 211. In the closed state, when the pressured ink is
supplied to the common flow path through the mainte-
nance flow path 265, the common supplying valve 263
prevents the ink from flowing backward to the intermedi-
ate tank 262.
[0053] The individual supplying valve 258 switches
whether ink is supplied from the liquid sending common
flow path 256 to the individual flow path 257 which com-
municates with the plurality of inkjet heads 211 and which
is separated from the liquid sending common flow path
256. In normal image forming, all of these individual sup-
plying valves 258 are opened. When the ink in the inter-
mediate tank 262 and the liquid sending common flow
path 256 is not ejected outside but is returned to the sub-
tank 251 and collected, the individual supplying valves
258 are closed and the bypass valve 270 is opened.
When ink is selectively supplied to some of the inkjet
heads 211 for inspection or cleaning of the some of the
inkjet heads 211, only the individual supplying valve 258
provided in the individual flow path 257 communicating
with the above-described some of the inkjet heads 211
is opened, and the other individual supplying valve 258
is closed.
[0054] Here, four individual flow paths 257 are shown
as an example. This number can be suitably set as long
as problems do not occur when the ink is supplied to the
inkjet head 211 or when ink is ejected from the nozzle.
[0055] The damper 259 is a buffer which reduces the
pressure change according to the status of the ink eject-
ing from the plurality of inkjet heads 211 and the status

of the liquid sent (pressured ink) from the liquid sending
pump 253. As described above, by suppressing the
spread of the change in pressure regarding the operation
of the other inkjet heads 211 and the liquid sending pump
253, and by providing pressure in a suitable pressure
pattern to the ink in the inkjet head 211 when the ink is
ejected from the inkjet head 211, the ink can be ejected
normally.
[0056] A plurality of nozzles are arrayed in the inkjet
head 211. The ink supplied from the damper 259 to the
inkjet head 211 is further divided to ink flow paths com-
municating with each nozzle. The ink flow path is provid-
ed with a pressure chamber (not shown). By providing
pressure in a suitable waveform to the ink in the pressure
chamber, the ink is ejected or the ink which is not ejected
is suitably shaken in the nozzle to prevent drying or de-
teriorating of the ink. The method to apply pressure to
the ink in the pressure chamber can be selected from
various well-known methods. Here, the piezo method is
employed, and voltage is applied using a piezoelectric
element or vibrating plate to deform the pressure cham-
ber to change the pressure on the ink.
[0057] The check valve 271 allows the discharged ink
which is not ejected by the nozzle from the inkjet head
211 to flow to the common collecting common flow path
272 and prevents the ink from flowing backward from the
collecting common flow path 272 to the inkjet head 211.
That is, the ink discharged from some of the inkjet heads
211 do not flow backwards to the other inkjet heads 211.
[0058] The collecting common flow path 272 which
joins the discharged ink which is not ejected from the
inkjet head 211 and flows the ink to the sub-tank 251 side
has substantially the same configuration as the liquid
sending common flow path 256 and for example, is
shaped in a tube shape. Both the liquid sending common
flow path 256 and the collecting common flow path 272
are formed sufficiently larger (cross-sectional area is
larger) than the individual flow path 257. This suppresses
the influence from the change in the flow amount and the
ink pressure regarding the change in the ink supply
amount to the individual flow path 257 from spreading.
[0059] The collecting valve 273 switches whether to
return the ink from the collecting common flow path 272
to the sub-tank 251. The collecting valve 273 is closed
when the bypass valve 270 is opened so that the ink
flowing from the liquid sending common flow path 256 to
the bypass valve 270 does not return to the collecting
common flow path 272.
[0060] The ink passing the bypass valve 270 or the
collecting valve 273 passes the circulating valve 274 or
the collecting pump 275 and returns to the sub-tank 251.
When the ink sent out from the liquid sending pump 253
and not ejected from the nozzle of the inkjet head 211 is
drawn and returned to the sub-tank 251, the circulating
valve 274 is closed and the collecting pump 275 is oper-
ated. With this, the ink remaining in the inkjet head 211
or in each unit such as the intermediate tank 262 is drawn
and returned to the sub-tank 251. Therefore, the ink can
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be removed from the inkjet head 211 and inside the in-
termediate tank 262.
[0061] Further, the collecting pump 275 not only draws
the ink but also draws the air in the ink flow path. When
the ink is not supplied to the circulating flow path, such
as in the default state or when restarted after mainte-
nance, the collecting pump 275 draws the air in the cir-
culating flow path. Specifically, by removing almost all of
the air in the intermediate tank 262 and then introducing
the ink in the intermediate tank 262 with the liquid sending
pump 253, it is possible to prevent the air remaining in
the intermediate tank 262 causing unnecessary pressure
or the air being mixed with the ink and flown to the inkjet
head 211 causing trouble in ejecting ink. Normally, when
the ink is introduced, the removal of air and the collecting
of ink by the collecting pump 275 and the introduction of
ink by the liquid sending pump 253 is repeated a plurality
of times. With this, it is possible to easily introduce ink
while reliably preventing the air from remaining in the
circulating flow path, specifically, between the sub-tank
251 and the inkjet head 211.
[0062] When there is no need to remove the ink inside
the inkjet head 211 and the intermediate tank 262, and
the ink sent by the liquid sending pump 253 is simply
circulated, the circulating valve 274 is opened without
operating the collecting pump 275. With this, the circu-
lating flow of the ink is caused only by the liquid sending
pressure of the liquid sending pump 253.
[0063] A discharge valve is provided on the down-
stream side of the filter 254, downstream of the interme-
diate tank 262, and in the liquid sending common flow
path 256. The user opens the discharge valve as neces-
sary so as to be able to discharge ink.
[0064] Next, the functional configuration of the inkjet
recording device 100 according to the present embodi-
ment is described.
[0065] FIG. 3 is a block diagram showing a functional
configuration of the inkjet recording device 100.
[0066] The inkjet recording device 100 is provided with
the following which are described above, the conveying
motor 12, the supplying pump 32, the liquid sending pump
253, the collecting pump 275, the vacuum pump 293, the
reference sensor 251a, the lower limit sensor 251b, the
upper limit sensor 251c, the intermediate upper limit sen-
sor 262a, the intermediate reference sensor 262b, the
pressure sensor 294, the liquid amount sensor 292a, the
intermediate tank distributing valve 261, the mainte-
nance flow path distributing valve 266, the common sup-
plying valve 263, the individual supplying valve 258, the
bypass valve 270, the collecting valve 273, the circulating
valve 274, the electromagnetic brake 233, and the rais-
ing/lowering motor 232. In addition to the above, the inkjet
recording device 100 is provided with a controller 40, a
communicating unit 41, an operation/display unit 42, a
head driving unit 24, a motor driver 231, and a notification
operating unit 43 (notifying unit).
[0067] The controller 40 centrally controls the entire
operation of the inkjet recording device 100 and controls

