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(54) RECORDING APPARATUS

(57) A recording apparatus includes an ejecting unit
which can eject first ink forimage forming and a colorless
second ink onto a recording medium; and a control unit
which can control ejecting operations of the first ink and
the second ink in the ejecting unit, in which the control

unit performs ejecting operations of the first ink and the
second ink so that landing positions of the second ink,
the first ink, and the second ink overlap on the recording
medium in this order.
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Description
BACKGROUND
1. Technical Field

[0001]
paratus.

The present invention relates to a recording ap-

2. Related Art

[0002] In the related art, a recording apparatus which
performs recording by ejecting ink onto a recording me-
dium (medium) from nozzles has been disclosed. In such
a recording apparatus, a recording apparatus which can
form an image by ejecting ink so that a landing position
of a first ink overlaps with a landing position of a second
ink has been disclosed.

[0003] Forexample,inJP-A-2002-240328, arecording
apparatus which can perform recording using a color
which is lighter than color ink by ejecting the color ink
and transparent ink on the same point, using the color
ink and the transparent ink is disclosed.

[0004] In a recording apparatus in the recent years,
recording of various forms has been executed with re-
spect to recording media of various types. For example,
there is a case in which recording is executed so that ink
sufficiently permeates into cloth as a recording medium,
not only on a recording face onto which ink is ejected,
but also on a face on a side opposite to the recording
face. In such a case, permeation ink (corresponding to
the second ink) for causing ink for image forming to suf-
ficiently permeate into the face on the side opposite to
the recording face is ejected onto a recording medium,
in addition to the ink for image forming (corresponding
to the first ink). However, there has been a case in which
the ink for image forming does not sufficiently permeate
into the recording medium, and insufficient dispersion
occursinthethickness direction of the recording medium.

SUMMARY

[0005] An advantage of some aspects of the invention
is to suppress insufficient dispersion of ink for image
forming, when an image is formed by ejecting the ink for
image forming and permeation ink.

[0006] According to an aspect of the invention, there
is provided a recording apparatus which includes an
ejecting unit which can eject first ink for image forming
and a colorless second ink onto a recording medium; and
a control unit which can control ejecting operations of the
first ink and the second ink in the ejecting unit, in which
the control unit performs ejecting operations of the first
ink and the second ink so that the second ink, the first
ink, and the second ink overlap on the recording medium
in this order.

[0007] Intherecordingapparatus,the ejecting unitmay
be able to eject the first ink from a first ejecting unit, and
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the second ink from a second ejecting unit while recip-
rocating in a reciprocating direction, and the second
ejecting units may be provided on both sides of the first
ejecting unit in the reciprocating direction.

[0008] Intherecordingapparatus, the ejecting unit may
be able to eject the first ink from the first ejecting unit,
and the second ink from the second ejecting unit while
reciprocating in a reciprocating direction, and the control
unit may perform an ejecting operation of the second ink
at least once with respect to the same recording region
in both an outward direction and a return direction in the
reciprocating direction.

[0009] Inthe recording apparatus, the control unit may
execute ejecting operations of the second ink before and
after an ejecting operation of the first ink so that each
ejecting amount becomes equal.

[0010] Intherecording apparatus, the control unit may
execute ejecting operations of the second ink before and
after an ejecting operation of the first ink so that an eject-
ing amount in the previous ejecting operation is larger
than an ejecting amount in the subsequent ejecting op-
eration.

[0011] Intherecording apparatus, the control unit may
execute ejecting operations of the second ink before and
after an ejecting operation of the first ink so that an eject-
ing amount in the previous ejecting operation is smaller
than an ejecting amount in the subsequent ejecting op-
eration.

[0012] According to the invention, it is possible to sup-
press insufficient dispersion of ink for image forming
when an image is formed by ejecting the ink for image
forming and permeation ink.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Embodiments of the invention will now be de-
scribed by way of example only with reference to the
accompanying drawings, wherein like numbers refer-
ence like elements.

Fig. 1 is a schematic side view of a recording appa-
ratus according to a first embodiment of the inven-
tion.

Fig. 2 is a block diagram which illustrates the record-
ing apparatus according to the first embodiment of
the invention.

Figs. 3A to 3C are schematic views which illustrate
main portions of the recording apparatus according
to the first embodiment of the invention.

Figs. 4A to 4C are schematic views which illustrate
main portions of a recording apparatus according to
a second embodiment of the invention.

