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(54) RECORDING APPARATUS, CONTROL METHOD, AND PROGRAM

(57) To normally perform a preliminary ejection after
a cleaning process. Provided is a recording apparatus
(1) including: a recording head (8) that includes an ejec-
tion component (1000) that ejects a liquid; a circulation
unit (81) configured to perform a circulation operation of
circulating the liquid in a circulation route including the
recording head; a cleaning mechanism (10, 17) that per-
forms a cleaning process with respect to the recording
head; and a preliminary ejection unit (202) configured to

perform a preliminary ejection operation of preliminarily
ejecting the liquid from the ejection component. The
cleaning mechanism performs the cleaning process in a
state in which circulation of the liquid is stopped, and at
least one of the circulation operation by the circulation
unit and the preliminary ejection operation by the prelim-
inary ejection unit is performed after the cleaning proc-
ess.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a recording ap-
paratus, a control method, and a storage medium.

Description of the Related Art

[0002] Japanese Patent Laid-Open No. 2014-24210
discloses a configuration in which preliminary ejection is
performed after wiping an ejection port surface of a re-
cording head of an inkjet recording apparatus.

SUMMARY OF THE INVENTION

[0003] However, there is a concern that concentration
of ink that is in contact with the external air within the
ejection port proceeds during wiping, and thus normal
ejection may not be performed in the preliminary ejection
after wiping. However, Japanese Patent Laid-Open No.
2014-24210 does not consider the above-described
problem.
[0004] The invention has been made in consideration
of the above-described problem. The present invention
provide a configuration capable of normally performing
preliminary ejection after cleaning such as wiping.
[0005] The present invention in its first aspect provides
a recording apparatus in claims 1 to 17. The present in-
vention in its second aspect provides a control method
in claims 18. The present invention in its third aspect
provides a program in claim 19.
[0006] Further features of the present invention will be-
come apparent from the following description of exem-
plary embodiments with reference to the attached draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007]

Fig. 1 is a view illustrating a stand-by state of a re-
cording apparatus;
Fig. 2 is a block diagram illustrating a control config-
uration of the recording apparatus;
Fig. 3 is a view illustrating a recording state of the
recording apparatus;
Figs. 4A to 4C are views of a conveying route of a
recoding medium that is fed from a first cassette;
Figs. 5A to 5C are views of a conveying route of a
recording medium that is fed from a second cassette;
Figs. 6A to 6D are views of a conveying route of a
recording medium in a case where a recording op-
eration is performed with respect to a rear surface
of the recording medium;
Fig. 7 is a view illustrating a maintenance state of

the recording apparatus;
Figs. 8A and 8B are perspective views illustrating a
configuration of a maintenance unit;
Fig. 9 is a view illustrating a circulation-type ink sup-
ply system;
Figs. 10A and 10B are views illustrating a configu-
ration of an ejection component in an ink ejection
unit;
Fig. 11 is a flowchart of a wiping sequence according
to a first embodiment;
Figs. 12A to 12D are views illustrating the wiping
sequence according to the first embodiment;
Fig. 13 is a flowchart of a wiping sequence according
to a second embodiment;
Fig. 14 is a view illustrating the wiping sequence ac-
cording to the second embodiment;
Fig. 15 is a flowchart of a wiping sequence according
to a third embodiment;
Fig. 16 is a flowchart of a wiping sequence according
to a fourth embodiment;
Fig. 17 is a flowchart of a wiping sequence according
to a fifth embodiment;
Fig. 18 is a flowchart of a wiping sequence according
to a sixth embodiment;
Figs. 19A and 19B are views illustrating a wiping
sequence according to the sixth embodiment;
Fig. 20 is a table that is used in a seventh embodi-
ment; and
Figs. 21A and 21B are flowcharts of a wiping se-
quence according to an eighth embodiment.

DESCRIPTION OF THE EMBODIMENTS

[0008] Hereinafter, description will be given of a liquid
ejection head and a liquid ejection apparatus according
to embodiments of the invention with reference to the
accompanying drawings. In the following embodiments,
description will be given of a specific configuration of the
inkjet recording head that ejects ink and the inkjet record-
ing apparatus, but the invention is not limited thereto.
The liquid ejection head, the liquid ejection apparatus,
and a liquid supply method according to the invention are
also applicable to apparatuses such as a printer, a cop-
ying machine, a facsimile including a communication sys-
tem, and word processor including a printer unit, and an
industrial recording apparatus that is combined with var-
ious processing apparatuses in a composite manner. For
example, the liquid ejection head and the liquid ejection
apparatus, and the liquid supply method can also be used
for manufacturing of a biochip, electronic circuit printing,
and the like. In addition, the following embodiments are
specific examples of the invention, and thus technically
preferred various limitations are given thereto. However,
embodiments are not limited to the following embodi-
ments and other specific methods as long as the embod-
iments conform to the spirit of the invention.

1 2 
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<With Regard to Internal Configuration of Recording Ap-
paratus>

[0009] Fig. 1 is an internal configuration view of an
inkjet recording apparatus 1 (hereinafter, referred to as
a recording apparatus 1). In the drawing, an x direction
represents a horizontal direction, a y direction (a direction
perpendicular to a paper plane) represents a direction in
which ejection ports are arranged in a recording head 8
to be described later, and a z direction represents a ver-
tical direction.
[0010] The recording apparatus 1 is a multifunctional
machine including a print unit 2 and a scanner unit 3, and
can execute various processes relating to a recording
operation and a reading operation by the print unit 2 and
the scanner unit 3 in an individual manner or in synchro-
nization with each other. The scanner unit 3 includes an
auto document feeder (ADF) and a flatbed scanner
(FBS), and can perform reading of an original document
that is automatically fed by the ADF, and reading (scan-
ning) of an original document that is placed on a docu-
ment platen of the FBS by a user. Furthermore, here, the
multifunctional machine including the print unit 2 and the
scanner unit 3 is illustrated, but an aspect not provided
with the scanner unit 3 is also possible. Fig. 1 illustrates
a stand-by state in which the recording apparatus 1 does
not perform the recording operation and the reading op-
eration.
[0011] In the print unit 2, at a lower portion of a housing
4 in a vertically downward direction, a first cassette 5A
and a second cassette 5B which accommodate a record-
ing medium (cut sheet) S are detachably provided. A rel-
atively small recording medium up to an A4 size is ac-
commodated in the first cassette 5A in a stacked manner,
and a relatively large recording medium up to an A3 size
is accommodated in the second cassette 5B in a stacked
manner. A first feeding unit 6A that separates and feeds
the recording medium accommodated sheet by sheet is
provided in the vicinity of the first cassette 5A. Similarly,
a second feeding unit 6B is provided in the vicinity of the
second cassette 5B. When the recording operation is per-
formed, a recording medium S is selectively fed from any
one cassette.
[0012] A conveying roller 7, an ejection roller 12, a
pinch roller 7a, a spur 7b, a guide 18, an inner guide 19,
and a flapper 11 constitute a conveying mechanism that
guides the recording medium S in a predetermined di-
rection. The conveying roller 7 is a drive roller that is
disposed upstream and downstream of the recording
head 8, and is driven by a conveying motor that is not
illustrated in the drawing. The pinch roller 7a is a driven
roller that rotates by nipping the recording medium S in
combination with the conveying roller 7. The ejection roll-
er 12 is a drive roller that is disposed downstream of the
conveying roller 7 and is driven by the conveying motor
that is not illustrated in the drawing. The spur 7b conveys
the recording medium S by nipping the recording medium
S in combination with the conveying roller 7 and the ejec-

tion roller 12 which are disposed downstream of the re-
cording head 8.
[0013] The guide 18 is provided on a conveying route
of the recording medium S, and guides the recording me-
dium S in a predetermined direction. The inner guide 19
is a member that extends in the y direction, has a curved
lateral surface, and guides the recording medium S along
the lateral surface. The flapper 11 is a member that
switches a direction in which the recording medium S is
conveyed in a double-side recording operation. An ejec-
tion tray 13 is a tray on which the recording medium S,
for which the recording operation is completed and which
is ejected by the ejection roller 12, is stacked and re-
tained.
[0014] The recording head 8 is a full-line type color
inkjet recording head, and includes a plurality of ejection
ports from which ink is ejected according to recording
data, and which are arranged in correspondence with a
width of the recording medium S along the y direction in
Fig. 1. When the recording head 8 is in a stand-by posi-
tion, an ejection port surface 8a of the recording head 8
is capped with a cap unit 10 in a vertically downward
direction as illustrated in Fig. 1. When performing the
recording operation, a direction of the recording head 8
is changed so that the ejection port surface 8a faces the
platen 9 by a print controller 202 to be described later.
The platen 9 is constituted by a flat plate that extends in
the y direction, and supports a rear surface of the record-
ing medium S for which the recording operation has been
performed by the recording head 8. Movement of the
recording head 8 from the stand-by position to a recording
position will be described later in detail.
[0015] An ink tank unit 14 stores four colors of ink to
be supplied to the recording head 8. Here, the four colors
of ink represent ink of cyan (C), ink of magenta (M), ink
of yellow (Y), and ink of black (K). An ink supply unit 15
is provided in the middle of a flow passage that connects
the ink tank unit 14 and the recording head 8, and adjusts
a pressure and a flow rate of the ink in the recording head
8 in an appropriate range. The recording apparatus 1
includes a circulation-type ink supply system, and the ink
supply unit 15 adjusts a pressure of ink that is supplied
to the recording head 8 and a flow rate of ink that is re-
covered from the recording head 8 in an appropriate
range.
[0016] A maintenance unit 16 includes a cap unit 10
and a wiping unit 17, and operates these units at a pre-
determined timing to perform a maintenance operation
with respect to the recording head 8. The maintenance
operation will be described later in detail.

