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(54) INKJET RECORDING DEVICE

(57) The problem addressed is recording in a manner
such that glossiness is sufficient. As a means for solving
the problem, an inkjet recording device (1) is provided
with: a carriage (4) capable of moving in a principal scan-
ning direction (S); an inkjet head (5) that is mounted on
the carriage (4) and discharges ink drops; an ultraviolet
illumination device (6) that is mounted on the carriage
and projects ultraviolet rays; and an air-aspirating means
(12, or 18) for aspirating air on the media (M) side, or a
ventilation means (14, or 16) for blowing gas toward the

media (M) side. Therein, the ultraviolet illumination de-
vice (6) has a plurality of UVLEDs (63) arranged in the
secondary scanning direction (F) in a recess (62) formed
in the underside surface thereof, and has a plate-shaped
partition (64) extending in the principal scanning direction
between neighboring UVLEDs (63) . When recording
with clear ink, UVLEDs (63e-63h), which project ultravi-
olet rays on a band corresponding to the location of a
second discharge region (A2) of the inkjet head (5) for
discharging clear ink, are turned off. As a result, it is pos-
sible to record in a glossy manner.
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Description

Technical Field

[0001] The present invention relates to an ink jet re-
cording apparatus ejecting an ultraviolet-ray curable ink.

Background Art

[0002] PTL 1 discloses an ink jet recording apparatus
using an ultraviolet-ray curable ink. A carriage mounted
in this ink jet recording apparatus is provided with a color
ink recording head, a clear ink recording head, and an
ultraviolet-ray irradiation device, in which the ultraviolet-
ray irradiation device is disposed further toward the
downstream side in a transfer direction of a recording
medium than the color ink recording head, and the ultra-
violet-ray irradiation device is also disposed further to-
ward the downstream side in the transfer direction of the
recording medium than the clear ink recording head. In
addition, an amount of light to be applied by the ultravi-
olet-ray irradiation device is controlled depending on im-
age quality, and the ultraviolet-ray irradiation device is
located between a recording head which  ejects an ink
earlier of the color ink recording head and the clear ink
recording head and a recording head which ejects an ink
later.

Citation List

Patent Literature

[0003] [PTL 1] JP-A-2005-199563

Summary of Invention

Technical Problem

[0004] However, in the ink jet recording apparatus dis-
closed in PTL 1, since ejection of a clear ink and irradi-
ation of ultraviolet rays are performed in a single move-
ment (scanning) of the carriage, ink droplets of the clear
ink are irradiated with ultraviolet rays immediately after
being landed on a recording medium. As a result, since
the clear ink is cured before being smoothed (leveled),
there is a problem in that a surface of a cured object
which is generated through the curing may be uneven,
and thus sufficient glossiness cannot be obtained.
[0005] Here, the present inventors have carried out
earnest research into image quality of printed matters in
an ink jet  recording apparatus using an ultraviolet-ray
curable ink, and have obtained findings in which there is
a difference in image quality of printed matters depending
on curing conditions of the ultraviolet-ray curable ink,
and, particularly, in a case where image quality of an
image is desired to be gloss in recording using a clear
ink, the clear ink is not immediately cured after ink drop-
lets are landed on a medium but the clear ink is required

to be cured after a predetermined time has elapsed.
[0006] However, in a case where the predetermined
time has elapsed after the ink droplets are landed on the
medium until the clear ink is cured, there may be a prob-
lem in that dust is attached to surfaces of the ink droplets
and thus image quality of glossy printing deteriorates.
[0007] Therefore, an object of the present invention is
to provide an ink jet recording apparatus capable of per-
forming recording with sufficient glossiness based on
these findings.