Figs. 5A to 5C are schematic views which illustrate
main portions of a recording apparatus according to
a third embodiment of the invention.

Figs. 6A to 6C are schematic views which illustrate
main portions of a recording apparatus according to
a fourth embodiment of the invention.
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DESCRIPTION OF EXEMPLARY EMBODIMENTS

First Embodiment (Figs. 1 to 3C)

[0014] Hereinafter, a recording apparatus according to
a first embodiment of the invention will be described in
detail with reference to accompanying drawings.

[0015] First, an outline of a recording apparatus 1 ac-
cording to the first embodiment of the invention will be
described.

[0016] Fig. 1is a schematic side view of the recording
apparatus 1 according to the first embodiment.

[0017] Therecording apparatus 1 according to the em-
bodiment includes a feeding unit 2 which can send out a
roll R1 of arecording medium (medium) P for performing
recording. The recording apparatus further includes a
transport mechanism 3 which transports the recording
medium P in a transport direction A using an adhesive
belt 10 (endless belt) which supports the recording me-
dium P on a support face F onto which an adhesive is
attached. The recording apparatus further includes a re-
cording mechanism 4 which performs recording by caus-
ing a carriage 19 which includes a recording head 7 as
an ejecting unit to perform reciprocating scanning in a
reciprocating direction B which intersects the transport
direction A of the recording medium P. The recording
apparatus further includes a washing mechanism 15 of
the adhesive belt 10. In addition, the recording apparatus
further includes a winding mechanism 18 including a
winding shaft 17 which winds up the recording medium P.
[0018] The feeding unit 2 includes a rotating shaft5 as
a setting position of the roll R1 of the recording medium
P for performing recording, and can feed the recording
medium P to the transport mechanism 3 through a driven
roller 6 from the roll R1 which is set on the rotating shaft
5. In addition, when feeding the recording medium P to
the transport mechanism 3, the rotating shaft 5 rotates
in a rotation direction C.

[0019] The transport mechanism 3 includes the adhe-
sive belt 10 which transports the recording medium P
which is fed from the feeding unit 2 by mounting the me-
dium thereon, and a driving roller 8 and a driven roller 9
which move the adhesive belt 10 in a direction E. The
recording medium P is mounted on the support face F of
the adhesive belt 10 by being pressurized and attached
using a pressurizing roller 12. In addition, when trans-
porting the recording medium P, the driving roller 8 ro-
tates in the rotation direction C.

[0020] However, the endless belt as a transport belt is
not limited to the adhesive belt. For example, an electro-
static suctioning-type endless belt may be used.

[0021] Therecording apparatus 1 according to the em-
bodiment has a configuration in which it is possible to
use cloth as the recording medium P, by including the
transport mechanism with such a configuration. Howev-
er, itis not limited to the transport mechanism with such
a configuration, and may be a transport mechanism with
a configuration in which the recording medium P is trans-
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ported by being supported by a movable support tray, or
a configuration in which the recording medium P is trans-
ported using a pair of rollers, or the like. In addition, it
may be a recording apparatus of a so-called flatbed type
in which recording is performed by fixing the recording
medium P to a support unit, and the recording head 7 is
moved with respect to the fixed recording medium.
[0022] The recording mechanism 4 includes a carriage
motor 30 (refer to Fig. 2) which causes the carriage 19
including the recording head 7 to reciprocate in the re-
ciprocating direction B. In addition, in Fig. 1, the recipro-
cating direction B is a direction perpendicular to a plane
on which

[0023] Fig. 1 is represented.

[0024] When performing recording, the carriage 19 in-
cluding the recording head 7 is caused to perform recip-
rocating scanning; however, the transport mechanism 3
stops transporting of the recording medium P in the mid-
dle of scanning for recording (in the middle of moving of
carriage 19). In other words, when performing recording,
reciprocating scanning of the carriage 19 and transport-
ing of the recording medium P are alternately performed.
That is, when performing recording, the transport mech-
anism 3 causes the recording medium P to be intermit-
tently transported (intermittent movement of adhesive
belt 10) corresponding to reciprocating scanning of the
carriage 19.