<With Regard to Control Configuration of Recording Ap-
paratus>

[0017] Fig. 2 is a block diagram illustrating a control
configuration in the recording apparatus 1. The recording
apparatus 1 includes a print engine unit 200 that mainly
integrally controls the print unit 2, a scanner engine unit
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300 that integrally controls the scanner unit 3, and a con-
troller unit 100 that integrally controls the entirety of the
recording apparatus 1. A print controller 202 controls var-
ious mechanisms of the print engine unit 200 in accord-
ance with an instruction of a main controller 101 of the
controller unit 100. Various mechanisms of the scanner
engine unit 300 are controlled by the main controller 101
of the controller unit 100. Hereinafter, details of the con-
trol configuration will be described.
[0018] In the controller unit 100, the main controller
101 that is constituted by a CPU controls the entirety of
the recording apparatus 1 with a RAM 106 set as a work
area in accordance with a program or various parameters
which are stored in a ROM 107. For example, in a case
where a print job is input from a host device 400 through
a host I/F 102 or a wireless I/F 103, predetermined image
processing is performed with respect to image data that
is received by an image processing unit 108 in accord-
ance with an instruction of the main controller 101. In
addition, the main controller 101 transmits the image data
subjected to the image processing to the print engine unit
200 through a print engine I/F 105.
[0019] Furthermore, the recording apparatus 1 may
acquire image data from the host device 400 through
wireless communication or wired communication, or may
acquire image data from an external storage device (USB
memory, and the like) that is connected to the recording
apparatus 1. A communication type that is used in the
wired communication or the wireless communication is
not limited. For example, as a communication type that
is used in the wireless communication, wireless fidelity
(Wi-Fi) (registered trademark) or Bluetooth (registered
trademark) are applicable. In addition, as a communica-
tion type that is used in the wired communication, a uni-
versal serial bus (USB), and the like are applicable. In
addition, for example, when a reading command is input
from the host device 400, the main controller 101 trans-
mits the command to the scanner engine unit 300 through
a scanner engine I/F 109.
[0020] An operation panel 104 is a mechanism that
performs input and output with respect to the recording
apparatus 1 by a user. The user can give an instruction
for an operation such as copying and scanning, can set
a print mode, or recognize information of the recording
apparatus 1 through the operation panel 104.
[0021] In the print engine unit 200, the print controller
202 that is constituted by a CPU controls various mech-
anisms provided in the print unit 2 with a RAM 204 set
as a work area in accordance with a program or various
parameters which are stored in a ROM 203. When vari-
ous commands or image data is received through a con-
troller I/F 201, the print controller 202 stores the com-
mands or the image data in the RAM 204 at once. The
print controller 202 converts the image data that is stored
into recording data by an image processing controller
205 in order for the recording head 8 to use the recording
data in a recording operation. When the recording data
is generated, the print controller 202 allows the recording

head 8 to execute a recording operation based on the
recording data through a head I/F 206. At this time, the
print controller 202 drives the feeding units 6A and 6B,
the conveying roller 7, the ejection roller 12, and the flap-
per 11 as illustrated in Fig. 1 through a conveyance con-
trol unit 207 to convey the recording medium S. In ac-
cordance with an instruction of the print controller 202, a
recording operation by the recording head 8 is executed
in synchronization with the conveying operation of the
recording medium S, and thus printing is performed.
[0022] A head carriage control unit 208 changes a di-
rection or a position of the recording head 8 in corre-
spondence with an operation state such as a mainte-
nance state or a recording state of the recording appa-
ratus 1. An ink supply control unit 209 controls the ink
supply unit 15 so that a pressure of ink supplied to the
recording head 8 is within an appropriate range. When
a maintenance operation for the recording head 8 is per-
formed, a maintenance control unit 210 controls an op-
eration of a cleaning mechanism such as the cap unit 10
and the wiping unit 17 in the maintenance unit 16.
[0023] In the scanner engine unit 300, the main con-
troller 101 controls a hardware resource of a scanner
controller 302 with the RAM 106 set as a work area in
accordance with a program or various parameters which
are stored in the ROM 107. According to this, various
mechanisms provided in the scanner unit 3 are control-
led. For example, the main controller 101 controls the
hardware resource in the scanner controller 302 through
a controller I/F 301 to convey an original document
mounted on the ADF by a user through a conveyance
control unit 304, and to read the original document by a
sensor 305. In addition, the scanner controller 302 stores
image data that is read in a RAM 303. Furthermore, the
print controller 202 converts the image data acquired as
described above into recording data, and can allow the
recording head 8 to execute a recording operation based
on the image data that is read by the scanner controller
302.

<With Regard to Operation of Recording Apparatus in 
Recording State>

[0024] Fig. 3 illustrates a recording state of the record-
ing apparatus 1. In the case of comparing the recording
state with the stand-by state illustrated in Fig. 1, the cap
unit 10 is spaced away from the ejection port surface 8a
of the recording head 8, and the ejection port surface 8a
faces the platen 9. A flat surface of the platen 9 is inclined
at an angle of approximately 45° with respect to a hori-
zontal direction, and the ejection port surface 8a of the
recording head 8 at a recording position is also inclined
at an angle of approximately 45° with respect to the hor-
izontal direction in order for a distance from the platen 9
to be constantly maintained.
[0025] When moving the recording head 8 from the
stand-by position illustrated in Fig. 1 to the recording po-
sition illustrated in Fig. 3, the print controller 202 lowers
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the cap unit 10 to a retreated position illustrated in Fig.
3 by using the maintenance control unit 210. According
to this, the ejection port surface 8a of the recording head
8 is spaced away from the cap member 10a. Then, the
print controller 202 rotates the recording head 8 by 45°
while adjusting the height of the recording head 8 in the
vertical direction by using the head carriage control unit
208, and thus the ejection port surface 8a faces the platen
9. When the recording operation is completed, and the
recording head 8 moves from the recording position to
the stand-by position, a process opposite to the above-
described process is performed by the print controller
202.
[0026] Next, description will be given of a conveying
route of the recording medium S in the print unit 2. When
a recording command is input, first, the print controller
202 moves the recording head 8 to the recording position
illustrated in Fig. 3 by using the maintenance control unit
210 and the head carriage control unit 208. Then, the
print controller 202 drives any one of the first feeding unit
6A and the second feeding unit 6B in accordance with
the recording command by using the conveyance control
unit 207 to feed the recording medium S.
[0027] Figs. 4A to 4C are views illustrating a conveying
route when feeding the recording medium S having the
A4 size which is accommodated in the first cassette 5A.
The recording medium S that is stacked on the uppermost
side in the first cassette 5A is separated from a second
or later recording medium by the first feeding unit 6A,
and is conveyed toward a recording region P between
the platen 9 and the recording head 8 while being nipped
by the conveying roller 7 and the pinch roller 7a. Fig. 4A
illustrates a conveying state immediately before a front
end of the recording medium S reaches the recording
region P. A proceeding direction of the recording medium
S is changed from the horizontal direction (x direction)
to a direction that in inclined by approximately 45° with
respect to the horizontal direction when being fed by the
first feeding unit 6A and reaching the recording region P.
[0028] In the recording region P, ink is ejected from a
plurality of ejection ports provided in the recording head
8 toward the recording medium S. A rear surface of the
recording medium S in a region, to which ink is applied,
is supported by the platen 9, and a distance between the
ejection port surface 8a and the recording medium S is
constantly maintained. The recording medium S after ap-
plication of ink passes through a left side of the flapper
11, of which a front end is inclined to a right side, while
being guided by the conveying roller 7 and the spur 7b,
and conveyed to a vertically upward side of the recording
apparatus 1 along the guide 18. Fig. 4B illustrates a state
in which the front end of the recording medium S passes
through the recording region P and is conveyed to the
vertically upper side. A proceeding direction of the re-
cording medium S is changed from the position of the
recording region P that is inclined by approximately 45°
with respect to the horizontal direction to the vertically
upward side by the conveying roller 7 and the spur 7b.

[0029] After being conveyed to the vertically upward
side, the recording medium S is ejected to the ejection
tray 13 by the ejection roller 12 and the spur 7b. Fig. 4C
illustrates a state in which the front end of the recording
medium S passes through the ejection roller 12 and is
ejected to the ejection tray 13. The recording medium S
that is ejected is retained on the ejection tray 13 in a state
in which a surface on which an image is recorded by the
recording head 8 faces a lower side.
[0030] Figs. 5A to 5C are views illustrating a conveying
route when feeding the recording medium S having the
A3 size which is accommodated in the second cassette
5B. The recording medium S that is stacked on the up-
permost side in the second cassette 5B is separated from
a second or later recording medium by the second feed-
ing unit 6B, and is conveyed toward the recording region
P between the platen 9 and the recording head 8 while
being nipped by the conveying roller 7 and the pinch roller
7a.
[0031] Fig. 5A illustrates a conveying state immediate-
ly before a front end of the recording medium S reaches
the recording region P. In a conveying route until reaching
the recording region P after being fed by the second feed-
ing unit 6B, a plurality of the conveying roller 7, a plurality
of the pinch roller 7a, and the inner guide 19 are disposed,
and thus the recording medium S is conveyed to the plat-
en 9 in a state of being curved in an S-shaped.
[0032] The subsequent conveying route is the same
as in the case of the recording medium S having the A4
size as illustrated in Figs. 4B and 4C. Fig. 5B illustrates
a state in which the front end of the recording medium S
passes through the recording region P and is conveyed
to a vertically upward side. Fig. 5C illustrates a state in
which the front end of the recording medium S passes
through the ejection roller 12, and is ejected to the ejec-
tion tray 13.
[0033] Figs. 6A to 6D illustrate a conveying route in a
case where a recording operation (double-sided record-
ing) is performed with respect to a rear surface (second
surface) of the recording medium S having the A4 size.
In the case of performing the double-sided recording, af-
ter recording is performed on the first surface (front sur-
face), the recording operation is performed with respect
to the second surface (rear surface). A conveying proc-
ess when performing recording on the first surface is the
same as in Figs. 4A to 4C, and thus description thereof
will be omitted. Hereinafter, description will be given of
a conveying process subsequent to Fig. 4C.
[0034] When the recording operation on the first sur-
face by the recording head 8 is completed, and a rear
end of the recording medium S passes through the flap-
per 11, the print controller 202 inversely rotates the con-
veying roller 7 to convey the recording medium S to the
inside of the recording apparatus 1. At this time, the flap-
per 11 is controlled so that a tip end thereof is inclined
to a left side by an actuator (not illustrated in the draw-
ings), and thus the front end (the rear end in the recording
operation on the first surface) of the recording medium
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S passes through a right side of the flapper 11, and is
conveyed to a vertically downward side. Fig. 6A illus-
trates a state in which the front end (the rear end in the
recording operation on the first surface) of the recording
medium S passes through a right side of the flapper 11.
[0035] Then, the recording medium S is conveyed
along a curved outer peripheral surface of the inner guide
19, and is conveyed again to the recording region P be-
tween the recording head 8 and the platen 9. At this time,
the second surface of the recording medium S faces the
ejection port surface 8a of the recording head 8. Fig. 6B
illustrates a conveying state immediately before the front
end of the recording medium S reaches the recording
region P for the recording operation of the second sur-
face.
[0036] The subsequent conveying route is the same
as in the case of performing recording on the first surface
as illustrated in Figs. 4B and 4C. Fig. 6C illustrates a
state in which the front end of the recording medium S
passes through the recording region P and is conveyed
to a vertically upward side. At this time, the flapper 11 is
controlled so that the tip end thereof is moved to a position
that is inclined to a right side by an actuator (not illustrat-
ed). Fig. 6D illustrates a state in which the front end of
the recording medium S passes through the ejection roll-
er 12 and is ejected to the ejection tray 13.