the operation of each unit. The controller 40 includes a
CPU 401 (Central Processing Unit), a RAM 402 (Random
Access Memory), a ROM 403 (Read Only Memory) and
a memory 404.
[0068] The CPU 401 performs various calculating
processes and controls the conveying of the recording
medium, supplying of the ink, ejecting of the ink, main-
tenance operation and the like in the inkjet recording de-
vice 100.
The CPU 401 performs various processes regarding the
image forming based on the image data, and status sig-
nals and clock signals of each unit according to the pro-
grams read from the ROM 403.
[0069] The RAM 402 provides a memory space for
work in the CPU 401 and stores temporary data.
[0070] The ROM 403 stores the control program and
the default setting data. The control program includes
the above-described program regarding the control of
the ink supply. The initial setting data includes the initial
value of the notification reference time (predetermined
continuing reference time). The notification reference
time is the reference time regarding detecting the abnor-
mality in the operation time (continuing time of the liquid
sending operation) of the supplying pump 32 when the
ink is supplied from the main tank 31 to the sub-tank 251.
That is, if the operation time of the supplying pump 32
exceeds the notification reference time but the ink is not
stored to a level that the operation of the supplying pump
32 is stopped, that is, the ink is not stored to the standard
storage amount, it is determined that there is an abnor-
mality in the supplying of ink, mainly, the main tank 31
lacks ink.
[0071] As the initial value of the notification reference
time, the following amount of time can be set, an amount
of time in which there is some time added to the time
necessary to recover the ink amount to the standard stor-
age amount according to the assumed maximum oper-
ation time, for example, the difference between the ink
consumption speed (ink ejected amount for a unit of time)
when the image is formed in the most ink consuming
style (that is, solid image) and the liquid sending speed
of ink when the supplying pump 32 operates normally.
[0072] ROM 403 includes a rewritable nonvolatile
memory and stores a notification reference time 403b
which holds the newest setting of the notification refer-
ence time updated and maintained as necessary and
supply time history data 403a which is continuing time of
the liquid sending operation when the supplying pump
32 is operated, that is, history data of ink supply time to
the sub-tank 251. As history data, it is possible to set the
data so that only data within a recent predetermined term
or within a predetermined number of times (1 or a plurality
of times) is held. The memory 404 includes a RAM which
temporarily stores image data to be formed. In the image
actually formed, the ink consumption speed is smaller
than the above-described forming of the image which
consumes most ink, and therefore, the continuation time
of the liquid sending operation by the supplying pump 32
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necessary to recover the ink amount of the standard stor-
age amount is assumed to become short. Therefore, by
obtaining the actual measured value (calculation result)
of the continuing time while the same image is output to
set and adjust the notification reference time, it is possible
to notify abnormalities more suitably and immediately
when it is assumed that there will be a lack of ink. The
specific method of adjustment is not limited and the fol-
lowing can be employed, for example, a maximum value
among the actual measured value obtained recently with-
in a predetermined number of times, multiplying a pre-
determined coefficient to a maximum value or average
value, a weighted average between the previously set
notification reference time or the notification reference
time divided by a predetermined coefficient and an av-
erage value or maximum value of the recent predeter-
mined number of times, or multiplying a predetermined
coefficient to the weighted average value.
[0073] When the image to be formed is switched, the
actual measured values stored in the supply time history
data 403a is erased, and the notification reference time
can be returned to the initial value.
[0074] The head driving unit 24 generates and outputs
a driving voltage signal which deforms the pressure
chamber (piezoelectric element) to suitably eject the ink
from the nozzle in each inkjet head 211. The head driving
unit 24 selects a voltage waveform pattern stored in ad-
vance based on the control signal from the controller 40
and generates the driving voltage signal with the power
amplified. The head driving unit 24 switches whether to
output the driving voltage signal on each piezoelectric
element according to the image data input from the mem-
ory 404.
[0075] The wiring regarding the head driving unit 24 is
formed collectively with the ink flow path in the inkjet head
211, and a portion is formed separately.
[0076] The motor driver 231 outputs a driving signal to
the electromagnetic brake 233 and the raising/lowering
motor 232 according to the control signal from the con-
troller 40. With this, the carriage is moved to a predeter-
mined positon by loosening the electromagnetic brake
233 and operating the raising/lowering motor 232. Alter-
natively, the raising/lowering motor 232 is stopped to fix
the carriage with the electromagnetic brake 233.
[0077] The communicating unit 41 is the communica-
tion interface which controls the communication opera-
tion with the external devices. One or a plurality of com-
munication interfaces such as a LAN board, a LAN card
or the like which can handle various communication pro-
tocols are included. The communicating unit 41 obtains
image data to be formed or setting data (job data) re-
garding the image forming from external devices based
on control of the controller 40. The communicating unit
41 can also transmit status information to the external
devices.
[0078] The operation/display unit 42 displays the sta-
tus of the inkjet recording device 100 and the operating
menu according to the control signal from the controller