[0025] In addition, though it will be described in detail
later, the recording apparatus 1 according to the embod-
iment has a configuration in which itis possible to perform
recording by ejecting permeation ink as second ink 12
(refer to Figs. 3A to 3C) from the recording head 7, in
addition to color ink forimage forming as first ink 11 (refer
to Figs. 3A to 3C). For this reason, itis a configuration in
which it is possible to perform recording so that ink | suf-
ficiently permeates onto a face on a side opposite to a
recording face, not only the recording face onto which
the ink | (refer to Figs. 3A to 3C) is ejected, when cloth
is used as the recording medium P, for example.
[0026] Thewashingmechanism 15 of the adhesive belt
10 includes a washing brush 13 to which a plurality of
washing rollers are connected in a rotating shaft direc-
tion, and a tray 14 in which a detergent for washing the
washing brush 13 is filled.

[0027] The winding mechanism 18 is a mechanism
which winds up the recording medium P on which record-
ing is performed, and which is transported from the trans-
port mechanism 3 through a driven roller 11, and can
wind up the medium as a roll R2 of the recording medium
P, by setting a paper tube for winding on the winding
shaft 17, and winding the recording medium P around
the paper tube.

[0028] Subsequently, an electrical configuration in the
recording apparatus 1 according to the embodiment will
be described.

[0029] Fig. 2 is a block diagram of the recording appa-
ratus 1 according to the embodiment.

[0030] A CPU 24 which is in charge of a control of the
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entire recording apparatus 1 is provided in the control
unit 23. The CPU 24 is connected to a ROM 26 which
stores various control programs, or the like, which are
executed by the CPU 24, and a RAM 27 which can tem-
porarily store data through a system bus 25.

[0031] In addition, the CPU 24 is connected to a head
driving unit 28 for driving the recording head 7 through
the system bus 25.

[0032] The CPU 24 is connected to a motor driving unit
29 for driving the carriage motor 30, a transport motor
31, a feeding motor 32, and a winding motor 33 through
the system bus 25.

[0033] Here, the carriage motor 30 is a motor for mov-
ing the carriage 19 including the recording head 7. In
addition, the transport motor 31 is a motor for driving the
driving roller 8. The feeding motor 32 is a motor which is
a rotation mechanism of the rotating shaft 5, and which
drives the rotating shaft 5 for sending the recording me-
dium P to the transport mechanism 3. In addition, the
winding motor 33 is a driving motor for rotating the wind-
ing shaft 17.

[0034] Inaddition, the CPU 24 is connected to an input-
output unit 21 through the system bus 25, and the input-
output unit 21 is connected to a PC 22 for performing
transceiving of data such as recording data, and a signal.
[0035] Subsequently, the carriage 19 which is a main
portion of the recording apparatus 1 according to the em-
bodiment will be described.

[0036] Figs. 3Ato 3C are schematic views which illus-
trate the recording head 7 which is provided in the car-
riage 19 according to the embodiment. Among these,
Fig. 3Ais a schematic bottom view of the recording head
7, and Figs. 3B and 3C are schematic front views of the
recording head 7.

[0037] As described above, the recording apparatus 1
according to the embodiment can perform recording by
ejecting the firstink |1 as color ink for image forming, and
the second ink 12 as permeation ink from the recording
head 7. Here, the second ink 12 as the permeation ink
is ink which supports permeation of the first ink |1 as the
color ink for image forming with respect to the recording
medium P, and is substantially colorless ink which does
not contain a coloring material of an effective dose. In
addition, as illustrated in Fig. 3A, the recording head 7
according to the embodiment is provided with a first noz-
zle column N1 as a first ejecting unit which ejects the first
ink 11, and a second nozzle column N2 as a second eject-
ing unit which ejects the second ink 12 as nozzle columns
N. In detail, the first nozzle column N1 and the second
nozzle column N2 are arranged at an overlapping posi-
tion when viewed in the reciprocating direction B, and
the first nozzle column N1 is provided so as to interpose
the second nozzle column N2 in the reciprocating direc-
tion B. In this specification, the expression "nozzle col-
umn" includes a plurality of nozzle columns. In this em-
bodiment, the second nozzle column N2 lies on either
side of the first nozzle column N1.

[0038] Here, when recording is performed on the re-
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cording medium P using color ink forimage forming (first
ink 11) and permeation ink (second ink 12), there is a
case in which a coloring material of the color ink does
not disperse (color ink does not permeate) as much as
an expectation of a user in the thickness direction of the
recording medium P.