<With Regard to Maintenance Operation With Respect 
to Recording Head>

[0037] Next, description will be given of a maintenance
operation with respect to the recording head 8. As illus-
trated in Fig. 1, the maintenance unit 16 includes the cap
unit 10 and the wiping unit 17, and operates these units
at a predetermined timing to perform the maintenance
operation.
[0038] Fig. 7 is a view illustrating a maintenance state
of the recording apparatus 1. When moving the recording
head 8 from the stand-by position illustrated in Fig. 1 to
a maintenance position illustrated in Fig. 7, the print con-
troller 202 moves the recording head 8 to a vertically
upward side, and moves the cap unit 10 to a vertically
downward side. In addition, the print controller 202
moves the wiping unit 17 from a retreated position toward
a right direction in Fig. 7. Then, the print controller 202
moves the recording head 8 to a vertically downward side
up to a maintenance position at which the maintenance
operation can be performed.
[0039] On the other hand, when moving the recording
head 8 from the recording position illustrated in Fig. 3 to
the maintenance position illustrated in Fig. 7, the print
controller 202 moves the recording head 8 to a vertically
upward side while rotating the recording head 8 by 45°.
In addition, the print controller 202 moves the wiping unit
17 from the retreated position toward a right direction.
Then, the print controller 202 moves the recording head
8 to a vertically downward side up to the maintenance
position at which the maintenance operation by the main-

tenance unit 16 can be performed.
[0040] Fig. 8A is a perspective view illustrating a state
in which the maintenance unit 16 is located at a stand-
by position, and Fig. 8B is a perspective view illustrating
a state in which the maintenance unit 16 is located at a
maintenance position. Fig. 8A corresponds to Fig. 1, and
Fig. 8B corresponds to Fig. 7. When the recording head
8 is at the stand-by position, the maintenance unit 16 is
located at the stand-by position illustrated in Fig. 8A, the
cap unit 10 moves in a vertically upward side, and the
wiping unit 17 is accommodated at the inside of the main-
tenance unit 16. The cap unit 10 includes a box-shaped
cap member 10a that extends in the y direction, and the
cap member 10a is brought into close contact with the
ejection port surface 8a of the recording head 8 to sup-
press evaporation of ink from the ejection ports. In addi-
tion, the cap unit 10 also has a function of recovering ink,
which is ejected in preliminary ejection, to the cap mem-
ber 10a, and of suctioning the recovered ink by a suction
pump (not illustrated in the drawing) (cap suction).
[0041] On the other hand, at the maintenance position
illustrated in Fig. 8B, the cap unit 10 moves in a vertically
downward side, and the wiping unit 17 is led-out from the
maintenance unit 16. The wiping unit 17 includes two
wiper units including a blade wiper unit 171 and a vacuum
wiper unit 172.
[0042] In the blade wiper unit 171, a blade wiper 171a
that wipes the ejection port surface 8a along the x direc-
tion is disposed in the y direction in a length correspond-
ing to an arrangement region of the ejection ports. The
blade wiper 171a wipes ejection port rows corresponding
to a plurality colors along the x direction as a whole, which
are arranged on the ejection port surface 8a. When per-
forming a wiping operation by using the blade wiper unit
171, the wiping unit 17 moves the blade wiper unit 171
in the x direction in a state in which the recording head
8 is positioned to a height at which the recording head 8
can come into contact with the blade wiper 171a. Due to
the movement, ink and the like which adhere to the ejec-
tion port surface 8a is wiped off by the blade wiper 171a.
[0043] A wet wiper cleaner 16a, which removes ink ad-
hered to the blade wiper 171a and applies a wet solution
to the blade wiper 171a, is disposed at an inlet of the
maintenance unit 16 when the blade wiper 171a is ac-
commodated. Whenever being accommodated in the
maintenance unit 16, a material adhered to the blade
wiper 171a is removed by the wet wiper cleaner 16a, and
the wet solution is applied to the blade wiper 171a. In
addition, when subsequently wiping the ejection port sur-
face 8a, the wet solution is transferred to the ejection port
surface 8a, and slidability between the ejection port sur-
face 8a and the blade wiper 171a is improved.
[0044] On the other hand, the vacuum wiper unit 172
includes a flat plate 172a having an opening that extends
in the y direction, a carriage 172b that can move at the
inside of the opening in the y direction, and a vacuum
wiper 172c that is mounted on the carriage 172b. The
vacuum wiper 172c is disposed in a manner capable of
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wiping the ejection port surface 8a in the y direction along
with movement of the carriage 172b. A suction port that
is connected to a suction pump (not illustrated in the
drawing) is formed at a tip end of the vacuum wiper 172c.
Accordingly, when moving the carriage 172b in the y di-
rection while operating the suction pump, ink and the like
which adhere to the ejection port surface 8a of the re-
cording head 8 are suctioned into the suction port while
being wiped and collected by the vacuum wiper 172c. At
this time, a positioning pin 172d that is provided on both
ends of the flat plate 172a and the opening is used in
alignment of the ejection port surface 8a with respect to
the vacuum wiper 172c.
[0045] The wiping unit 17 can perform a first wiping
process in which a wiping operation by the blade wiper
unit 171 is performed and a wiping operation by the vac-
uum wiper unit 172 is not performed, and a second wiping
process in which both of the wiping processes are se-
quentially performed. When performing the first wiping
process, first, the print controller 202 leads out the wiping
unit 17 from the maintenance unit 16 in a state in which
the recording head 8 is further retreated to a vertically
upward side in comparison to the maintenance position
in Fig. 7. In addition, the print controller 202 moves the
recording head 8 to a vertically downward side up to a
position at which the recording head 8 can come into
contact with the blade wiper 171a, and then moves the
wiping unit 17 into the maintenance unit 16. Due to the
movement, ink and the like which adhere to the ejection
port surface 8a are wiped off by the blade wiper 171a.
That is, the blade wiper 171a wipes the ejection port sur-
face 8a when being moved from a lead-out position from
the maintenance unit 16 into the maintenance unit 16.
[0046] When the blade wiper unit 171 is accommodat-
ed, the print controller 202 moves the cap unit 10 to a
vertically upward side and brings the cap member 10a
into close contact with the ejection port surface 8a of the
recording head 8. In addition, the print controller 202 op-
erates the recording head 8 at this state to perform pre-
liminary ejection, and allows the suction pump to suction
ink recovered into the cap member 10a.
[0047] On the other hand, when performing the second
wiping process, first, the print controller 202 leads out
the wiping unit 17 from the maintenance unit 16 through
sliding in a state in which the recording head 8 is further
retreated in a vertically upward side in comparison to the
maintenance position in Fig. 7. In addition, the print con-
troller 202 moves the recording head 8 to a vertically
downward side up to a position at which the recording
head 8 can come into contact with the blade wiper 171a,
and moves the wiping unit 17 into the maintenance unit
16. According to this, the wiping operation by the blade
wiper 171a is performed with respect to the ejection port
surface 8a. Next, the print controller 202 leads out the
wiping unit 17 to a predetermined position from the main-
tenance unit 16 through sliding in a state in which the
recording head 8 is further retreated to a vertically upward
side in comparison to the maintenance position in Fig. 7.

Continuously, the print controller 202 performs position-
ing of the ejection port surface 8a and the vacuum wiper
unit 172 by using the flat plate 172a and the positioning
pin 172d while lowering the recording head 8 to a wiping
position illustrated in Fig. 7. Then, the print controller 202
executes the wiping operation by the vacuum wiper unit
172. The print controller 202 retreats the recording head
8 to a vertically upward side to accommodate the wiping
unit 17, and then performs preliminary ejection into the
cap member by the cap unit 10 and a suction operation
of ink that is recovered in the same manner as in the first
wiping process.