40 and receives the operation by the user to be output
to the controller 40. For example, the operation/display
unit 42 includes a liquid crystal display provided with a
touch sensor as the operation receiving unit overlapped
with the display screen as a display unit. The controller
40 displays on the liquid crystal display the status or var-
ious menus to receive instructions on the touch sensor.
The controller 40 controls each unit of the inkjet recording
device 100 to perform processes according to the infor-
mation of the contents and position of the displayed menu
and the touch operation by the user detected by the touch
sensor.
[0079] The notification operating unit 43 performs pre-
determined notification operation according to the control
signal of the controller 40. For example, the configuration
which performs the notification operation includes, an
LED lamp which emits light at a predetermined color
and/or a beep sound generating unit which generates a
beep sound.
[0080] In addition to the above, the inkjet recording de-
vice 100 may include a reading unit such as a line sensor
which detects abnormalities (problems) in the image
quality of the image formed on the recording medium or
a placement abnormality detecting sensor which detects
that the supplied recording medium is not placed on the
conveying surface normally.
[0081] The bus 49 is a path electrically connected to
the components to communicate signals.
[0082] Next, the ink supply control process in the inkjet
recording device 100 according to the present embodi-
ment is described.
[0083] The inkjet recording device 100 controls the op-
eration of the supplying pump 32 according to only wheth-
er the ink is detected in the standard storage amount by
the reference sensor 251a. The inkjet recording device
100 determines the ink supply abnormality from the main
tank 31 based on the detected result of the lower limit
sensor 251b, that is, mainly whether the ink in the main
tank 31 is empty and determines whether to operate the
inkjet head 211. The inkjet recording device 100 detects
the abnormality in the flow of ink to the sub-tank 251
according to the detected result of the upper limit sensor
251c. As the operation in response to the abnormalities
(abnormality handling operation), the notification opera-
tion and control of the operation of the units are per-
formed.
[0084] FIG. 4 is a flowchart showing a control process
by the controller 40 of the ink supply control process per-
formed in the inkjet recording device 100 according to
the present embodiment.
[0085] Such ink supply control process starts when the
operation of the inkjet recording device 100 is started and
is continued until the operation returns to normal or the
operation stops due to detection of the abnormality.
[0086] When the ink supply control process starts, the
controller 40 (CPU 401) first determines whether the de-
tecting result of the upper limit sensor 251c is the off
state, that is, the upper limit storage amount of ink is not
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detected (the ink storage amount of the sub-tank 251 is
less than the upper limit storage amount) (step S101).
When it is determined that it is not the off state ("NO" in
step S101), the ink storage amount is equal to or more
than the upper limit storage amount. Therefore, the con-
troller 40 stops the inkjet head 211 and all operation of
the pumps, and the controller 40 controls the display
screen of the operation/display unit 42 and notification
operating unit 43 to perform the predetermined notifica-
tion process (step S102). Then, the controller 40 ends
the ink supply control process.
[0087] When it is determined that the detecting result
of the upper limit sensor 251c is the off state ("YES" in
step S101), the controller 40 determines whether the de-
tecting result of the lower limit sensor 251b is the on state,
that is, ink in the lower limit storage amount is detected
(the ink storage amount of the sub-tank 251 is equal to
or more than the lower limit amount) (step S111). When
it is determined that it is not the on state ("NO" in step
S111), the ink storage amount is less than the lower limit
storage amount. Therefore, the controller 40 prohibits
the operation of the inkjet head 211, and when the image
forming is in motion, the operation of the inkjet head 211
is stopped. The controller 40 controls the display screen
of the operation/display unit 42 and notification operating
unit 43 to perform the predetermined notification process
(step S112). Then, the process of the controller 40 ad-
vances to step S122.
[0088] Here, the controller 40 can stop the operation
of the supplying pump 32. In this case, alternatively, when
the operation of the supplying pump 32 is already stopped
before the operation of step S112, after exchanging the
main tank 31, the user needs to resume the operation of
the supplying pump 32 by the predetermined input oper-
ation on the operation/display unit 42. When the opera-
tion of the inkjet head 211 is reset at the time the operation
of the supplying pump 32 is resumed, the user also per-
forms the instruction to form the image again.
[0089] When it is determined that the detecting result
of the lower limit sensor 251b is the on state ("YES" in
step S111), the controller 40 determines whether the de-
tecting result of the reference sensor is the on state, that
is, ink in the standard storage amount is detected (the
ink storage amount of the sub-tank 251 is equal to or
more than the standard storage amount) (step S121).
When it is determined that it is not the on state ("NO" in
step S121), the controller 40 determines whether the sup-
plying pump 32 is sending the liquid (step S122). When
it is determined that the liquid sending operation is not in
progress ("NO" in step S122), the controller 40 starts the
liquid sending operation by the supplying pump 32 and
starts counting the liquid sending operation time (step
S123). Then, the process of the controller 40 returns to
step S101.
[0090] When it is determined that the liquid sending
operation by the supplying pump 32 is in progress ("YES"
in step S122), the controller 40 determines whether the
counted liquid sending operation time is within the noti-

fication reference time (step S124). When it is determined
that it is within the notification reference time ("YES" in
step S124), the process of the controller 40 returns to
step S101. When it is determined that it is not within the
notification reference time, that is, exceeding the notifi-
cation reference time ("NO" in step S124), the controller
40 controls the display screen of the operation/display
unit 42 and notification operating unit 43 to perform the
predetermined notification process showing there is an
abnormality in the ink supply, or more directly, that the
main tank 31 needs to be exchanged (step S125). Then,
the process of the controller 40 returns to step S101.
Here, the inkjet recording device 100 continues the op-
eration of the supplying pump 32. Therefore, when the
main tank 31 is exchanged, the ink supply is immediately
resumed. When the ink amount returns to the standard
storage amount, the reference sensor 251a returns to
the on state. After the process of step S125, before di-
viding to "NO" in the determination process of step Sill
without exchanging the main tank 31 or supplying the ink
to the sub-tank 251, the operation of the supplying pump
32 can be stopped at a predetermined operation upper
limit time. In this case, as described above, the user
needs to perform a predetermined input on the opera-
tion/display unit 42 to resume the operation of the sup-
plying pump 32.
[0091] In the determining process of step S121, when
it is determined that the determining result of the refer-
ence sensor 251a is in the on state ("YES" in step S121),
the controller 40 determines whether the supplying pump
32 is sending the liquid (step S126). When it is deter-
mined that the liquid sending operation is not in progress
("NO" in step S126), the process of the controller 40 re-
turns to step S101.
[0092] When it is determined that the liquid sending
operation by the supplying pump 32 is in progress ("YES"
in step S126), the controller 40 stops the liquid sending
operation by the supplying pump 32 (step S127). The
controller 40 obtains the counted operation time of the
supplying pump and adds the time to the supply time
history data 403a or updates the supply time history data
403a, updates the setting of the notification reference
time using the newest supply time history data 403a as
necessary, and stores the time as the notification refer-
ence time 403b (step S128).
[0093] Then, the process by the controller 40 returns
to step S101.

[Modification]

[0094] FIG. 5 is a flowchart showing a modification of
the ink supply control process.
[0095] When the flowchart of the modification is per-
formed, the lower limit storage amount detected by the
lower limit sensor 251b is set slightly higher than the
above case. That is, the image forming may continue
within a predetermined limit even after the amount be-
comes smaller than the lower limit storage amount. The
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lower limit storage amount is set higher in the amount
corresponding to the predetermined limit.
[0096] According to the ink supply control process of
the modification, compared to the above-described ink
supply control process, the process in step S112 is di-
vided into the processes of steps S112a to S112c, the
processes in steps S 123 to S125 are replaced with the
processes in steps S123a to S125a, and the processes
of steps S131, S132, S141, S142, S151 are added. Fur-
ther, the order of some of the processes is changed. The
other processes are the same, and the processes with
the same contents are referred to with the same refer-
ence numerals and the detailed description is omitted.
[0097] In the ink supply control process according to
the modification, when it is determined that the lower limit
sensor is not in the on state in the determining process
of step Sill ("NO" in step S111), the controller 40 performs
the notification operation that there is an ink lack (step
S112a). The controller determines whether the forming
of the image being formed is finished, that is, whether it
is a good timing to pause image forming (step S112b).
[0098] The image being formed here means, a unit of
image data set for each formed range, for example, an
entire formed image corresponding to an entire image
forming possible range of a recording medium divided in
a unit of one sheet, one image forming range when the
same image is repeatedly formed a plurality of times.
This can include a plurality of individual partial images or
a plurality of the same image patterns. That is, the lower
limit storage amount is set to be equal to or more than a
maximum ink amount (that is, ink amount necessary for
a solid image) necessary to form an image with a maxi-
mum size (maximum range) that can be set in the inkjet
recording device 100 as the unit of image data.
[0099] When it is determined that the forming of the
image being formed is not finished (the image forming is
in progress) ("NO" in step S112b), the process of the
controller 40 advances to step S131. When it is deter-
mined that the forming of the image being formed ended
(the image forming is in a break point, after the image
being formed is formed, before the next image is formed)
("YES" in step S112b), the controller 40 prohibits the op-
eration of the inkjet head 211 from then after, and the
inkjet head 211 in operation is stopped (step S112c).
Then, the process of the controller 40 advances to step
S131.
[0100] In the determining process of step S121, when
it is determined that the reference sensor is not in the off
state ("NO" in step S121), the process of the controller
40 advances to step S131.
[0101] When the process advances to step S131, the
controller 40 determines whether the elapsed time from
when the reference sensor becomes the off state is "0"
(step S131). When it is determined that the elapsed time
is "0" ("YES" in step S131), the controller 40 starts the
operation of the supplying pump 32 and starts the count-
ing of the elapsed time and the liquid sending operation
time (operation time) of the supplying pump 32 (step