[0039] Therefore, the recording apparatus 1 according
to the embodiment has a configuration in which it is pos-
sible to perform recording by ejecting the second ink 12
before and after an ejecting operation of the first ink 11
in a case in which recording is performed using the sec-
ond ink 12 as the permeation ink along with the first ink
11 as the color ink for image forming, when the control
unit 23 controls ejecting of the ink | from the first nozzle
column N1 and the second nozzle column N2.

[0040] Specifically, recording is performed using the
first nozzle column N1, and the second nozzle columns
N2 on both sides of the first nozzle column N1 in the
reciprocating direction B, in both cases of a case in which
recording is performed (ejecting ink 1) while causing the
carriage 19 to move in the outward direction B1 in the
reciprocating direction B which is illustrated in Fig. 3B,
and a case in which recording is performed while causing
the carriage 19 to move in the return direction B2 in the
reciprocating direction B which is illustrated in Fig. 3C.
That is, the ejecting operations of the second ink 12 of
two times in total are performed before and after an eject-
ing operation of the first ink 11, respectively, with respect
to one ejecting operation of the firstink I1. In addition, a
correlation between the outward direction B1 and the re-
turn direction B2 may be reverse in the direction in the
figure.

[0041] By performingrecordinginthis manner,itisalso
possible to prevent the coloring material of the color ink
from not dispersing as much as an expectation of a user,
also in a case in which recording is performed on the
recording medium P using the color ink forimage forming
as the first ink 11, and the permeation ink as the second
ink 12. The reasonfor thisis that, by performing recording
in this manner, the firstink |1 easily disperses in the thick-
ness direction of the recording medium P compared to a
case in which the second ink 12 is caused to be landed
only either before or after landing of the first ink 11.
[0042] In conclusion, the recording apparatus 1 ac-
cording to the embodiment includes the recording head
7 which can eject the first ink 11 for image forming and
the colorless second ink 12 onto the recording medium
P, and a control unit 23 which can control ejecting oper-
ations of the first ink 11 and the second ink 12 in the
recording head 7.

[0043] Inaddition, the control unit 23 performs ejecting
operations of the firstink 11 and the second ink 12 so that
landing positions of the second ink 12, the first ink I1, and
the second ink 12 overlap in this order on the recording
medium P.

[0044] That s, the recording apparatus 1 according to
the embodiment causes the second ink 12 to land on the
recording medium P before and after landing of the first
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ink 11. By performing such an ejecting operation, the first
ink 11 easily disperses in the thickness direction of the
recording medium P compared to a case in which the
second ink 12 is caused to land on the recording medium
P before or after landing of the firstink I1. For this reason,
the recording apparatus 1 according to the embodiment
can suppress insufficient dispersion of the first ink 11.
[0045] In other words, the recording apparatus 1 ac-
cording to the embodiment can perform recording using
a color which is lighter than the color ink, using the first
ink 11 as the color ink, and the second ink 12 as the color-
less permeation ink. In addition, since insufficient disper-
sion of the color ink can be suppressed, it is possible to
adjust density of the color ink in a wide range.

[0046] In addition, as described above, the recording
apparatus 1 according to the embodiment can cause the
first ink 11 to be ejected from the first nozzle column N1,
and cause the second ink 12 to be ejected from the sec-
ond nozzle column N2 while causing the recording head
7 to reciprocate in the reciprocating direction B under a
control of the control unit 23. In addition, as illustrated in
Figs. 3A to 3C, the second nozzle columns N2 are pro-
vided on both sides of the first nozzle column N1 in the
reciprocating direction B.

[0047] Therecording apparatus 1 according to the em-
bodiment can cause the ejecting operation of causing
the second ink 12 to be landed before and after landing
of the first ink |1 to be executed along with a movement
of the recording head in each direction of the outward
direction B1 and the return direction B2 in the reciprocat-
ing direction B.

[0048] Here, the control unit 23 according to the em-
bodiment can cause the plurality of ejecting operations
of the second ink 12 (each ejecting operation of second
nozzle column N2 on both sides of first nozzle column
N1) which are executed along with a movement in one
direction of the outward direction B1 and the return di-
rection B2 to be executed so that each ejecting amount
of the second nozzle column N2 on both sides becomes
equal. By setting each ejecting amount of the ejecting
operations of the second ink 12 before and after the eject-
ing operation of the firstink |1 to be equal in this manner,
it is possible to simply perform an ejecting control using
the control unit 23.