<With Regard to Circulation Type Ink Supply System>

[0048] Fig. 9 is a view illustrating a circulation type ink
supply system that is employed in the recording appara-
tus 1. The circulation ink supply system is constituted by
connecting the ink tank unit 14, the ink supply unit 15,
and the recording head 8 to each other. Here, a circula-
tion system relating to one color of ink is illustrated, but
the circulation system is actually prepared for every ink
color.
[0049] A main tank 141 that stores relatively large ca-
pacity of ink is provided in the ink tank unit 14. A buffer
tank 151, and three pumps P0, P1, and P2 which are
connected to the buffer tank 151 are included in the ink
supply unit 15. The circulation pumps P1 and P2 allow
ink in the entirety of a circulation route to flow in such a
manner that ink in the supply system moves from the
circulation pump P1 in a direction toward the circulation
pump P2 through the buffer tank 151.
[0050] A liquid surface level sensor 154 is provided in
the buffer tank 151. The liquid surface level sensor 154
includes two pins, and can grasp a position (height) of
an ink liquid surface by detecting presence or absence
of a conduction current between the two pins. That is, it
is possible to detect a situation the ink liquid surface in-
side the buffer tank 151 reaches the height of the liquid
surface level sensor 154 by using the liquid surface level
sensor 154. A supplement pump P0 operates when an
ink residual amount inside the buffer tank 151 decreases
to supplement new ink from the main tank 141. In ink
supplement, the pump P0 is controlled so that the height
of the ink liquid surface does not exceed the height of
the liquid surface level sensor 154. That is, in a case
where the ink liquid surface inside the buffer tank 151
reaches the height of the liquid surface level sensor 154,
the ink supply control unit 209 controls the pump P0, and
stops the ink supplement from the main tank 141 to the
buffer tank 151.
[0051] The recording head 8 includes an ink ejection
unit 80, a circulation unit 81, and a negative pressure
control unit 82. The ink ejection unit 80 has a structure
configured to eject an ink droplet in accordance with ejec-
tion data. Here, the following type is employed. That is,
a heater is disposed in an individual recording element,
a voltage is applied to the heater so as to cause film
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boiling to occur in ink, and ink is ejected from an ejection
port in accordance with bubble growth energy. The neg-
ative pressure control unit 82 performs adjustment so
that ink flows in a normal direction at an appropriate pres-
sure in the ink ejection unit 80. The circulation unit 81
executes a circulation operation by controlling supply of
ink from the buffer tank 151 to the negative pressure con-
trol unit 82, and recovery of ink from the ink ejection unit
80 to the buffer tank 151.
[0052] Ink that is supplied from the buffer tank 151 to
the circulation unit 81 is supplied to the negative pressure
control unit 82 through a filter 811. In the negative pres-
sure control unit 82, a negative pressure control unit H
that allows ink to flow out at a relatively high pressure,
and a negative pressure control unit L that allows ink to
flow out at a relatively low pressure are disposed. Ink that
flows out from the negative pressure control unit H, and
ink that flows out from the negative pressure control unit
L are supplied to the ink ejection unit 80 along individual
routes through the circulation unit 81.
[0053] In the ink ejection unit 80, a plurality of recording
element substrates 80a, in which a plurality of nozzles
are arranged in the y direction, are further arranged in
the y direction, and thus a long nozzle row is formed. In
addition, a common supply flow passage 80b that guides
ink supplied at a relatively high pressure by the negative
pressure control unit H, and a common recovery flow
passage 80c that guides ink supplied at a relatively low
pressure by the negative pressure control unit L are also
formed in the ink ejection unit 80. In addition, an individual
flow passage that is connected to the common supply
flow passage 80b, and an individual flow passage that is
connected to the common recovery flow passage 80c
are formed in each of the individual recording element
substrate 80a. Due to occurrence of a pressure differ-
ence between the two negative pressure control units,
an ink flow is formed in the individual recording element
substrates 80a in such a manner that ink flows in from
the common supply flow passage 80b having a relatively
high pressure and ink flows out to the common recovery
flow passage 80c having a relatively low pressure. In
addition, when the ejection operation in the recording el-
ement substrate 80a is performed, a part of circulating
ink is consumed due to ejection, but remaining ink flows
back to the circulation unit 81 through the common re-
covery flow passage 80c, and returns to the buffer tank
151 through the circulation pump P1.
[0054] In the circulation type ink supply system, heat
that is generated in the ejection operation of the recording
element substrate 80a is deprived by the circulating ink.
Accordingly, even when the ejection operation is contin-
uously performed, it is possible to suppress ejection fail-
ure along with heat accumulation. In addition, due to a
configuration in which bubbles or thickened ink which
occurs in accordance with the ejection operation, foreign
matters, and the like are less likely to stay, and thus it is
possible to maintain a nozzle ejection state in a satisfac-
tory manner.

[0055] Particularly, bubbles which occur along with the
ejection operation have properties of moving to an up-
ward side. Accordingly, when performing the recording
operation in a state in which the ejection port surface 8a,
that is, the ink ejection unit 80 is inclined as described
above, there is a concern that the bubbles may residue
in a specific recording element substrate 80a or a specific
ejection port. However, when employing the circulation
type ink supply system, it is also possible to reliably re-
cover bubbles which occur through the common recovery
flow passage 80c, and thus the degree of freedom in a
posture of the recording head 8 in the ejection operation
also increases. As a result, the recording position as in
Fig. 3 is also possible, and thus it is possible to realize a
reduction in size of the apparatus.
[0056] However, at a maintenance position, it is pref-
erable that the ejection port surface 8a is set to be hori-
zontal so as to allow an effect of the gravity to evenly
operate on the individual recording element substrates
80a and the individual ejection ports. Accordingly, it is
necessary for the recording head 8 to appropriately move
between the stand-by position illustrated in Fig. 1, the
recording position illustrated in Fig. 3, and the mainte-
nance position illustrated in Fig. 7, and thus there is a
demand for a configuration capable of realizing the move-
ment at a short time and in a simple manner.

<With Regard to Ejection Component>

[0057] Fig. 10A is a schematic plan view illustrating a
part of the recording element substrates 80a in an en-
larged manner, and Fig. 10B is a schematic cross-sec-
tional view taken along cross-sectional line XB-XB in Fig.
10A. A pressure chamber 1005 that is filled with ink, and
an ejection port 1006 through which the ink is ejected are
provided in each of the recording element substrates 80a.
In the pressure chamber 1005, a recording element 1004
is provided at a position that faces the ejection port 1006.
In addition, a plurality of individual supply flow passages
1008 which are connected to the common supply flow
passage 80b, and a plurality of individual recovery flow
passages 1009 which are connected to the common re-
covery flow passage 80c are formed for every ejection
port 1006, in the recording element substrates 80a.
[0058] According to the above-described configura-
tion, in the recording element substrates 80a, there is
generated a flow of ink that flows in from the common
supply flow passage 80b in which a negative pressure is
relatively weak (a pressure is high) and flows out to the
common recovery flow passage 80c in which a negative
pressure is relatively strong (a pressure is low). More
specifically, ink flows in the order of the common supply
flow passage 80b → each of the individual supply flow
passages 1008 → the pressure chamber 1005 → each
of the individual recovery flow passages 1009 → the com-
mon recovery flow passage 80c. When ink is ejected by
the recording element 1004, a part of the ink that moves
from the common supply flow passage 80b to the com-
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mon recovery flow passage 80c is ejected from the ejec-
tion port 1006, and is discharged to the outside of the
recording head 8. On the other hand, ink that is not eject-
ed from the ejection port 1006 is recovered to a recovery
flow passage C4 through the common recovery flow pas-
sage 80c.

<With Regard to Preliminary Ejection>

[0059] The preliminary ejection is an operation of dis-
charging ink that is pushed into ejection ports through
the wiping process, and is subjected to color mixing, and
is performed after performing the first wiping process or
the second wiping process. The reason for this is as fol-
lows. Since ejection port rows are sequentially wiped in
the wiping processes, in a series of wiping operations,
ink that is wiped off from an ejection port row at a front
stage may adhere to an ejection port row at a rear stage
during wiping the ejection port row at the rear stage, and
thus there is a concern that mixed-color ink may remain.
Accordingly, in this embodiment, the preliminary ejection
operation is performed with the cap member 10a after
the wiping process. The mixed-color ink inside ejection
ports is discharged through the preliminary ejection.
[0060] Hereinafter, preferred embodiments of the in-
vention will be described on the basis of the basic con-
figuration as described above.

[First Embodiment]

[0061] This embodiment is configured to countermeas-
ure a situation in which when using black ink, the black
ink is concentrated and thickened in the ejection port
1006 during a wiping sequence, and thus it becomes
difficult to eject the black ink from the ejection port 1006.
This phenomenon results from that the black ink in this
embodiment is ink that includes a large amount of pig-
ments and is likely to be thickened in comparison to color
ink of cyan, magenta, and yellow.

<With Regard to Wiping Sequence>

[0062] Hereinafter, a wiping sequence according to
this embodiment will be described with reference to Fig.
11, and Fig. 12A to 12D.
[0063] In step S1101, the print controller 202 controls
the ink supply control unit 209 to stop ink circulation in a
circulation system of black ink (circulation OFF). Fig. 12A
illustrates a state in which circulation is stopped in an
ejection component 1000 of the circulation system of
black ink. As illustrated in the same drawing, the ejection
component 1000 is filled with the black ink, but an ink
flow inside the ejection port 1006 due to circulation does
not occur.
[0064] In step S1102, the print controller 202 controls
the maintenance control unit 210 to drive the blade wiper
171a so as to wipe the ejection port surface 8a (that is,
the first wiping process is performed). Meanwhile, the

ejection port surface 8a is not capped with the cap unit
10, and the black ink in the ejection port 1006 comes into
contact with the external air on the ejection port surface
8a, and thus moisture in the ink evaporates and concen-
tration proceeds. Fig. 12B illustrates this state. In a case
where the concentration of the black ink excessively pro-
ceeds, as illustrated in Fig. 12C, it is difficult to eject the
black ink from the ejection port 1006 due to thickening.
Furthermore, here, a case where the first wiping process
is performed in step S1102 is illustrated, but another
cleaning process may be performed instead of the first
wiping process.
[0065] In step S1103, the print controller 202 controls
the ink supply control unit 209 to restart the ink circulation
in the circulation system of the black ink (circulation ON).
When the circulation is restarted, as illustrated in Fig.
12D, concentrated ink in the ejection port 1006 flows out
to the individual recovery flow passage 1009 by an ink
flow 1205. As a result, in the ejection port 1006, the vol-
ume of the concentrated ink is reduced, and the ejection
port 1006 is filled with ink that is not concentrated instead
of the concentrated ink. Furthermore, the concentrated
ink in the vicinity of the ejection port surface 8a may re-
main as illustrated in Fig. 12D.
[0066] Ink circulation is restarted in step S1103, and
after passage of a predetermined time (for example, five
seconds), in step S1104, the print controller 202 drives
the recording element 1004 to perform preliminary ejec-
tion of black ink. Furthermore, the concentrated ink that
residues inside the ejection port 1006 is reduced through
the circulation restarting in step S1103, and thus it is pos-
sible to eject the black ink from the ejection port 1006
without a problem due to this step. The above-described
configuration corresponds to the contents of the wiping
sequence in this embodiment.
[0067] Furthermore, in the above-described example,
description is given of a case where both of the ink cir-
culation and the preliminary ejection are executed after
wiping, but this embodiment is not limited thereto. Con-
sideration can also be made on an embodiment in which
any one of the ink circulation and the preliminary ejection
is executed after wiping.