S132). Then, the process of the controller 40 returns to
step S101.
[0102] When it is determined that the elapsed time is
not "0" ("NO" in step S131), the controller 40 determines
whether the elapsed time is the notification reference
time (step S124a). The equal "=" here does not mean
strictly the same, but means that the elapsed time is the
first determining process after the notification reference
time passed. When it is determined that it is the notifica-
tion reference time ("YES" in step S124a), the controller
40 controls the display screen of the operation/display
unit 42 and the notification operating unit 43 to perform
the notification operation to urge the exchange of the
main tank and stops the operation of the supplying pump
32 (step S125a). Here, the counting of the liquid sending
operation time is stopped and the value is initialized.
Then, the process of the controller 40 returns to step
S101.
[0103] When it is determined that the elapsed time is
not the timing of the notification reference time, that is,
the elapsed time is less than the notification reference
time or already passed the notification reference time
(already determined that it is the notification reference
time) ("NO" in step S124a), the controller 40 determines
whether the supplying pump 32 is in operation (step
S122). When it is determined that it is in operation ("YES"
in step S122), the controller 40 determines whether the
liquid sending operation time of the supplying pump 32
is equal to or more than a continuing upper limit time
(step S141). The continuing upper limit time corresponds
to the time of the maximum assumed time which is the
time assumed that the reference sensor 251a will be on
by operating the supplying pump 32 in each situation or
the maximum assumed time with some time added. That
is, when the elapsed time becomes long, there is a pos-
sibility that the ink storage amount is even smaller than
the standard storage amount. Therefore, the continuing
upper limit time is a variable which becomes longer ac-
cording to the continuing time. The maximum assumed
time is calculated as the time necessary to recover the
ink amount from the smallest ink storage amount as-
sumed according to the elapsed time to the standard stor-
age amount when the supplying pump 32 is continuously
operated to form an image in which the maximum ink
amount is consumed.
[0104] When it is determined that the liquid sending
operation time is not equal to or more than the continuing
upper limit time ("NO" in step S141), the process by the
controller 40 returns to step S101. When it is determined
that it is equal to or more than the continuing upper limit
time ("YES" in step S141), the controller 40 stops the
operation of the supplying pump 32 (step S142). The
controller 40 stops the counting of the liquid sending op-
eration time and initializes the value of the liquid sending
operation time. Then, the process of the controller 40
returns to step S101.
[0105] In the determining process in step S122, when
it is determined that the supplying pump 32 is not in op-
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eration ("NO" in step S122), the controller 40 determines
whether the operation resume instruction of the supplying
pump 32 is obtained based on the input operation on the
operation/display unit 42 or whether it is the timing to
resume the operation of the supplying pump 32 (step
S151). Here, the operation resume instruction is received
as necessary when the user exchanges the main tank
31 and performs a predetermined operation on the op-
eration/display unit 42. As described above, when the
reference sensor 251a is in the off state and the operation
of the supplying pump 32 is stopped, the operation of the
supplying pump 32 automatically resumes after a prede-
termined amount of time elapses. Such predetermined
amount of time can be a fixed amount of time from the
timing that the operation stops, or a fixed amount of time
from the timing when the previous operation started or
resumed. Alternatively, the predetermined amount of
time can be made longer each time the start/resume and
stop of the operation of the supplying pump 32 is repeat-
ed.
[0106] When the operation resume instruction is not
obtained, and it is determined that it is not the operation
resume timing of the supplying pump 32 ("NO" in step
S151), the process of the controller 40 returns to step
S101. When the operation resume instruction is obtained
or it is determined that it is the operation resume timing
of the supplying pump 32 ("YES" in step S151), the con-
troller 40 resumes the operation of the supplying pump
32 and starts the counting of the liquid sending operation
time from "0" again (step S123a). Then, the process of
the control unit 40 returns to step S101.
[0107] When it is determined that the reference sensor
251a is turned on in step S121 ("YES" in step S121), the
counting of the elapsed time is stopped and the value is
initialized. When the operation of the supplying pump
stops in the process of step S127, the counting of the
liquid sending operation time stops and the value is ini-
tialized.
[0108] As described above, the inkjet recording device
100 according to the present embodiment includes, the
inkjet head 211 which ejects ink, the main tank 31 which
stores ink, a sub-tank 251 which stores the ink supplied
from the main tank 31, a supplying pump which sends
ink from the main tank 31 to the sub-tank 251, one or a
plurality of liquid sending pumps 253 which send ink from
the sub-tank to the inkjet head 211, a reference sensor
251a which determines whether a predetermined stand-
ard storage amount of ink is stored in the sub-tank 251,
an upper limit sensor 251c which determines whether ink
is stored in the sub-tank in an upper limit storage amount
larger than the standard storage amount, a lower limit
sensor 251b which determines whether ink is stored in
the sub-tank 251 in the lower limit storage amount smaller
than the standard storage amount and the controller 40.
The controller 40 determines whether the supplying
pump 32 operates according to the detecting result of
the reference sensor 251a and performs predetermined
abnormality operation according to the detecting result