[0049] In addition, the control unit 23 according to the
embodiment can execute each ejecting operation of the
second nozzle column N2 on both sides of the first nozzle
column N1 so that an ejecting amount of the second noz-
zle column N2 on the front side in the movement direction
of the recording head 7 during the movement in the re-
ciprocating direction B is larger than an ejecting amount
of the second nozzle column N2 on the rear side. In other
words, it is possible to execute the ejecting operation of
the second ink 12 before and after the ejecting operation
ofthefirstink 11 which is executed along with a movement
in one direction of the outward direction B1 and the return
direction B2 so that an ejecting amount in the previous
ejecting operation is larger than an ejecting amount in
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the subsequent ejecting operation.

[0050] For this reason, in a case in which it is not de-
sirable to wet the recording medium P using the second
ink 12 after ejecting of the first ink 11, or the like, it is
possible to suppress insufficient dispersion of the firstink
1.

[0051] In addition, the control unit 23 according to the
embodiment can cause each ejecting operation of the
second nozzle column N2 on both sides of the first nozzle
column N1 to be ejected so that an ejecting amount of
the second nozzle column N2 on the front side in the
movement direction of the recording head 7 during the
movement in the reciprocating direction B is smaller than
an ejecting amount of the second nozzle column N2 on
the rear side. In other words, it is possible to cause the
ejecting operation of the second ink 12 before and after
the ejecting operation of the first ink I1 which is executed
along with a movement in one direction of the outward
direction B1 and the return direction B2 to be executed
so that an ejecting amount in the previous ejecting oper-
ation is smaller than an ejecting amount in the subse-
quent ejecting operation.

[0052] For this reason, in a case in which it is not de-
sirable to wet the recording medium P using the second
ink 12 before ejecting of the first ink 11, or the like, it is
possible to suppress insufficient dispersion of the firstink
1.

[0053] Asillustratedin Fig. 3A, the carriage 19 accord-
ing to the embodiment includes the recording head 7
which is provided with both the first nozzle column N1
and the second nozzle column N2. In this manner, the
recording apparatus 1 according to the embodiment sup-
presses insufficient dispersion of the first ink 11 in a con-
figuration of including the recording heads 7 which is pro-
vided with both the first nozzle column N1 and the second
nozzle column N2 in the carriage 19. However, it is not
limited to such a configuration.

Second Embodiment (Figs. 4A to 4C)

[0054] Subsequently, arecordingapparatus according
to a second embodiment of the invention will be de-
scribed.

[0055] Figs. 4A to 4C are schematic views which illus-
trate a recording head 7 which is provided in a carriage
19 as amain portion of a recording apparatus 1 according
to the second embodiment of the invention. Among
these, Fig. 4Ais a schematic bottom view of the recording
head 7, and corresponds to Fig. 3A which illustrates the
recording apparatus 1 according to the firstembodiment.
In addition, Figs. 4B and 4C are schematic front views
of the recording head 7, and correspond to Figs. 3B and
3C which illustrate the recording apparatus 1 according
to the first embodiment.

[0056] In addition, constituent elements which are
common to those in the first embodiment will be given
the same reference numerals, and detailed descriptions
will be omitted.
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[0057] Therecording apparatus 1 according to the em-
bodiment is different from the recording apparatus 1 ac-
cording to the first embodiment only in a configuration of
the recording head 7 which is provided in the carriage 19.
[0058] The carriage 19 according to the first embodi-
ment is provided with the recording head 7 in which both
the first nozzle column N1 and the second nozzle column
N2 are provided.

[0059] On the other hand, as illustrated in Figs. 4A to
4C, the carriage 19 according to the embodiment has a
configuration of including a recording head 7a in which
the first nozzle column N1 is provided, and two recording
heads 7b in which the second nozzle column N2 is pro-
vided as the recording head 7. That is, according to the
embodiment, in the recording head 7a and the recording
head 7b as the ejecting unit, the recording head 7a can
be expressed as a first ejecting unit, and the recording
head 7b can be expressed as a second ejecting unit.
[0060] As illustrated in Figs. 4A to 4C, the recording
apparatus 1 according to the embodiment includes the
carriage 19 which has the recording head 7a in which
the first nozzle column N1 is provided, and the recording
head 7b in which the second nozzle column N2 is pro-
vided. In addition, a positional relationship between the
first nozzle column N1 and the second nozzle column
N2, and a control method thereof are the same as those
in the carriage 19 according to the first embodiment.
[0061] Thatis, the recording apparatus 1 according to
the embodiment has a configuration of suppressing in-
sufficient dispersion of the first ink 1, similarly to the re-
cording apparatus according to the first embodiment, in
a configuration in which the carriage 19 includes the re-
cording head 7a in which the first nozzle column N1 is
provided, and the recording head 7b in which the second
nozzle column N2 is provided.