<With Regard to Effect of This Embodiment>

[0068] According to this embodiment, it is possible to
prevent a situation in which the ejection port 1006 is
clogged by concentrated ink after wiping and enters an
ejection failure state.

[Second Embodiment]

[0069] In the first embodiment, description has been
given of a case where black ink is used. In this embodi-
ment, description will be given of a case where color ink
of cyan, magenta, yellow, and the like are used in addition
to the black ink, and ON/OFF of circulation of all colors
of ink is collectively controlled (that is, ON/OFF of circu-
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lation is not controlled for each color). Furthermore, here-
inafter, a difference from the above-described embodi-
ment will be mainly described, and description of the
same contents as in the above-described embodiment
will be appropriately omitted.

<With Regard to Wiping Sequence>

[0070] Hereinafter, a wiping sequence according to
this embodiment will be described with reference to Fig.
13 and Fig. 14.
[0071] In step S1301, the print controller 202 controls
the ink supply control unit 209 to stop ink circulation in
circulation systems of all colors of ink (that is, circulation
systems of C ink, M ink, Y ink, and K ink) (circulation
OFF). In subsequent step S1302, a wiping process is
performed. When performing the wiping while continuing
the circulation, mixed-color ink adhered to the ejection
port surface 8a due to the wiping may diffuse to an ink
flow passage. Accordingly, ink circulation is stopped be-
fore performing the wiping process. (a) of Fig. 14 illus-
trates a state in which circulation of color ink is stopped
in the ejection component 1000 of a circulation system
of the color ink, and (d) of Fig. 14 illustrates a state in
which circulation of black ink is stopped in the ejection
component 1000 of the circulation system of the black
ink. As illustrated in the drawings, each ejection compo-
nent 1000 is filled with ink, but an ink flow does not occur.
[0072] In step S1302, the print controller 202 controls
the maintenance control unit 210 to operate the blade
wiper 171a so as to wipe the ejection port surface 8a
(that is, the first wiping process is performed). Meanwhile,
the ejection port surface 8a is not capped with the cap
unit 10. Accordingly, as in the first embodiment, the black
ink inside the ejection port 1006 of the circulation system
of the black ink is concentrated as illustrated in (e) of Fig.
14. In a case where the concentration excessively pro-
ceeds, as illustrated in (f) of Fig. 14, it is difficult to eject
the black ink from the ejection port 1006 due to thicken-
ing.
[0073] In contrast, in the ejection port 1006 of the cir-
culation system of the color ink, the color ink is concen-
trated as illustrated in (b) of Fig. 14. This is the same as
in the black ink, but the color ink has lower viscosity in
comparison to the black ink. Accordingly, even in a case
where the color ink comes into contact with the external
air for approximately the same time, a state capable of
ejecting the color ink from the ejection port 1006 is main-
tained as illustrated in (c) of Fig. 14.
[0074] In addition, in this embodiment, since the black
ink and the color ink are used, there is a concern that
mixed-color ink may be mixed into the circulation systems
of respective colors due to the wiping.
[0075] Furthermore, here, a case where the first wiping
process is performed in step S1302 is illustrated, but oth-
er cleaning processes such as the second wiping process
and the cap suction process may be performed instead
of the first wiping process.

[0076] In step S1303, the print controller 202 drives
the recording element 1004 in the circulation system of
the color ink so as to perform preliminary ejection of the
color ink. As a result, concentrated color ink and mixed-
color ink are discharged to the outside of the circulation
system of the color ink. Furthermore, as described above,
the color ink has lower viscosity in comparison to the
black ink. Accordingly, even in a case where concentra-
tion proceeds, a state capable of ejecting the color ink
from the ejection port is maintained. Accordingly, it is not
necessary to generate an ink flow by restarting circulation
of the color ink when performing the preliminary ejection
of the color ink.
[0077] In step S1304, the print controller 202 controls
the ink supply control unit 209 to restart ink circulation in
the circulation systems of all colors of ink (that is, circu-
lation systems of C ink, M ink, Y ink, and K ink) (circulation
ON). In the circulation system of the black ink after re-
starting the circulation, as illustrated in (g) of Fig. 14, con-
centrated ink inside the ejection port 1006 flows out to
the individual recovery flow passage 1009 due to an ink
flow 1415. As a result, in the ejection port 1006, the vol-
ume of the concentrated ink is reduced, and the ejection
port 1006 is filled with the black ink that is not concen-
trated.
[0078] In step S1305, the print controller 202 drives
the recording element 1004 in the circulation system of
the black ink to perform preliminary ejection of the black
ink. As a result, concentrated black ink and mixed-color
ink are discharged to the outside of the circulation system
of the black ink. Furthermore, in step S1304, concentrat-
ed ink that residues inside the ejection port 1006 is re-
duced, and thus it is possible to eject the black ink from
the ejection port 1006 without a problem due to this step.
The above-described configuration corresponds to the
contents of the wiping sequence in this embodiment.

<With Regard to Modification Example of This Embodi-
ment>

[0079] In this embodiment, as described above, the
concentrated ink or the mixed-color ink that residues in-
side the ejection port 1006 is discharged to the outside
of the circulation system through the preliminary ejection.
However, a part of the concentrated ink or the mixed-
color ink flows out from the individual recovery flow pas-
sage 1009 due to the ink flow, and remains inside the
circulation system. The concentrated ink or the mixed-
color ink becomes a cause for occurrence of printing fail-
ure, and it is preferable to discharge the concentrated
ink or the mixed-color ink as much as possible. Accord-
ingly, for example, consideration can be made on an em-
bodiment in which the discharge amount is controlled for
every recording element substrate 80a, that is, the
number of times of ejection from the ejection component
1000 of the recording element substrate 80a on a down-
stream side is greater than the number of times of ejection
from the ejection component 1000 of the recording ele-
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ment substrate 80a on an upstream side. According to
this, it is possible to eject a large amount of concentrated
ink or mixed-color ink to the outside of the circulation
system.

<With Regard to Effect of This Embodiment>

[0080] According to this embodiment, it is possible to
reduce the concentrated ink that residues inside the ejec-
tion port 1006 after wiping, and thus it is possible to pre-
vent a situation in which the ejection port 1006 is clogged
and enters an ejection failure state. In addition, it is pos-
sible to discharge the mixed-color ink that may occur in
the circulation systems of respective colors due to the
wiping to the outside of the circulation systems, and thus
it is possible to suppress a printing failure due to the
mixed-color ink.

[Third Embodiment]

[0081] In the second embodiment, description has
been given of a case where the black ink and the color
ink are used, and ON/OFF of circulation of all colors of
ink is collectively controlled. In this embodiment, descrip-
tion will be given of an example of a case where the black
ink and the color ink are used, and ON/OFF of ink circu-
lation can be controlled for each color.

<With Regard to Wiping Sequence>

[0082] Hereinafter, a wiping sequence according to
this embodiment will be described with reference to Fig.
15.
[0083] In step S1501, the print controller 202 controls
the ink supply control unit 209 to stop ink circulation in
the circulation systems of all colors of ink (that is, circu-
lation systems of C ink, M ink, Y ink, and K ink) (circulation
OFF).
[0084] In step S1502, the print controller 202 controls
the maintenance control unit 210 to drive the blade wiper
171a so as to wipe the ejection port surface 8a (that is,
the first wiping process is performed). Meanwhile, the
ejection port surface 8a is not capped with the cap unit
10. Accordingly, as in the second embodiment, concen-
tration of the black ink inside the ejection port 1006 of
the circulation system of the black ink proceeds, and in
a case where the concentration excessively proceeds, it
is difficult to eject the black ink from the ejection port. On
the other hand, even in the ejection port 1006 of the cir-
culation system of the color ink, concentration of the color
ink proceeds. However, the color ink has lower viscosity
in comparison to the black ink. Accordingly, even in a
case where the concentration excessively proceeds, a
state capable of ejecting the color ink from the ejection
port is maintained. In addition, there is a concern that
mixed-color ink may be mixed into the circulation systems
of respective colors due to the wiping. Furthermore, here,
a case where the first wiping process is performed in step

S1502 is illustrated, but other cleaning processes such
as the second wiping process and the cap suction proc-
ess may be performed instead of the first wiping process.
[0085] In step S1503, the print controller 202 drives
the recording element 1004 in the circulation system of
the color ink so as to perform preliminary ejection of the
color ink. As a result, concentrated color ink and mixed-
color ink are discharged to the outside of the circulation
system of the color ink. Furthermore, as described above,
the color ink has lower viscosity in comparison to the
black ink. Accordingly, even in a case where concentra-
tion proceeds, a state capable of ejecting the color ink
from the ejection port is maintained. Accordingly, it is not
necessary to generate an ink flow by restarting circulation
of the color ink when performing the preliminary ejection
of the color ink.
[0086] In parallel to the process in step S1503, in step
S1504, the print controller 202 controls the ink supply
control unit 209 to restart ink circulation in the circulation
system of the black ink (circulation ON). In the circulation
system of the black ink after restarting the circulation,
concentrated ink inside the ejection port 1006 flows out
to the individual recovery flow passage 1009. As a result,
in the ejection port 1006, the volume of the concentrated
ink is reduced, and the ejection port 1006 is filled with
the black ink that is not concentrated.
[0087] In step S1505, the print controller 202 drives
the recording element 1004 in the circulation system of
the black ink to perform preliminary ejection of the black
ink. As a result, concentrated black ink and mixed-color
ink are discharged to the outside of the circulation system
of the black ink. In step S1504, concentrated ink that
residues inside the ejection port 1006 is reduced, and
thus it is possible to eject the black ink from the ejection
port 1006 without a problem due to this step. The above-
described configuration corresponds to the contents of
the wiping sequence in this embodiment. Further, in a
case where the black ink evaporate easily, the print con-
troller 202 may stop the circulation of the black ink after
stopping the preliminary ejection of the black ink. Thus,
it becomes possible to evaporation of the black ink.