Solution to Problem

[0008] An ink jet recording apparatus related to the
present invention includes a carriage that can be recip-
rocated in a main scanning direction; ink ejection means
mounted on the  carriage and including a plurality of ink
nozzles which eject ultraviolet-ray curable inks on a re-
cording medium and are formed in a sub-scanning direc-
tion; ultraviolet-ray irradiation means mounted on the car-
riage, for irradiating the recording medium with ultraviolet
rays; and a control unit that controls the ink ejection
means and the ultraviolet-ray irradiation means, in which
the carriage or the recording medium is moved in the
sub-scanning direction perpendicular to the main scan-
ning direction, in which the ink jet recording apparatus
further includes air sucking means for sucking air on the
recording medium side or blowing means for blowing a
gas toward the recording medium side, in which the ink
nozzles are provided with a plurality of pass areas which
can record a plurality of bands, in which the ultraviolet-
ray irradiation means includes a plurality of light sources
applying ultraviolet rays so as to respectively correspond
to the plurality of bands, and in which the control unit
controls turning-on and turning-off of the light source for
each pass area for ejecting the ultraviolet-ray curable
inks.
[0009] According to the ink jet recording apparatus re-
lated to the present invention, since the light sources of
the ultraviolet-ray irradiation means are provided so as
to respectively correspond to a plurality of bands, it is
possible to control whether or not to apply ultraviolet rays
for each  band. For this reason, a light source is turned
off which irradiates the band where a pass area for eject-
ing ink droplets is located with ultraviolet rays, and thus
ink droplets ejected from the corresponding pass area
are not cured immediately after being landed on the re-
cording medium but rather are smoothed. Thus, it is pos-
sible to perform recording with sufficient glossiness. On
the other hand, a light source is turned on which irradiates
the band where a pass area for ejecting ink droplets is
located with ultraviolet rays, and thus ink droplets ejected
from the corresponding pass area are cured immediately
after being landed on the recording medium, thereby
forming an image with matte image quality.
[0010] In addition, it is possible to prevent printing im-
age quality from deteriorating due to attachment of dust
to surfaces of ink droplets after ink droplets of ultraviolet-
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ray curable inks are landed on a recording medium until
the ultraviolet-ray curable inks are cured, by operating
the air sucking means or the blowing means. As a result,
it is possible to maintain the high quality printing image.
[0011] In this case, the air sucking means is preferably
disposed at a front end or a rear end of the carriage in
the scanning direction.
[0012] According thereto, it is possible to remove dust
by scanning the carriage in the scanning direction.
[0013] In addition, preferably, the blowing means is dis-
posed at a front end or a rear end of the carriage in the
scanning direction and blows a gas in a direction perpen-
dicular to the scanning direction.
[0014] According thereto, since a gas is blown in a di-
rection perpendicular to the scanning direction, and thus
the blown gas does not directly contact with the ink drop-
lets which are ejected and are not landed, it is possible
to suppress the so-called curved flying of the ink droplets.
[0015] Alternatively, the blowing means may be dis-
posed at a front end of the carriage in the scanning di-
rection and blow a gas toward a front side in the scanning
direction.
[0016] According thereto, it is possible to remove dust
by blowing a gas toward the front side in the scanning
direction.
[0017] In addition, preferably, when ultraviolet-ray cur-
able inks are ejected from a pass area located on a down-
stream side in the sub-scanning direction among a plu-
rality of pass areas so as to record a band, a light source
irradiating the band with ultraviolet rays is turned off, and
ultraviolet-ray curable inks are not ejected from a pass
area located on an upstream side in the sub-scanning
direction among the plurality of pass areas but a light
source which irradiates a band  recorded by the pass
area with ultraviolet rays is turned on; and the carriage
is moved in the main scanning direction. Therefore, lev-
eling of ultraviolet-ray curable inks is possible by turning
off the light source immediately after the ultraviolet-ray
curable inks are recorded. In addition, since all printing
areas are not cured after being printed using the ultravi-
olet-ray curable inks but the recording and the curing are
performed with time lag of about one scanning, the ultra-
violet-ray curable inks are appropriately wettedly spread
as compared with a case where the ultraviolet-ray cura-
ble inks are cured in a separate step after recording the
ultraviolet-ray curable inks, and thus it is difficult for
smearing or extrusion from a printing range to occur. Fur-
ther, curing can be performed without wasting time, and
thus it is possible to minimize influence of dust.
[0018] In addition, in a case where colored ultraviolet-
ray curable inks are formed in a lower layer, light-trans-
missive ultraviolet-ray curable inks are formed in an up-
per layer, and the color ultraviolet-ray curable inks and
the light-transmissive ultraviolet-ray curable inks are re-
corded on a recording medium, the control unit preferably
turns on a light source which irradiates a band where a
pass area for ejecting the colored ultraviolet-ray curable
inks is located with ultraviolet rays, and turns off a light