of the upper limit sensor 251c and the lower limit sensor
251b.
[0109] As described above, the inkjet recording device
100 determines the operation of the supplying pump 32
according to the detection by the reference sensor 251a
which detects the standard storage amount. Therefore,
the operation control can be easily performed without
using the plurality of parameters. Moreover, it is not nec-
essary to increase the number of sensors necessary to
determine whether to operate the supplying pump 32
more than necessary.
[0110] Normally, the ink storage amount is not greatly
different from the standard storage amount. Therefore,
compared to the capacity of the sub-tank, the margin
(difference in value) to the upper limit storage amount
and the lower limit storage amount determined above
and below the standard storage amount can be easily
made large. With this, there is no need to stop the oper-
ation of the inkjet head 211 immediately when a slight
abnormality such as abnormality of ink supply due to lack
of ink in the main tank 31 occurs. On the other hand, it
is possible to securely detect the ink storage amount at
a level which causes problems in the operation of the
inkjet recording device 100 such as equal to or more than
the upper limit storage amount and less than the lower
limit storage amount. Therefore, it is possible to suitably
perform operations to cope with abnormalities such as
notification operation or prohibiting operation of the inkjet
head 211.
[0111] Therefore, according to the inkjet recording de-
vice 100, the abnormality of the ink storage amount in
the sub-tank 251 can be handled at a suitable efficiency,
while supplying ink to the inkjet head.
[0112] Moreover, a storage amount sensor does not
have to be provided in the main tank 31. Therefore, the
configuration of the main tank 31 which is exchanged
becomes simple, and the attaching and detaching of the
main tank 31 when the main tank 31 is exchanged be-
comes easy. Similarly, there is no need to integrate the
flow amount from the main tank 31 and to obtain the
remaining amount of the main tank 31. Therefore, the
error in the remaining amount can be suppressed and it
is possible to perform notification operation at a suitable
timing. Further, it is possible to prohibit ink ejection op-
eration of the inkjet head 211.
[0113] The collecting flow path 27 which returns the
ink from the inkjet head to the sub-tank 251 is provided,
and the difference between the upper limit storage
amount and the standard storage amount is larger than
the ink capacity of the flow path of the ink sent out from
the sub-tank 251 until the ink returns to the sub-tank 251.
[0114] Therefore, according to the inkjet recording de-
vice 100, all of the ink in the ink flow path (circulating flow
path) can be correctly collected in the sub-tank 251 during
maintenance and an abnormal situation such as the pos-
sibility of the sub-tank 251 actually overflowing due to
the abnormality of the supplying pump 32 or the sub-tank
251 can be suitably determined. Normally, it is not as-
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sumed that the ink storage amount greatly increases than
the amount around the standard storage amount with
only the reference sensor 251a. Therefore, even if the
ink of the ink flow path may be collected, the capacity
margin of the sub-tank 251 does not have to be larger
than necessary and the device can be made in a suitable
size.
[0115] The notification operating unit 43 which per-
forms the predetermined notification operation is provid-
ed. The controller 40 operates the supplying pump 32
when the reference sensor 251a does not detect the ink
in the standard storage amount. When the reference sen-
sor 251a does not detect the ink in the standard storage
amount through a predetermined continuing reference
time or more from when the supplying pump 32 is oper-
ated, the notification operating unit 43 performs the no-
tification operation.
[0116] That is, when the ink storage amount of the sub-
tank 251 is not recovered as assumed, there is an ab-
normality in the ink supply, mainly a lack of ink in the
main tank 31. Therefore, this can be easily and immedi-
ately be detected by detection performed by only the ref-
erence sensor 251a. With this, the user is notified of the
abnormality, and it is possible to urge the user to ex-
change the main tank 31. Here, by setting the range of
the normal ink storage amount within a narrow range,
the range from when the abnormality is detected to the
lower limit storage amount in which the normal ink supply
to the inkjet head 211 becomes actually difficult is large
compared to the size of the sub-tank 251. Therefore, it
is possible to urge the user to exchange the main tank
31 well in advance.
[0117] The controller 40 prohibits the ink ejection from
the inkjet head 211 as an operation in response to the
abnormality when the lower limit sensor 251b does not
detect ink in the lower limit storage amount. That is, there
is some time after the reference sensor 251a detects the
ink supply abnormality until the ink ejection operation by
the inkjet head 211 actually needs to be prohibited.
Therefore, even if the main tank 31 lacks ink, the user is
able to exchange the main tank 31 well in advance with-
out pausing the image forming in operation, and the ink
supply can be resumed and continued.
[0118] The lower limit storage amount is determined
to be equal to or more than the maximum ink amount
necessary to form the image at the maximum range that
can be set as the image formed by the ink-jet head 211.
After forming the image being formed at the timing that
the lower limit sensor 251b does not detect ink in the
lower limit storage amount, the controller 40 prohibits the
ink ejection from the inkjet head 211 before starting the
next image forming. That is, when the main tank 31 lacks
ink, it is possible to urge the user to exchange the main
tank 31 in advance before normal ink supply to the inkjet
head 211 actually becomes impossible. Further, even if
the ink storage amount of the sub-tank 251 becomes
lower than the lower limit storage amount without ex-
changing the main tank 31, the ink ejection is stopped

after ending the forming of the image which is being
formed. Therefore, the recording medium and the ink are
not wasted by discontinuing the operation in the middle
of the image forming.
[0119] The maximum liquid sending speed of the ink
by the supplying pump 32 is larger than the liquid sending
speed of the ink by the liquid sending pump 253 according
to the maximum ink ejecting amount from the inkjet head
211 during the operation of the inkjet head 211. There-
fore, when the image forming operation is performed at
the maximum ability of the inkjet head 211, the ink amount
of the sub-tank 251 can be surely recovered to the stand-
ard storage amount when the ink is supplied normally
from the main tank 31 to the sub-tank 251 or the ink is
supplied to the sub-tank 251 after exchanging the main
tank 31.
[0120] An intermediate tank 262 is provided between
the liquid sending pump 253 and the inkjet head 211.
Therefore, the ink pressured and sent out with the liquid
sending pump 253 from the sub-tank 251 is easily and
suitably pressured to be supplied to the inkjet head 211
regardless of the ink storage amount in the sub-tank 251.
[0121] The controller 40 operates the supplying pump
32 when the reference sensor 251a does not detect the
ink in the standard storage amount, counts the operation
time of the supplying pump 32 until the reference sensor
detects the standard storage amount again, and sets the
continuing reference time regarding the detecting of the
abnormality in the supply from the main tank 31 to the
sub-tank 251 based on the result of the one or the plurality
of calculations.
[0122] That is, as the initial value, setting the maximum
time corresponding to when the ink ejecting amount be-
comes largest by the inkjet head 211 as the continuing
reference time is most reliable. However, the ink ejecting
amount is different depending on the actual image to be
formed. Therefore, by setting a shorter continuing refer-
ence time based on the actual measured value according
to the different ink ejecting amount, the abnormality in
the supply of ink can be detected more swiftly and reliably
and the abnormality can be notified to the user.
[0123] Various modifications are possible.
[0124] For example, operation in response to abnor-
malities include, predetermined notification operation
which can be performed by the display screen of the op-
eration/display unit 42 and the notification operating unit
43, or prohibiting operation of each unit of the inkjet re-
cording device 100 and the inkjet head 211. Other than
the above, various operations such as transmitting e-mail
or a message through the communicating unit 41 are
possible.
[0125] According to the above-describe, the upper limit
storage amount corresponding to the upper limit sensor
251c is a level not detected even when all of the ink in
the ink flow path (circulating flow path) returns. Alterna-
tively, the upper limit storage amount can be a level de-
tected in the above situation. Preferably, the capacity of
the sub-tank 251 is larger than the total of the standard
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storage amount and the ink capacity.
[0126] According to the abovedescribed, whether the
supplying pump 32 is operated is determined at real time
based on the results detected in real time by the reference
sensor 251a. Alternatively, the detecting data can be ob-
tained at a predetermined detecting interval, and the op-
eration of the supplying pump 32 can be switched at a
time step according to the detecting interval. Alternative-
ly, the detecting result itself can be obtained in real time,
but once after the operation of the supplying pump 32 is
switched, the operation may continue for a predeter-
mined amount of time. The detecting interval and the
predetermined amount of time is sufficiently shorter than
the time necessary for the ink storage amount to change
from the standard storage amount to the lower limit stor-
age amount or the upper limit storage amount due to the
sending of the liquid by the liquid sending pump 253 or
the supply of the ink by the supplying pump 32.
[0127] According to the above-described, examples
are described using an initial value (fixed value) accord-
ing to the assumed maximum time and the updated value
based on the actual measured time as the predetermined
continuing reference time. Alternatively, this can be
changed in coordination with the operation state of the
liquid sending pump 253.
[0128] According to the above-describe, the operation
of the inkjet head 211 is prohibited (stopped) immediately
when the ink storage amount becomes below the lower
limit storage amount or the operation is prohibited after
the image is formed to a good timing. When the operation
is prohibited immediately, after the ink supply from the
main tank 31 is resumed and the prohibiting of the oper-
ation is canceled, the image forming can be resumed
from the position where the image forming is paused and
the image being formed can be completely formed.
[0129] According to the above-described, back pres-
sure control in the nozzle of the inkjet head 211 is per-
formed using the intermediate tank 262, but the method
of back pressure control is not limited to the above meth-
od.
[0130] According to the above-described, the ink flow
path is a circulating flow path, but the present invention
can be applied even if there is no collecting flow path to
return the ink to the sub-tank 251.
[0131] According to the above-described, the main
tank 31 is exchanged by exchanging the entire case, but
the ink can be inserted in the case of the main tank 31
to be filled with ink.
[0132] According to the above-described, as the first
liquid sending unit to supply ink from the main tank 31 to
the sub-tank 251, the supplying pump 32 is used, but the
present invention is not limited to the above. As the rel-
ative positioning which can flow the ink in the main tank
31 to the sub-tank 251 by gravity, a configuration which
switches the supply of ink to the sub-tank 251 by control-
ling opening/closing of an ink supplying valve provided
in the ink flow path can be employed.
[0133] According to the above-described, the capacity