<With Regard to Effect of This Embodiment>

[0088] In this embodiment, the preliminary ejection of
the color ink (step S1503) and the circulation of the black
ink (step S1504) are simultaneously executed. According
to this, it is possible to further shorten time necessary for
the wiping sequence in comparison to the second em-
bodiment.

[Fourth Embodiment]

[0089] In this embodiment, description will be given of
an example of a case where the black ink and the color
ink are used, and ON/OFF of ink circulation can be con-
trolled for each color.
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<With Regard to Wiping Sequence>

[0090] Hereinafter, a wiping sequence according to
this embodiment will be described with reference to Fig.
16.
[0091] In step S1601, the print controller 202 controls
the ink supply control unit 209 to stop ink circulation in
the circulation systems of all colors of ink (that is, circu-
lation systems of C ink, M ink, Y ink, and K ink) (circulation
OFF).
[0092] In step S1602, the print controller 202 controls
the maintenance control unit 210 to drive the blade wiper
171a so as to wipe the ejection port surface 8a (that is,
the first wiping process is performed). As a result, as in
the second and third embodiments, concentration of the
black ink inside the ejection port in the circulation system
of the black ink, and concentration of the color ink inside
the ejection port in the circulation system of the color ink
proceed. In addition, there is a concern that mixed-color
ink may be mixed into the circulation systems of respec-
tive colors due to the wiping. Furthermore, here, a case
where the first wiping process is performed in step S1602
is illustrated, but other cleaning processes such as the
second wiping process and the cap suction process may
be performed instead of the first wiping process.
[0093] In step S1603, the print controller 202 drives
the recording element 1004 in the circulation system of
the color ink so as to perform preliminary ejection of the
color ink. As a result, concentrated color ink and mixed-
color ink are discharged to the outside of the circulation
system of the color ink.
[0094] In parallel to the process in step S1603, in step
S1604, the print controller 202 controls the ink supply
control unit 209 to restart ink circulation in the circulation
system of the black ink. In addition, in parallel to this, the
print controller 202 drives the recording element 1004 in
the circulation system to perform preliminary ejection of
the black ink. As described above, in this step, circulation
of the black ink and the preliminary ejection of the black
ink are simultaneously started. At this time, the print con-
troller 202 controls the discharge amount through the pre-
liminary ejection. Specifically, the print controller 202 ad-
justs the number of times of ejection per one nozzle and
per unit time so that the discharge amount from the cir-
culation system through the preliminary ejection be-
comes greater than a flow rate (also referred to as "cir-
culation flow rate") that is circulated by driving the circu-
lation pumps P1 and P2. The above-described configu-
ration corresponds to the contents of the wiping se-
quence in this embodiment.

<With Regard to Modification Example of This Embodi-
ment>

[0095] In this embodiment, description has been given
of a case where a cleaning process such as the first wip-
ing process is performed in step S1602, but the discharge
amount through the preliminary ejection may be appro-

priately changed in correspondence with the contents of
the cleaning process that is performed in step S1602.
That is, the degree of occurrence of mixed-color ink in
the circulation system is different in correspondence with
the contents of the cleaning process, and thus the dis-
charge amount is adjusted in correspondence with the
contents. Specifically, when performing a cleaning proc-
ess in which a large amount of mixed-color ink occurs in
the circulation system, the discharge amount is set to be
greater in comparison to a case where a cleaning process
is performed in which the mixed-color ink does not occur
up to the above-described extent. For example, the fol-
lowing embodiment may be considered. That is, in a case
where the cap suction process is performed, the dis-
charge amount is set to the greatest. In addition, in a
case where the second wiping process is performed, the
discharge amount is reduced. In addition, in a case where
the first wiping process is performed, the discharge
amount is further reduced.

<With Regard to Effect of This Embodiment>

[0096] In this embodiment, the preliminary ejection of
the color ink (step S1603) and the circulation of the black
ink (step S1604) are simultaneously executed. According
to this, it is possible to further shorten time necessary for
the wiping sequence in comparison to the second em-
bodiment.
[0097] In addition, in this embodiment, in the circulation
system of the black ink, the discharge amount through
the preliminary ejection is controlled to be greater than
the circulation flow rate. According to this, it is possible
to reduce the amount of the concentrated ink or the
mixed-color ink that is recovered from the recording head
8, and thus it is possible to suppress a printing failure
that is caused by the concentrated ink or the mixed-color
ink.

[Fifth Embodiment]

[0098] In this embodiment, description will be given of
an example of a case where the black ink and the color
ink are used, and ON/OFF of ink circulation can be con-
trolled for each color.

<With Regard to Wiping Sequence>

[0099] Hereinafter, a wiping sequence according to
this embodiment will be described with reference to Fig.
17.
[0100] In step S1701, the print controller 202 controls
the ink supply control unit 209 to stop ink circulation in
the circulation systems of all colors of ink (that is, circu-
lation systems of C ink, M ink, Y ink, and K ink) (circulation
OFF).
[0101] In step S1702, the print controller 202 controls
the maintenance control unit 210 to drive the blade wiper
171a so as to wipe the ejection port surface 8a (that is,
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the first wiping process is performed). As a result, as in
the second to fourth embodiments, concentration of the
black ink inside the ejection port in the circulation system
of the black ink, and concentration of the color ink inside
the ejection port in the circulation system of the color ink
proceed. In addition, there is a concern that mixed-color
ink may be mixed into the circulation systems of respec-
tive colors due to the wiping. Furthermore, here, a case
where the first wiping process is performed in step S1702
is illustrated, but other cleaning processes such as the
second wiping process and the cap suction process may
be performed instead of the first wiping process.
[0102] In step S1703, the print controller 202 drives
the recording element 1004 in the circulation system of
the color ink so as to perform preliminary ejection of the
color ink. As a result, concentrated color ink and mixed-
color ink are discharged to the outside of the circulation
system of the color ink.
[0103] In parallel to the process in step S1703, in step
S1704, the print controller 202 controls the ink supply
control unit 209 to restart ink circulation in the circulation
system of the black ink. In addition, in combination with
this, the print controller 202 drives the recording element
1004 in the circulation system to perform preliminary
ejection of the black ink. As described above, with respect
to the black ink, circulation and preliminary ejection are
simultaneously executed. According to this, the concen-
trated ink or the mixed-color ink is discharged to the out-
side of the circulation system of the black ink while re-
storing ejection stability from the ejection port (charac-
teristics capable of stably performing ejection from the
ejection port) by reducing the thickened ink inside the
ejection port.
[0104] In step S1705, the print controller 202 controls
the ink supply control unit 209 to stop ink circulation in
the circulation system of the black ink (circulation OFF).
[0105] In step S1706, the print controller 202 termi-
nates preliminary ejection of the black ink by stopping
the recording element 1004 in the circulation system of
the black ink. The above-described configuration corre-
sponds to the contents of the wiping sequence in this
embodiment.

<With Regard to Modification Example of This Embodi-
ment>

[0106] This embodiment may be applied to the case
of the fourth embodiment. That is, the print controller 202
may control the discharge amount from the circulation
system through the preliminary ejection to be greater
than the circulation flow rate.

<With Regard to Effect of This Embodiment>

[0107] In this embodiment, with respect to the black
ink, circulation and preliminary ejection are simultane-
ously performed, and then the circulation is stopped while
continuously executing the preliminary ejection. Accord-

ing to this, it is possible to reduce the amount of the con-
centrated ink or the mixed-color ink that is recovered from
the recording head 8, and thus it is possible to suppress
a printing failure that is caused by the concentrated ink
or the mixed-color ink.

[Sixth Embodiment]

[0108] In this embodiment, black ink is circulated in
correspondence with installation environment of the re-
cording apparatus 1. Furthermore, as in the third to fifth
embodiments, in this embodiment, assumption is also
made on a case where the black ink and the color ink are
used and ON/OFF of ink circulation can be controlled for
each color.

<With Regard to Wiping Sequence>

[0109] Hereinafter, a wiping sequence according to
this embodiment will be described with reference to Fig.
18.
[0110] In step S1801, the print controller 202 controls
the ink supply control unit 209 to stop ink circulation in
the circulation systems of all colors of ink (that is, circu-
lation systems of C ink, M ink, Y ink, and K ink) (circulation
OFF).
[0111] In step S1802, the print controller 202 controls
the maintenance control unit 210 to drive the blade wiper
171a so as to wipe the ejection port surface 8a (that is,
the first wiping process is performed). As a result, as in
the second to fifth embodiments, concentration of the
black ink inside the ejection port in the circulation system
of the black ink, and concentration of the color ink inside
the ejection port in the circulation system of the color ink
proceed. In addition, there is a concern that mixed-color
ink may be mixed into the circulation systems of respec-
tive colors due to the wiping. Furthermore, here, a case
where the first wiping process is performed in step S1802
is illustrated, but other cleaning processes such as the
second wiping process and the cap suction process may
be performed instead of the first wiping process.
[0112] In step S1803, the print controller 202 acquires
a temperature and a humidity of the installation environ-
ment of the recording apparatus 1. Furthermore, the re-
cording apparatus 1 is provided with a thermometer and
a hygrometer, and the print controller 202 can acquire
the temperature and the humidity of the installation en-
vironment of the recording apparatus 1 at an arbitrary
timing.
[0113] In step S1804, the print controller 202 acquires
concentration information (referred to as "concentration
N") of the black ink in the circulation system of the black
ink. Furthermore, as the concentration N, a value calcu-
lated by the following Expression is stored in the ROM
203. 
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[0114] Here, NX+1 represents a concentration after the
recording operation, and NX represents a concentration
before the recording operation. In addition, Jn represents
the amount of ink in the circulation system of the black
ink before the recording operation, In represents the
amount of ink that is consumed through recording, and
V represents the amount of evaporation from the circu-
lation system. The print controller 202 calculates NX+1
for every recording operation, and overwrites and saves
the calculated value in the ROM 203 as the concentration
N.
[0115] In step S1805, the print controller 202 deter-
mines whether or not ink circulation in the circulation sys-
tem of the black ink is necessary on the basis of the tem-
perature and the humidity which are acquired in step
S1803, and the concentration N that is acquired in step
S1804. Furthermore, details of the determination as to
whether or not to execute the circulation of the black ink
will be described later. When a determination result in
step S1805 is YES, the process proceeds to step S1806
and step S1807. When the determination result in step
S1805 is NO, the process proceeds to step S1809.
[0116] First, description will be given of a case where
it is determined that ink circulation is necessary (YES in
step S1805). In this case, in step S1806, the print con-
troller 202 drives the recording element 1004 in the cir-
culation system of the color ink to perform the preliminary
projection of the color ink. As a result, concentrated color
ink and mixed-color ink are discharged to the outside of
the circulation system of the color ink. In addition, in par-
allel to the process in step S1806, in step S1807, the
print controller 202 controls the ink supply control unit
209 to restart ink circulation in the circulation system of
the black ink (circulation ON). Subsequently, in step
S1808, the print controller 202 drives the recording ele-
ment 1004 of the circulation system of the black ink to
perform the preliminary ejection of the black ink. As a
result, concentrated black ink and mixed-color ink are
discharged to the outside of the circulation system of the
black ink.
[0117] Next, description will be given of a case where
it is determined that ink circulation is not necessary (NO
in step S1805). In this case, in step S1809, the print con-
troller 202 drives the recording element 1004 in the cir-
culation systems of all colors of ink to perform preliminary
ejection of the ink. As a result, concentrated black ink
and mixed-color ink are discharged to the outside of the
circulation system of the black ink, and concentrated
color ink and mixed-color ink are discharged to the out-
side of the circulation systems of the color ink. The above-
described configuration corresponds to the contents of
the wiping sequence in this embodiment.