Third Embodiment (Figs. 5A to 5C)

[0062] Subsequently,arecordingapparatus according
to a third embodiment of the invention will be described.
[0063] Figs. 5A to 5C are schematic views which illus-
trate a recording head 7 which is provided in a carriage
19 as a main portion of a recording apparatus 1 according
to the third embodiment of the invention. Among these,
Fig. 5Ais a schematic bottom view of the recording head
7, and corresponds to Fig. 3A which illustrates the re-
cording apparatus 1 according to the first embodiment.
In addition, Figs. 5B and 5C are schematic front views
of the recording head 7, and correspond to Figs. 3B and
3C which illustrate the recording apparatus 1 according
to the first embodiment.

[0064] In addition, constituent elements which are
commontothoseinthefirstand the second embodiments
will be given the same reference numerals, and detailed
descriptions will be omitted.

[0065] Therecording apparatus 1 according to the em-
bodiment is different from the recording apparatus 1 ac-
cording to the first and second embodiments only in a
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configuration of the recording head 7 which is provided
in a carriage 19, and a control method thereof.

[0066] The carriage 19 according to the first and sec-
ond embodiments has a configuration of providing the
second nozzle columns N2 on both sides of the first noz-
zle column N1 in the scanning direction B.

[0067] On the other hand, the carriage 19 according
to the embodiment has a configuration of providing the
second nozzle column N2 only on one side of the first
nozzle column N1 in the reciprocating direction B, as il-
lustrated in Figs. 5A to 5C.

[0068] As illustrated in Figs. 5A to 5C, in the recording
apparatus 1 according to the embodiment, the second
nozzle column N2 is provided only on one side of the first
nozzle column N1 in the reciprocating direction B. In ad-
dition, similarly to the recording apparatus in the first and
second embodiments, the recording head 7 can eject the
first ink 11 from the first nozzle column N1, and can eject
the second ink 12 from the second nozzle column N2
while reciprocating in the reciprocating direction B.
[0069] Here, the control unit 23 according to the em-
bodiment can perform a control in which the recording
head 7 is caused to execute an ejecting operation of at
least once of the second ink 12 with respect to the same
recording region in both the outward direction B1 and the
return direction B2 in the reciprocating direction B. Spe-
cifically, as illustrated in Fig. 5B, the recording head 7 is
caused to eject the second ink 12 from the second nozzle
column N2 on the front side, and the first ink |1 from the
first nozzle column N1 on therear side while being moved
in the outward direction B1. In addition, as illustrated in
Fig. 5C, the recording head 7 is caused to eject the sec-
ond ink 12 from the second nozzle column N2 while being
moved in the return direction B2 without transporting the
recording medium P, thatis, in the same recording region
as that in the movement in the outward direction B1.
[0070] When the control unit 23 performs a control in
this manner using the recording head 7 with such a con-
figuration, it is possible to execute an ejecting operation
of causing the second ink 12 to land before and after
landing of the first ink 11 without increasing the number
of ejecting units (second nozzle column N2).

Fourth Embodiment (Figs. 6A to 6C)

[0071] Subsequently, arecordingapparatus according
to a fourth embodiment of the invention will be described.
[0072] Figs. 6A to 6C are schematic views which illus-
trate a recording head 7 which is provided in a carriage
19 as a main portion of a recording apparatus 1 according
to the fourth embodiment of the invention. Among these,
Fig. 6A is a schematic bottom view of the recording head
7, and corresponds to Fig. 3A which illustrates the re-
cording apparatus 1 according to the first embodiment.
In addition, Figs. 6B and 6C are schematic front views
of the recording head 7, and correspond to Figs. 3B and
3C which illustrate the recording apparatus 1 according
to the first embodiment.
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[0073] In addition, constituent elements which are
common to those in the first to third embodiments will be
given the same reference numerals, and detailed de-
scriptions will be omitted.