of the sub-tank 251 is smaller than the capacity of the
main tank 31, but the present invention is not limited to
the above. The capacity of the sub-tank 251 can be larger
than the main tank 31, and the time that the image forming
can be performed after detecting that the main tank 31
is empty can be set to be longer. With this, the exchange
and the filling of the main tank 31 can be performed well
in advance.
[0134] According to the above-described, the inkjet re-
cording device including a line head which ejects ink with
a plurality of colors is described. Alternatively, the present
invention can be applied to the image forming of a single
color, and this includes the inkjet recording device per-
forming the coating of the recording medium by ink with-
out color. The number and arrangement of the nozzles
in the inkjet head 211 and the number and arrangement
of the plurality of inkjet heads can be determined freely.
The present invention can be applied to the scan-type
inkjet recording device in which the image is formed on
the recording medium while moving (scanning) the re-
cording medium with the inkjet head 211.

Industrial Applicability

[0135] The present invention can be used in inkjet re-
cording devices.

Description of Reference Numerals

[0136]

100 inkjet recording device
10 conveying unit
11 driving roller
12 conveying motor
14 conveying belt
20 image forming unit
211 inkjet head
22 carriage
23 carriage raising/lowering unit
231 motor driver
232 raising/lowering motor
233 electromagnetic brake
234 beam member
235 supporting unit
24 head driving unit
251 sub-tank
251a reference sensor
251b lower limit sensor
251c upper limit sensor
252 flowmeter
253 liquid sending pump
254 filter
255 deaerating module
256 liquid sending common flow path
257 individual flow path
258 individual supplying valve
259 damper
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260 intermediate tank flow path
261 intermediate tank distributing valve
262 intermediate tank
262a intermediate upper limit sensor
262b intermediate reference sensor
263 common supplying valve
265 maintenance flow path
266 maintenance flow path distributing valve
27 collecting flow path
270 bypass valve
271 check valve
272 collecting common flow path
273 collecting valve
274 circulating valve
275 collecting pump
281 to 283 check valve
29 absorbing unit
291 check valve
292 chamber
292a liquid amount sensor
293 vacuum pump
294 pressure sensor
30 ink storage unit
31 main tank
32 supplying pump
35 rack
40 controller
401 CPU
402 RAM
403 ROM
403a supply time history data
403b notification reference time
404 memory
41 communicating unit
42 operation/display unit
43 notification operating unit
49 bus

Claims

1. An inkjet recording device (100) comprising:

a recording head (211) configured to eject ink;
a first tank (31) configured to store ink;
a second tank (251) configured to store the ink
supplied from the first tank (31);
a first liquid sending unit (32) configured to send
the ink from the first tank (31) to the second tank
(251);
one or a plurality of second liquid sending units
(253) configured to send the ink from the second
tank (251) to the recording head (211) via a liquid
sending flow path;
a reference sensor (251a) configured to deter-
mine whether the ink stored in the second tank
(251) is a predetermined standard storage
amount;

an upper limit sensor (251c) configured to de-
termine whether the ink stored in the second
tank (251) is an upper limit storage amount larg-
er than the standard storage amount;
a lower limit sensor (251b) configured to deter-
mine whether the ink stored in the second tank
(251) is a lower limit storage amount smaller
than the standard storage amount; and
a controller (40),
wherein, the controller (40) is configured to de-
termine whether to operate the first liquid send-
ing unit (32) depending on a detected result of
the reference sensor (251a); and
the controller (40) is configured to perform pre-
determined abnormality handling operations ac-
cording to a detected result of the upper limit
sensor (251c) and the lower limit sensor (251b).

2. The inkjet recording device (100) according to claim
1, further comprising a collecting flow path (27) con-
figured to return the ink from the recording head (211)
to the second tank (251),
wherein the difference between the upper limit stor-
age amount and the standard storage amount is larg-
er than an ink capacity of the liquid sending flow path,
the inkjet head (211) and the collecting flow path (27)
from where the ink is sent out from the second tank
(251) to where the ink returns to the second tank
(251).

3. The inkjet recording device (100) according to claim
1 or 2, further comprising a notification unit (43) con-
figured to perform a predetermined notification op-
eration,
wherein the controller (40) is configured to operate
the first liquid sending unit (32) when the reference
sensor (251a) does not detect ink in the standard
storage amount and when the reference sensor
(251a) does not detect ink in the standard storage
amount after a predetermined continuing reference
time or more passes after operating the first liquid
sending unit (32), the controller (40) being configured
to control the notification unit (43) to perform the no-
tification operation.

4. The inkjet recording device (100) according to any
one of claims 1 to 3, wherein the controller (40) is
configured to prohibit the ink from being ejected from
the recording head (211) as the abnormality handling
operation when the lower limit sensor (251b) does
not detect the ink in the lower limit storage amount.

5. The inkjet recording device (100) according to any
one of claims 1 to 3, wherein,

the lower limit storage amount is equal to or larg-
er than a maximum ink amount necessary to
form an image in a maximum range that can be
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set for an image formed by the recording head
(211); and
the controller (40) is configured to prohibit ink
ejection from the recording head (211) after
forming the image being formed at a timing that
the lower limit sensor (251b) does not detect ink
in the lower limit storage amount and before
starting the forming of the next image.