<With Regard to Determination as to Whether or Not to 
Execute Circulation Black Ink>

[0118] Hereinafter, description will be given of the de-
termination as to whether or not to execute circulation of
the black ink in step S1805.
[0119] In the determination as to whether or not to ex-
ecute circulation of the black ink, first, a temperature and
humidity state of the installation environment is classified
by using a graph exemplified in Fig. 19A on the basis of
the temperature and the humidity which are acquired in
step S1803. For example, in the case of using the graph
illustrated in Fig. 19A, classification is made into one of
a first temperature and humidity state 1901, a second
temperature and humidity state 1902, and a third tem-
perature and humidity state 1903. The first temperature
and humidity state 1901 is a low-temperature and high-
humidity state, that is, a state in which ink is less likely
to concentrate. The third temperature and humidity state
1903 is a high-temperature and low-humidity state, that
is, a state in which ink is likely to concentrate. The second
temperature and humidity state 1902 is an intermediate
state between the first temperature and humidity state
1901 and the third temperature and humidity state 1903.
[0120] Subsequently, determination is made as to
whether or not circulation of the black ink is necessary
by using a table exemplified in Fig. 19B on the basis of
the concentration N that is acquired in step S1804, and
the temperature and humidity state that is classified as
described above. In the case of using the table illustrated
in Fig. 19B, when the concentration N is 0.089 or greater,
it is determined that circulation of the black ink is neces-
sary regardless of the temperature and humidity state.
On the other hand, when the concentration N is less than
0.089, it may be determined that circulation of the black
ink is not necessary in correspondence with the temper-
ature and humidity state in some cases.

<With Regard to Modification Example of This Embodi-
ment>

[0121] In this embodiment, determination is made as
to whether or not to execute circulation on the basis of
the temperature, the humidity, and the concentration of
the black ink. However, determination as to whether or
not to execute circulation may be made on the basis of
at least one of the temperature, the humidity, and the
concentration of the black ink.

<With Regard to Effect of This Embodiment>

[0122] In this embodiment, circulation of the black ink
in the wiping sequence is not performed in accordance
with installation environment of the recording apparatus
1, and thus it is possible to further shorten time necessary
for the wiping sequence in comparison to the third em-
bodiment.
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[Seventh Embodiment]

[0123] In the above-described embodiment, descrip-
tion has been given of a case where preliminary ejection
is performed after a cleaning process such as wiping. In
contrast, in this embodiment, description will be given of
a case where preliminary ejection (referred to as "pre-
liminary ejection before recording") is performed at a tim-
ing of opening a cap when using the recording apparatus
1 that is not used for a long period of time (that is, the
ejection port surface 8a is capped with the cap unit 10
for a long period of time). The preliminary ejection before
recording represents preliminary ejection that is per-
formed before the recording operation after receiving a
recording command, and includes preliminary ejection in
a cap-open state, and preliminary ejection in a cap-close
state. Furthermore, as in the third to sixth embodiments,
in this embodiment, assumption is also made on a case
where the black ink and the color ink are used and
ON/OFF of ink circulation can be controlled for each
color.

<With Regard to Preliminary Ejection Before Recording>

[0124] Hereinafter, description will be given of the pre-
liminary ejection before recording according to this em-
bodiment. First, the print controller 202 acquires a dura-
tion (referred to as "capping time") of a non-used state
of the recording apparatus 1. Furthermore, the recording
apparatus 1 includes a timer that can count a non-used
state time (capping time), and the print controller 202 can
acquire the capping time at arbitrary timing.
[0125] Subsequently, the print controller 202 controls
circulation and preliminary ejection at circulation systems
of respective colors by using a table used in Fig. 20 on
the basis of the capping time that is acquired. Further-
more, the table in Fig. 20 is illustrative only, and another
table may be used. A table that defines the capping time
and operation contents (specifically, as to whether or not
to execute circulation, and the number of times of ejection
per one nozzle) in the preliminary ejection before record-
ing are stored in the ROM 203 in advance. The print con-
troller 202 derives operation contents corresponding to
the capping time that is acquired with reference to the
table.
[0126] In the case of using the table in Fig. 20, in the
circulation system of the black ink, ink circulation is per-
formed in the preliminary ejection before recording, and
the preliminary ejection is performed after passage of a
predetermined time. In addition, the longer the capping
time is, the greater the number of times of ejection per
one nozzle is. The reason for this is as follows. The longer
the capping time is, the further ink concentration pro-
ceeds, and thus it is necessary to discharge a large
amount of concentrated ink. Furthermore, in the circula-
tion system of the color ink, ink circulation is not per-
formed in the preliminary ejection before recording, and
the longer the capping time is, the greater the number of

times of preliminary ejection per ejection port is.

<With Regard to Effect of This Embodiment>

[0127] In the circulation system of the black ink accord-
ing to this embodiment, in the preliminary ejection before
recording, the preliminary ejection is performed after dis-
persing concentrated ink through circulation. According
to this, it is possible to reduce concentrated ink that res-
idues inside the ejection port 1006 during capping, and
thus an ejection failure in the ejection port 1006 is pre-
vented, and the discharge amount of the black ink
through the preliminary ejection is reduced. As described
above, with regard to the black ink that is likely to be
thickened, the discharge amount thereof is reduced, and
thus it is possible to reduce a risk such as clogging due
to deposition of waste ink. As a result, reliability is im-
proved.
[0128] On the other hand, in the circulation system of
the color ink according to this embodiment, the prelimi-
nary ejection is performed in the preliminary ejection be-
fore recording with a discharge amount set to be greater
than a discharge amount in the circulation system of the
black ink, and thus concentration of the color ink in the
circulation system is suppressed.

[Eighth Embodiment]

[0129] In the seventh embodiment, description has
been given of a case where the circulation and the pre-
liminary ejection are performed against concentration in-
side the ejection port 1006 which occurs during capping.
In contrast, in this embodiment, description will be given
of a case where only the circulation is performed against
the concentration inside the ejection port 1006 which oc-
curs in wiping (that is, in a cap-open state).

<With Regard to Wiping Sequence>

[0130] Hereinafter, description will be given of a wiping
sequence according to this embodiment with reference
to Fig. 21A. Furthermore, the following sequence is per-
formed for every circulation system of each color.
[0131] In step S2101, the print controller 202 controls
the ink supply control unit 209 to stop ink circulation in
the circulation system (circulation OFF).
[0132] In step S2102, the print controller 202 controls
the maintenance control unit 210 to move the cap unit
10 that caps the ejection port surface 8a, thereby setting
the recording head 8 to a cap-open state.
[0133] In step S2103, the print controller 202 controls
the maintenance control unit 210 to drive the blade wiper
171a so as to wipe the ejection port surface 8a (that is,
the first wiping process). Furthermore, other cleaning
processes such as the second wiping process and the
cap suction process may be performed instead of the
first wiping process.
[0134] In step S2104, the print controller 202 controls
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the maintenance control unit 210 to move the cap unit
10 that does not cap the ejection port surface 8a, thereby
transitioning the recording head 8 from the cap-open
state to a cap-close state.
[0135] In step S2105, the print controller 202 controls
the ink supply control unit 209 to restart ink circulation in
the circulation system (circulation ON). Furthermore, in
this embodiment, it is necessary to further lengthen an
ink circulation time (approximately 15 to 30 seconds) in
comparison to the above-described embodiments so as
to realize restoration of ejection stability through only the
ink circulation (without performing the preliminary ejec-
tion).
[0136] In step S2106, the print controller 202 controls
the ink supply control unit 209 to stop the ink circulation
in the circulation system (circulation OFF). The above-
described configuration corresponds to the contents of
the wiping sequence in this embodiment.