[0074] Therecording apparatus 1 according to the em-
bodiment is different from the recording apparatus 1 ac-
cording to the third embodiment only in a configuration
of the recording head 7 which is provided in the carriage
19.

[0075] The carriage 19 according to the third embodi-
ment has a configuration of including the recording head
7 in which both the first nozzle column N1 and the second
nozzle column N2 are provided.

[0076] On the other hand, as illustrated in Figs. 6A to
6C, the carriage 19 according to the embodiment in-
cludes a recording head 7a in which the first nozzle col-
umn N1 is provided, and a recording head 7b in which
the second nozzle column N2 is provided as the recording
head 7.

[0077] In addition, a positional relationship between
the first nozzle column N1 and the second nozzle column
N2, and a control method thereof are the same as those
in the carriage 19 according to the fifth embodiment.
[0078] That s, the recording apparatus 1 according to
the embodiment has a configuration in whichiitis possible
to execute an ejecting operation of landing the second
ink 12 before and after landing of the first ink 11 without
increasing the number of ejecting units, similarly to the
recording apparatus in the third embodiment.

[0079] In addition, the invention is not limited to above
described embodiments, and can be variously modified
in the scope of the invention which is described in the
claims, and it is needless to say that those are also in-
cluded in the scope of the invention.

[0080] Hitherto, the invention has been described in
detail based on specific embodiments. Here, the inven-
tion will be collectively described once again.

[0081] A recording apparatus 1 according to a first as-
pect of the invention includes an ejecting unit 7 which
can eject first ink |1 for image forming and a colorless
second ink 12 onto a recording medium, and a control
unit 23 which can control ejecting operations of the first
ink 11 and the second ink 12 in the ejecting unit 7, in which
the control unit 23 performs ejecting operations of the
first ink 11 and the second ink 12 so that the second ink
12, the first ink |1, and the second ink 12 overlap on the
recording medium P in this order.

[0082] According to the aspect, the control unit 23 can
perform a control in which the ejecting unit 7 is caused
to execute ejecting operations of the first ink 11 and the
second ink 12 so that landing positions of the second ink
12, the first ink 11, and the second ink 12 overlap in this
order. That is, the second ink 12 is caused to land before
and after landing of the first ink 11 on the recording me-
dium P. By causing such ejecting operations to be exe-
cuted, dispersion of the firstink |1 in the thickness direc-
tion of the medium P becomes easy, and it is possible to
suppress insufficient dispersion of the first ink 11 com-
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pared to a case in which the second ink 12 is caused to
land before or after landing of the first ink 11.

[0083] Intherecording apparatus 1 according to a sec-
ond aspect ofthe invention, in the first aspect, the ejecting
unit 7 can eject the first ink 11 from a first ejecting unit
N1, and the second ink 12 from a second ejecting unit
N2 while reciprocating in a reciprocating direction B, and
the second ejecting units N2 are provided on both sides
of the first ejecting unit N1 in the reciprocating direction B.
[0084] According to the aspect, the second ejecting
units N2 are provided on both sides of the first ejecting
unit N1 in the reciprocating direction B. For this reason,
it is possible to execute an ejecting operation in which
the second ink 12 is caused to land before and after land-
ing of the first ink 11 along with a movement in one direc-
tion of the outward direction B1 and the return direction
B2 in the reciprocating direction B.

[0085] Inthe recording apparatus 1 according to a third
aspect of the invention, in the first aspect, the ejecting
unit 7 can eject the first ink 11 from the first ejecting unit
N1, and can eject the second ink 12 from the second
ejecting unit N2 while reciprocating in the reciprocating
direction B, and the control unit 23 performs an ejecting
operation of the second ink 12 of at least once with re-
spect to the same recording region in both the outward
direction B1 and the return direction B2 in the reciprocat-
ing direction B.

[0086] According to the aspect, the control unit 23 can
perform a control in which the ejecting unit 7 is caused
to execute an ejecting operation of the second ink 12 of
at least once with respect to the same recording region
in both the outward direction B1 and the return direction
B2 in the reciprocating direction B. For this reason, it is
possible to execute the ejecting operation of causing the
second ink 12 to land before and after landing of the first
ink 11 without increasing the number of ejecting units 7.
[0087] In the recording apparatus 1 according to a
fourth aspect of the invention, in any one of the first to
third aspects, the control unit 23 executes ejecting oper-
ations of the second ink 12 before and after an ejecting
operation of the first ink 11 so that each ejecting amount
becomes equal.