6. The inkjet recording device (100) according to any
one of claims 1 to 5, wherein a maximum liquid send-
ing speed of the ink by the first liquid sending unit
(32) is larger than a liquid sending speed of the ink
by the second liquid sending unit (253) according to
a maximum ink ejecting amount from the recording
head (211) when the recording head (211) is in op-
eration.

7. The inkjet recording device (100) according to any
one of claims 1 to 6, wherein a third tank (262) is
provided between the second liquid sending unit
(253) and the recording head (211).

8. The inkjet recording device (100) according to claim
3, wherein the controller (40) is configured to operate
the first liquid sending unit (32) when the reference
sensor (251a) does not detect ink in the standard
storage amount and the controller (40) is configured
to count operation time of the first liquid sending unit
(32) until the reference sensor (251a) detects the
standard storage amount again and the controller
(40) is configured to set the predetermined continu-
ing reference time based on a result of the counted
time counted one or a plurality of times.

Patentansprüche

1. Eine Tintenstrahl-Aufzeichnungsvorrichtung (100),
die Folgendes umfasst:

einem Aufzeichnungskopf (211), der konfigu-
riert ist, um Tinte auszustoßen;
einen ersten Tank (31), der konfiguriert ist, um
Tinte zu speichern;
einen zweiten Tank (251), der konfiguriert ist,
um die vom ersten Tank (31) gelieferte Tinte zu
speichern;
eine erste Flüssigkeitssendeeinheit (32), die
konfiguriert ist, um die Tinte aus dem ersten
Tank (31) in den zweiten Tank (251) zu senden;
eine oder mehrere zweite Flüssigkeitssendeein-
heiten (253), die konfiguriert sind, um die Tinte
aus dem zweiten Tank (251) über einen Flüs-
sigkeitssendeflusspfad an den Aufzeichnungs-
kopf (211) zu senden;
einen Referenzsensor (251a), der konfiguriert
ist, um festzustellen, ob die im zweiten Tank

(251) gespeicherte Tinte eine vorbestimmte
Standardspeichermenge ist;
einen Obergrenzensensor (251c), der konfigu-
riert ist, um festzustellen, ob die in dem zweiten
Tank (251) gespeicherte Tinte eine Obergren-
zenspeichermenge ist, die größer ist als die
Standardspeichermenge;
einen Untergrenzensensor (251b), der konfigu-
riert ist, um festzustellen, ob die in dem zweiten
Tank (251) gespeicherte Tinte eine Untergren-
zenspeichermenge ist, die kleiner als die Stan-
dardspeichermenge ist; und
einen Controller (40),
wobei der Controller (40) konfiguriert ist, um in
Abhängigkeit von einem erfassten Ergebnis des
Referenzsensors (251a) zu bestimmen, ob die
erste Flüssigkeitssendeeinheit (32) betrieben
werden soll; und
der Controller (40) konfiguriert ist, um vorbe-
stimmte Anomalitätsbehandlungsvorgänge ent-
sprechend einem erfassten Ergebnis des obe-
ren Grenzwertsensors (251c) und des unteren
Grenzwertsensors (251b) durchzuführen.

2. Die Tintenstrahl-Aufzeichnungsvorrichtung (100)
nach Anspruch 1, die ferner einen Sammelströ-
mungsweg (27) umfasst, der konfiguriert ist, um die
Tinte vom Aufzeichnungskopf (211) zum zweiten
Tank (251) zurückzuführen,
wobei die Differenz zwischen der Obergrenzenspei-
chermenge und der Standardspeichermenge größer
ist als eine Tintenkapazität des Flüssigkeitsabgabe-
flussweges, des Tintenstrahlkopfes (211) und des
Sammelflussweges (27), von dem aus die Tinte aus
dem zweiten Tank (251) abgegeben wird, bis zu dem
Punkt, an dem die Tinte zum zweiten Tank (251)
zurückkehrt.

3. Die Tintenstrahl-Aufzeichnungsvorrichtung (100)
nach Anspruch 1 oder 2, die ferner eine Benachrich-
tigungseinheit (43) umfasst, die konfiguriert ist, um
einen vorgegebenen Benachrichtigungsvorgang
durchzuführen,
wobei der Controller (40) konfiguriert ist, um die erste
Flüssigkeitssendeeinheit (32) zu betätigen, wenn
der Referenzsensor (251a) keine Tinte mit der Stan-
dardspeichermenge erfasst und wenn, nachdem ei-
ne vorbestimmte fortgesetzte Referenzzeit oder
mehr nach Betätigung der ersten Flüssigkeitssen-
deeinheit (32) verstrichen ist, der Referenzsensor
(251a) keine Tinte mit der Standardspeichermenge
erfasst, wobei der Controller (40) konfiguriert ist, um
die Benachrichtigungseinheit (43) zu steuern, um
den Benachrichtigungsvorgang durchzuführen.

4. Die Tintenstrahl-Aufzeichnungsvorrichtung (100)
nach einem der Ansprüche 1 bis 3, wobei der Con-
troller (40) konfiguriert ist, um das Ausstoßen der
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Tinte aus dem Aufzeichnungskopf (211) als Anoma-
litätsbehandlungsvorgang verhindert, wenn der Un-
tergrenzensensor (251b) die Tinte nicht in der Un-
tergrenzspeichermenge erfasst.

5. Die Tintenstrahl-Aufzeichnungsvorrichtung 100)
nach einem der Ansprüche 1 bis 3, wobei,

die Untergrenzspeichermenge gleich oder grö-
ßer als eine maximale Tintenmenge ist, die not-
wendig ist, um ein Bild in einem maximalen Be-
reich zu erzeugen, der für ein durch den Auf-
zeichnungskopf (211) erzeugtes Bild eingestellt
werden kann; und
der Controller (40) konfiguriert ist, um den Tin-
tenausstoß aus dem Aufzeichnungskopf (211)
nach der Erzeugung des Bildes, das zu einem
Zeitpunkt erzeugt wird, zu dem der Untergren-
zensensor (251b) keine Tinte in der Untergren-
zenspeichermenge erfasst, und vor dem Beginn
der Erzeugung des nächsten Bildes zu verhin-
dern.

6. Die Tintenstrahl-Aufzeichnungsvorrichtung (100)
nach einem der Ansprüche 1 bis 5, wobei eine ma-
ximale Flüssigkeitsabgabegeschwindigkeit der Tin-
te durch die erste Flüssigkeitssendeeinheit (32) grö-
ßer ist als eine Flüssigkeitsabgabegeschwindigkeit
der Tinte durch die zweite Flüssigkeitssendeeinheit
(253) gemäß einer maximalen Tintenausstoßmenge
aus dem Aufzeichnungskopf (211), wenn der Auf-
zeichnungskopf (211) in Betrieb ist.