<With Regard to Modification Example of This Embodi-
ment>

[0137] Furthermore, it is possible to determine whether
or not to perform the ink circulation in the cap-close state
in correspondence with as to whether or not a printing
command is present after wiping. Hereinafter, descrip-
tion will be given of a wiping sequence according to this
modification example with reference to Fig. 21B.
[0138] Steps S2111 to S2113 are similar to steps
S2101 to S2103. In step S2114, the print controller 202
determines whether or not a printing command is
present. In a case where a determination result is YES,
the process proceeds to step S2115, and in a case where
the determination result is NO, the process proceeds to
step S2120.
[0139] In step S2115, the print controller 202 controls
the maintenance control unit 210 to move the cap unit
10 that does not cap the ejection port surface 8a, thereby
transitioning the recording head 8 from the cap-open
state to a cap-close state.
[0140] In step S2116, the print controller 202 controls
the ink supply control unit 209 to restart ink circulation in
the circulation system (circulation ON). Furthermore, the
preliminary ejection is performed in the subsequent step
S2117, and thus an ink circulation time in this step may
be shorter in comparison to step S2105.
[0141] In step S2117, the print controller 202 drives
the recording element 1004 to perform the preliminary
ejection of ink.
[0142] In step S2118, the print controller 202 controls
the maintenance control unit 210 to perform idle suction.
The idle suction is performed in a state in which the cap
member 10a communicates with the air. When the idle
suction is performed, ink that is impacted to an absorbing
body of the cap member 10a is suctioned, and is dis-
charged from the cap member 10a.
[0143] In step S2119, the print controller 202 controls
the ink supply control unit 209 to stop the ink circulation

in the circulation system (circulation OFF). As described
above, in a case where the printing command is present
(YES in step S2114), the preliminary ejection or the idle
suction is performed in addition to the ink circulation, and
thus the ejection stability is restored at an early stage in
comparison to a case where the printing command is not
present. Furthermore, steps S2120 to S2122 are similar
to steps S2104 to S2106.

<With Regard to Effect of This Embodiment>

[0144] In this embodiment, only the ink circulation is
performed after wiping, and the preliminary ejection is
not performed. Accordingly, it is possible to further re-
duce the amount of waste ink in comparison to the above-
described embodiments by an amount corresponding to
not-performing of the preliminary ejection. Accordingly,
it is possible to reduce a risk such as clogging due to
deposition of waste ink. As a result, reliability is improved.
In addition, in a case where the printing command is
present, the recording head 8 is restored through the
preliminary ejection and the like, and thus it is possible
to shorten time (first print-out time (FPOT) taken to initiate
the recording operation.

(Other embodiments)

[0145] Embodiment(s) of the present invention can al-
so be realized by a computer of a system or apparatus
that reads out and executes computer executable in-
structions (e.g., one or more programs) recorded on a
storage medium (which may also be referred to more
fully as a ’non-transitory computer-readable storage me-
dium’) to perform the functions of one or more of the
above-described embodiment(s) and/or that includes
one or more circuits (e.g., application specific integrated
circuit (ASIC)) for performing the functions of one or more
of the above-described embodiment(s), and by a method
performed by the computer of the system or apparatus
by, for example, reading out and executing the computer
executable instructions from the storage medium to per-
form the functions of one or more of the above-described
embodiment(s) and/or controlling the one or more circuits
to perform the functions of one or more of the above-
described embodiment(s). The computer may comprise
one or more processors (e.g., central processing unit
(CPU), micro processing unit (MPU)) and may include a
network of separate computers or separate processors
to read out and execute the computer executable instruc-
tions. The computer executable instructions may be pro-
vided to the computer, for example, from a network or
the storage medium. The storage medium may include,
for example, one or more of a hard disk, a random-access
memory (RAM), a read only memory (ROM), a storage
of distributed computing systems, an optical disk (such
as a compact disc (CD), digital versatile disc (DVD), or
Blu-ray Disc (BD)™), a flash memory device, a memory
card, and the like.
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[0146] According to the invention, it is possible to nor-
mally perform the preliminary ejection after the cleaning
process.
[0147] While the present invention has been described
with reference to exemplary embodiments, it is to be un-
derstood that the invention is not limited to the disclosed
exemplary embodiments. The scope of the following
claims is to be accorded the broadest interpretation so
as to encompass all such modifications and equivalent
structures and functions.
[0148] To normally perform a preliminary ejection after
a cleaning process. Provided is a recording apparatus
(1) including: a recording head (8) that includes an ejec-
tion component (1000) that ejects a liquid; a circulation
unit (81) configured to perform a circulation operation of
circulating the liquid in a circulation route including the
recording head; a cleaning mechanism (10, 17) that per-
forms a cleaning process with respect to the recording
head; and a preliminary ejection unit (202) configured to
perform a preliminary ejection operation of preliminarily
ejecting the liquid from the ejection component. The
cleaning mechanism performs the cleaning process in a
state in which circulation of the liquid is stopped, and at
least one of the circulation operation by the circulation
unit and the preliminary ejection operation by the prelim-
inary ejection unit is performed after the cleaning proc-
ess.

Claims

1. A recording apparatus (1), comprising:

a tank (151) in which a liquid is stored;
a recording head (8) that includes an ejection
component (1000) that ejects the liquid supplied
from the tank;
a circulation unit (81) configured to perform a
circulation operation of circulating the liquid in a
circulation route including the tank and the re-
cording head;
a cleaning mechanism (10,17) that is in contact
with the ejection component and performs a
cleaning operation ;
a preliminary ejection unit (202) configured to
perform a preliminary ejection operation of pre-
liminarily ejecting the liquid from the ejection
component; and
a control unit (202) configured to control to per-
form at least one of the circulation operation and
the preliminary ejection operation after the
cleaning mechanism performs the cleaning op-
eration in a state in which the circulation opera-
tion is stopped.

2. The recording apparatus according to claim 1,
wherein the ejection component includes a first ejec-
tion section for ejecting first ink and a second ejection

section for ejecting second ink,
wherein the tank includes a first tank for storing the
first ink and a second tank for storing the second ink,
and
wherein after the cleaning operation of the ejection
component, the control unit controls to performs the
circulation operation of circulating the first ink be-
tween the first tank and the first ejection section, and
perform the preliminary ejection operation of the sec-
ond ink from the second ejection section.

3. The recording apparatus according to claim 2,
wherein the control unit simultaneously controls to
perform the circulation operation of the first ink and
the preliminary ejection operation of the second ink.

4. The recording apparatus according to claim 2,
wherein the control unit controls to perform both the
circulation operation of the first ink and the prelimi-
nary ejection operation of the first ink after the clean-
ing operation.

5. The recording apparatus according to claim 2,
wherein the control unit simultaneously starts the cir-
culation of the first ink and the preliminary ejection
of the first ink, and
a discharge amount of the first ink through the pre-
liminary ejection is greater than a flow rate of the first
ink that circulates through a circulation route of the
first ink.

6. The recording apparatus according to claim 2,
wherein the control unit simultaneously starts the cir-
culation of the first ink and the preliminary ejection
of the first ink, and
after the circulation unit stops the circulation of the
first ink, the preliminary ejection unit stops the pre-
liminary ejection of the first ink.

7. The recording apparatus according to claim 2,
wherein the control unit controls to perform the pre-
liminary ejection operation after performing the cir-
culation operation for a predetermined time.

8. The recording apparatus according to claim 6,
wherein the control unit stops the circulation of the
first ink after stopping the preliminary ejection of the
first ink.

9. The recording apparatus according to claim 2,
wherein the control unit controls a collective control
as to whether or not to circulate the first ink in the
circulation route of the first ink, and as to whether or
not to circulate the second ink in the circulation route
of the second ink.

10. The recording apparatus according to claim 2,
wherein the circulation unit circulates the first ink on
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the basis of at least one of a temperature in an in-
stallation environment of the recording apparatus, a
humidity in the installation environment, and a con-
centration of the first ink.

11. The recording apparatus according to claim 2,
wherein the first ink is black ink, and the second ink
is color ink.

12. The recording apparatus according to claim 1,
wherein the recording head includes a plurality of
the ejection components, and
the control unit controls so that a discharge amount
from the ejection component on a downstream side
in the circulation route is greater than a discharge
amount from the ejection component on an upstream
side in the circulation route.

13. The recording apparatus according to claim 1,
wherein the cleaning mechanism includes a wiper,
and wipes an ejection port surface of the ejection
component as the cleaning operation.

14. The recording apparatus according to claim 1,
wherein the cleaning mechanism includes a vacuum
wiper, and wipes an ejection port surface of the ejec-
tion component as the cleaning operation while suck-
ing the ejection port surface of the ejection compo-
nent.

15. The recording apparatus according to claim 1, further
comprising:

a cap member that caps an ejection port surface
of the ejection component;
wherein the cleaning operation is cap suction
performed in a state in which the ejection port
surface is capped with the cap member.

16. The recording apparatus according to claim 1, further
comprising:

a cap member that caps the ejection port surface
of the ejection component;
wherein a discharge amount through the prelim-
inary ejection is derived on the basis of a dura-
tion of a cap-close state in which the ejection
port surface is capped with the cap member.

17. The recording apparatus according to claim 1, further
comprising:

a cap member that caps the ejection port surface
of the ejection component;
wherein the circulation and the preliminary ejec-
tion are performed in a state in which the ejection
port surface is capped with the cap member.

18. A control method of a recording apparatus (1) includ-
ing a tank (151) in which a liquid is stored, a recording
head (8) that includes an ejection component (1000)
that ejects the liquid supplied from the tank, a circu-
lation unit (81) configured to perform a circulation
operation of circulating the liquid in a circulation route
including the tank and the recording head, a cleaning
mechanism (10,17) that is in contact with the ejection
component and performs a cleaning operation, and
a preliminary ejection unit (202) configured to per-
form a preliminary ejection operation of preliminarily
ejecting the liquid from the ejection component, the
control method comprising:

performing the cleaning operation in a state in
which the circulation operation is stopped; and
performing at least one of the circulation oper-
ation and the preliminary ejection operation after
the cleaning operation.

19. A program that allows a computer to execute a con-
trol method of a recording apparatus (1) including a
tank (151) in which a liquid is stored, a recording
head (8) that includes an ejection component (1000)
that ejects the liquid supplied from the tank, a circu-
lation unit (81) configured to perform a circulation
operation of circulating the liquid in a circulation route
including the tank and the recording head, a cleaning
mechanism (10,17) that is in contact with the ejection
component and performs a cleaning operation, and
a preliminary ejection unit (202) configured to per-
form a preliminary ejection operation of preliminarily
ejecting the liquid from the ejection component, the
control method comprising:

performing the cleaning operation in a state in
which the circulation operation is stopped; and
performing at least one of the circulation oper-
ation and the preliminary ejection operation after
the cleaning operation.
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