source which  irradiates a band where a pass area for
ejecting the light-transmissive ultraviolet-ray curable inks
is located with ultraviolet rays. Thus, the colored ultravi-
olet-ray curable inks are cured immediately after ink drop-
lets ejected from the pass area are landed on the record-
ing medium, and thus it is possible to form a clear color
image without smearing of the inks. On the other hand,
since the light-transmissive ultraviolet-ray curable inks
are not cured immediately after ink droplets ejected from
the pass area are landed on the recording medium but
are smoothed, it is possible to give sufficient glossiness
to an image or the like formed in the lower layer.
[0019] In addition, preferably, the control unit makes
light-transmissive ultraviolet-ray curable inks ejected
from a pass area disposed on a downstream side of the
carriage or the recording medium in the sub-scanning
direction, turns off a light source which irradiates a band
where the pass area for ejecting the light-transmissive
ultraviolet-ray curable inks is located with ultraviolet rays,
and turns on a light source which irradiates a band dis-
posed on an upstream side in the sub-scanning direction
of the pass area for ejecting the light-transmissive ultra-
violet-ray curable inks with ultraviolet rays. Therefore,
when scanning is performed while moving the carriage
or the recording medium in one direction, ink droplets of
the ultraviolet-ray curable inks ejected from the pass area
are not cured immediately after being landed on the re-
cording medium but are smoothed, and are irradiated
with ultraviolet rays so as to be cured in subsequent scan-
nings. Thus, since the ultraviolet-ray curable inks can be
cured in a state of being sufficiently smoothed without
changing movement directions of the carriage or the re-
cording medium, it is possible to efficiently perform glossy
recording. For this reason, for example, an image may
be formed using colored ultraviolet-ray curable inks in a
first layer, and the image may be coated with light-trans-
missive ultraviolet-ray curable inks in a second layer so
as to have glossiness. In addition, in a recording medium
on which an image has already been formed, the image
may be coated with light-transmissive ultraviolet-ray cur-
able inks as a first layer so as to have glossiness.
[0020] In this case, the ultraviolet-ray irradiation means
has a plurality of light sources corresponding to a plurality
of bands where respective pass areas are located. In
addition, preferably, the control unit turns on light sources
which irradiate a band disposed on an upstream side in
the sub-scanning direction of the pass area for ejecting
the light-transmissive ultraviolet-ray curable inks with ul-
traviolet rays, and makes a light amount of the light sourc-
es  on the downstream side in the sub-scanning direction
smaller than a light amount of the light sources on the
upstream side in the sub-scanning direction among the
turned-on light sources. Therefore, since an initial light
amount of ultraviolet rays applied to the light-transmis-
sive ultraviolet-ray curable inks is reduced and a light
amount of ultraviolet rays applied to the light-transmis-
sive ultraviolet-ray curable inks can be increased in stag-
es for each scanning, it is possible to prevent the occur-
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rence of bending due to rapid curing of the light-trans-
missive ultraviolet-ray curable inks and to reliably cure
the light-transmissive ultraviolet-ray curable inks. In ad-
dition, since curing speed of the light-transmissive ultra-
violet-ray curable inks is reduced, in a case where other
ultraviolet-ray curable inks are recorded on a lower layer
of the light-transmissive ultraviolet-ray curable inks, it is
possible to improve adhesiveness with the ultraviolet-ray
curable inks on the lower layer.
[0021] In addition, the control unit may make colored
ultraviolet-ray curable inks ejected from a pass area dis-
posed on a downstream side of the carriage or the re-
cording medium in the sub-scanning direction, and turn
on a light source which irradiates a band where the pass
area for ejecting the colored ultraviolet-ray curable inks
is located with ultraviolet rays so as to record the colored
ultraviolet-ray curable inks on  the recording medium;
make light-transmissive ultraviolet-ray curable inks eject-
ed from a pass area disposed on a downstream side of
the carriage or the recording medium in the sub-scanning
direction and turn on a light source which irradiates a
band disposed on an upstream side in the sub-scanning
direction of the pass area for ejecting the light-transmis-
sive ultraviolet-ray curable inks with ultraviolet rays; and
turn off a light source which irradiates a band where the
pass area for ejecting the light-transmissive ultraviolet-
ray curable inks is located with ultraviolet rays, and record
the light-transmissive ultraviolet-ray curable inks on the
upper layer of the colored ultraviolet-ray curable inks re-
corded on the recording medium.
[0022] According thereto, first, the colored ultraviolet-
ray curable inks are recorded on the recording medium,
but the colored ultraviolet-ray curable inks are irradiated
with ultraviolet rays immediately after being landed on
the recording medium and are thus cured in a state in
which granular feeling of ink droplets remains. In addition,
although the light-transmissive ultraviolet-ray curable
inks are recorded on the upper layer of the colored ultra-
violet-ray curable inks which have been cured, the light-
transmissive ultraviolet-ray curable inks are not immedi-
ately irradiated with ultraviolet rays even if the light-trans-
missive ultraviolet-ray curable  inks are landed on the
recording medium, and are thus gradually wettedly
spread so as to decrease the thickness and to smooth
out uneven surfaces without being cured. Thus, it is pos-
sible to secure the visibility of a recorded image and give
sufficient glossiness thereto.
[0023] In this case, preferably, the control unit moves
the carriage or the recording medium in the sub-scanning
direction, makes colored ultraviolet-ray curable inks
ejected from a pass area disposed on a front side in the
sub-scanning direction, and turns on a light source which
irradiates a band where the pass area for ejecting the
colored ultraviolet-ray curable inks is located with ultra-
violet rays so as to record the colored ultraviolet-ray cur-
able inks on the recording medium; moves the carriage
or the recording medium in the opposite direction to the
sub-scanning direction, makes light-transmissive ultravi-