7. Die Tintenstrahl-Aufzeichnungsvorrichtung (100)
nach einem der Ansprüche 1 bis 6, wobei ein dritter
Tank (262) zwischen der zweiten Flüssigkeitssen-
deeinheit (253) und dem Aufzeichnungskopf (211)
vorgesehen ist.

8. Die Tintenstrahl-Aufzeichnungsvorrichtung (100)
nach Anspruch 3, wobei der Controller (40) konfigu-
riert ist, um die erste Flüssigkeitssendeeinheit (32)
zu betreiben, wenn der Referenzsensor (251a) keine
Tinte in der Standardspeichermenge erfasst, und
der Controller (40) konfiguriert ist, um die Betriebs-
zeit der ersten Flüssigkeitssendeeinheit (32) zu zäh-
len, bis der Referenzsensor (251a) die Standard-
speichermenge wieder erfasst, und der Controller
(40) konfiguriert ist, um die vorbestimmte fortlaufen-
de Referenzzeit auf der Grundlage eines Ergebnis-
ses der einmal oder mehrmals gezählten Zeit einzu-
stellen.

Revendications

1. Dispositif d’enregistrement à jet d’encre (100)
comprenant :

une tête d’enregistrement (211) configurée pour
éjecter une encre ;
un premier réservoir (31) configuré pour stocker
une encre ;
un deuxième réservoir (251) configuré pour
stocker l’encre fournie depuis le premier réser-
voir (31) ;
une première unité d’envoi de liquide (32) con-
figurée pour envoyer l’encre depuis le premier
réservoir (31) au deuxième réservoir (251) ;
une ou une pluralité de deuxièmes unités d’en-
voi de liquide (253) configurées pour envoyer
l’encre depuis le deuxième réservoir (251) à la
tête d’enregistrement (211) via une voie d’écou-
lement d’envoi de liquide ;
un capteur de référence (251a) configuré pour
déterminer si l’encre stockée dans le deuxième
réservoir (251) est une quantité de stockage
standard prédéterminée ;
un capteur de limite supérieure (251c) configuré
pour déterminer si l’encre stockée dans le
deuxième réservoir (251) est une quantité de
stockage de limite supérieure plus grande que
la quantité de stockage standard ;
un capteur de limite inférieure (251b) configuré
pour déterminer si l’encre stockée dans le
deuxième réservoir (251) est une quantité de
stockage de limite inférieure plus petite que la
quantité de stockage standard ; et
un dispositif de commande (40),
dans lequel le dispositif de commande (40) est
configuré pour déterminer s’il faut ou non action-
ner la première unité d’envoi de liquide (32) en
fonction d’un résultat détecté du capteur de ré-
férence (251a) ; et
le dispositif de commande (40) est configuré
pour réaliser des opérations de gestion d’ano-
malie prédéterminées en fonction d’un résultat
détecté du capteur de limite supérieure (251c)
et du capteur de limite inférieure (251b).

2. Dispositif d’enregistrement à jet d’encre (100) selon
la revendication 1, comprenant en outre une voie
d’écoulement de collecte (27) configurée pour re-
tourner l’encre de la tête d’enregistrement (211) au
deuxième réservoir (251),
dans lequel la différence entre la quantité de stoc-
kage de limite supérieure et la quantité de stockage
standard est plus grande qu’une contenance d’encre
de la voie d’écoulement d’envoi de liquide, la tête à
jet d’encre (211) et la voie d’écoulement de collecte
(27) depuis l’emplacement auquel l’encre est en-
voyée depuis le deuxième réservoir (251) à l’empla-
cement auquel l’encre retourne au deuxième réser-
voir (251).

3. Dispositif d’enregistrement à jet d’encre (100) selon
la revendication 1 ou 2, comprenant en outre une
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unité de notification (43) configurée pour réaliser une
opération de notification prédéterminée,
dans lequel le dispositif de commande (40) est con-
figuré pour actionner la première unité d’envoi de
liquide (32) lorsque le capteur de référence (251a)
ne détecte pas d’encre dans la quantité de stockage
standard et lorsque le capteur de référence (251a)
ne détecte pas d’encre dans la quantité de stockage
standard après qu’un temps de référence de conti-
nuité prédéterminé ou plus s’est écoulé après l’ac-
tionnement de la première unité d’envoi de liquide
(32), le dispositif de commande (40) étant configuré
pour commander à l’unité de notification (43) de réa-
liser l’opération de notification.

4. Dispositif d’enregistrement à jet d’encre (100) selon
l’une quelconque des revendications 1 à 3, dans le-
quel le dispositif de commande (40) est configuré
pour interdire l’éjection de l’encre de la tête d’enre-
gistrement (211) en tant que l’opération de gestion
d’anomalie lorsque le capteur de limite inférieure
(251b) ne détecte pas d’encre dans la quantité de
stockage de limite inférieure.

5. Dispositif d’enregistrement à jet d’encre (100) selon
l’une quelconque des revendications 1 à 3, dans le-
quel

la quantité de stockage de limite inférieure est
supérieure ou égale à une quantité d’encre
maximale nécessaire pour former une image
dans une plage maximale qui peut être définie
pour une image formée par la tête d’enregistre-
ment (211) ; et
le dispositif de commande (40) est configuré
pour interdire l’éjection d’encre de la tête d’en-
registrement (211) après la formation de l’image
étant formée à un moment auquel le capteur de
limite inférieure (251b) ne détecte pas d’encre
dans la quantité de stockage de limite inférieure
et avant le début de la formation de l’image sui-
vante.

6. Dispositif d’enregistrement à jet d’encre (100) selon
l’une quelconque des revendications 1 à 5, dans le-
quel une vitesse maximale d’envoi de liquide de l’en-
cre par la première unité d’envoi de liquide (32) est
plus grande qu’une vitesse d’envoi de liquide de l’en-
cre par la deuxième unité d’envoi de liquide (253) en
fonction d’une quantité maximale d’éjection d’encre
de la tête d’enregistrement (211) lorsque la tête d’en-
registrement (211) est en fonctionnement.

7. Dispositif d’enregistrement à jet d’encre (100) selon
l’une quelconque des revendications 1 à 6, dans le-
quel un troisième réservoir (262) est prévu entre la
deuxième unité d’envoi de liquide (253) et la tête
d’enregistrement (211).

8. Dispositif d’enregistrement à jet d’encre (100) selon
la revendication 3, dans lequel le dispositif de com-
mande (40) est configuré pour actionner la première
unité d’envoi de liquide (32) lorsque le capteur de
référence (251a) ne détecte pas d’encre dans la
quantité de stockage standard et le dispositif de com-
mande (40) est configuré pour compter un temps de
fonctionnement de la première unité d’envoi de liqui-
de (32) jusqu’à ce que le capteur de référence (251a)
détecte à nouveau la quantité de stockage standard
et le dispositif de commande (40) est configuré pour
définir le temps de référence de continuité prédéter-
miné sur la base d’un résultat du temps compté qui
est compté une ou une pluralité de fois.
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