[0088] According to the aspect, the control unit 23 ex-
ecutes the ejecting operations of the second ink 12 before
and after the ejecting operation of the first ink 11 so that
each ejecting amount becomes equal. It is possible to
simply perform an ejecting control by setting each eject-
ing amount of the ejecting operations of the second ink
12 before and after the ejecting operation of the first ink
11 to be equal.

[0089] In the recording apparatus 1 according to a fifth
aspect of the invention, in any one of the first to third
aspects, the control unit 23 executes the ejecting oper-
ations of the second ink 12 before and after the ejecting
operation of the first ink 11 so that an ejecting amount in
the previous ejecting operation is larger than an ejecting
amount in the subsequent ejecting operation.

[0090] According to the aspect, the control unit 23 ex-
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ecutes the ejecting operations of the second ink 12 before
and after the ejecting operation of the first ink 11 so that
an ejecting amount in the previous ejecting operation is
larger than an ejecting amount in the subsequent ejecting
operation. By setting an ejecting amount in the previous
ejecting operation to be larger than an ejecting amount
in the subsequent ejecting operation, it is possible to sup-
press insufficient dispersion of the first ink 11, when it is
not desirable to wet the recording medium P using the
second ink 12 after ejecting of the first ink |1, or the like.
[0091] Inthe recording apparatus 1according to a sixth
aspect of the invention, in any one of the first to third
aspects, the control unit 23 executes the ejecting oper-
ations of the second ink 12 before and after the ejecting
operation of the first ink |1 so that an ejecting amount in
the previous ejecting operation is smaller than an ejecting
amount in the subsequent ejecting operation.

[0092] According to the aspect, the control unit 23 ex-
ecutes the ejecting operations of the second ink 12 before
and after the ejecting operation of the first ink 11 so that
an ejecting amount in the previous ejecting operation is
smaller than an ejecting amount in the subsequent eject-
ing operation. By setting an ejecting amount in the pre-
vious ejecting operation to be smaller than an ejecting
amount in the subsequent ejecting operation, it is possi-
ble to suppress insufficient dispersion of the first ink 11,
when it is not desirable to wet the recording medium P
using the second ink 12 before ejecting of the first ink 11,
or the like.

Claims
1. Arecording apparatus (1) comprising:

an ejecting unit (7) which can eject first ink (11)
for image forming and a colorless second ink
(12) onto a recording medium (P); and

a control unit (23) which can control ejecting op-
erations of the firstink and the second ink in the
ejecting unit,

wherein the control unit is arranged to perform
ejecting operations of the firstink and the second
ink so that the second ink, the first ink, and the
second ink overlap on the recording medium in
this order.

2. The recording apparatus according to claim 1,

wherein the ejecting unit can eject the first ink from
a first ejecting unit (7a), and the second ink from a
second ejecting unit (7b) while reciprocating in a re-
ciprocating direction (B), and

wherein the second ejecting unit is provided on both
sides of the first ejecting unit in the reciprocating di-
rection.

3. The recording apparatus according to claim 1 or
claim 2,

10

15

20

25

30

35

40

45

50

55

wherein the ejecting unit can eject the first ink from
a first ejecting unit (7a), and the second ink from a
second ejecting unit (7b) while reciprocating in a re-
ciprocating direction (B), and

wherein the control unit is arranged to perform an
ejecting operation of the second ink at least once
with respect to the same recording region in both an
outward direction (B1) and a return direction in the
reciprocating direction (B2).

The recording apparatus according to any one of
claims 1 to 3,

wherein the control unitis arranged to execute eject-
ing operations of the second ink before and after an
ejecting operation of the firstink so that each ejecting
amount becomes equal.

The recording apparatus according to any one of
claims 1 to 3,

wherein the control unitis arranged to execute eject-
ing operations of the second ink before and after an
ejecting operation of the first ink so that an ejecting
amount in the previous ejecting operation is larger
than an ejecting amount in the subsequent ejecting
operation.

The recording apparatus according to any one of
claims 1 to 3,

wherein the control unitis arranged to execute eject-
ing operations of the second ink before and after an
ejecting operation of the first ink so that an ejecting
amount in the previous ejecting operation is smaller
than an ejecting amount in the subsequent ejecting
operation.
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