olet-ray curable inks ejected from a pass area disposed
on a rear side in the sub-scanning direction, and turns
on a light source which irradiates a band disposed on an
upstream side in the sub-scanning direction of the pass
area for ejecting the light-transmissive ultraviolet-ray cur-
able inks with ultraviolet rays; and turns off a light source
which irradiates a band where the pass area for ejecting
the light-transmissive ultraviolet-ray curable inks is locat-
ed with ultraviolet rays, and records the light-transmissive
ultraviolet-ray curable  inks on the upper layer of the color-
ed ultraviolet-ray curable inks recorded on the recording
medium.
[0024] As above, the colored ultraviolet-ray curable
inks are ejected from the pass area disposed on the front
side in the sub-scanning direction, and the light-trans-
missive ultraviolet-ray curable inks are ejected from the
pass area disposed on the rear side in the sub-scanning
direction. Therefore, when the carriage or the recording
medium is moved in the sub-scanning direction, the
colored ultraviolet-ray curable inks are recorded on the
recording medium, and, when the carriage or the record-
ing medium is moved in the opposite direction to the sub-
scanning direction, the light-transmissive ultraviolet-ray
curable inks are recorded on the upper layer of the color-
ed ultraviolet-ray curable inks recorded on the recording
medium. As above, since an image can be formed and
be given glossiness through a single reciprocation of the
carriage or the recording medium, it is possible to effi-
ciently perform recording an image with glossiness.
[0025] In addition, the control unit may make colored
ultraviolet-ray curable inks ejected from a pass area dis-
posed on a downstream side of the carriage or the re-
cording medium in the sub-scanning direction, make
light-transmissive  ultraviolet-ray curable inks ejected
from a pass area disposed on an upstream side of the
carriage or the recording medium in the sub-scanning
direction, and turn on a light source which irradiates a
band where the pass areas for ejecting the colored ultra-
violet-ray curable inks and the light-transmissive ultravi-
olet-ray curable inks are located with ultraviolet rays so
as to record the colored ultraviolet-ray curable inks on
the recording medium and to record the light-transmis-
sive ultraviolet-ray curable inks on the upper layer of the
colored ultraviolet-ray curable inks; and make light-trans-
missive ultraviolet-ray curable inks ejected from a pass
area disposed on a downstream side of the carriage or
the recording medium in the sub-scanning direction, turn
on a light source which irradiates a band disposed on an
upstream side in the sub-scanning direction of the pass
area for ejecting the light-transmissive ultraviolet-ray cur-
able inks with ultraviolet rays, and turn off a light source
which irradiates a band where the pass area for ejecting
the light-transmissive ultraviolet-ray curable inks is locat-
ed with ultraviolet rays so as to record the light-transmis-
sive ultraviolet-ray curable inks on the upper layer of the
light-transmissive ultraviolet-ray curable inks recorded
on the recording medium.
[0026] According thereto, first, the colored ultraviolet-
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ray curable inks are recorded on the recording medium
so as to form  an image, and the light-transmissive ultra-
violet-ray curable inks overlap the upper layer of the im-
age in the recording medium. Next, although the light-
transmissive ultraviolet-ray curable inks are further re-
corded on the upper layer of the light-transmissive ultra-
violet-ray curable inks, the ultraviolet-ray curable inks are
light-transmissive and are also cured immediately after
ink droplets are landed. Therefore, visibility of the image
recorded on the recording medium is maintained, and
the thickness of the ultraviolet-ray curable inks increases.
In addition, although the light-transmissive ultraviolet-ray
curable inks are further recorded on the upper layer of
the light-transmissive ultraviolet-ray curable inks, the
light-transmissive ultraviolet-ray curable inks are not im-
mediately irradiated with ultraviolet rays even if the light-
transmissive ultraviolet-ray curable inks are landed on
the recording medium, and are thus gradually wettedly
spread so as to decrease the thickness and to smooth
out uneven surfaces without being cured. Thus, it is pos-
sible to secure visibility of a recorded image, increase
thickness of ultraviolet-ray curable inks, and give suffi-
cient glossiness thereto.
[0027] In addition, the control unit preferably turns on
a light source which irradiates a band where a pass area
for ejecting ultraviolet-ray curable inks recorded in a low-
er layer is  located with ultraviolet rays, and turns off a
light source which irradiates a band where a pass area
for ejecting ultraviolet-ray curable inks stored in an upper
layer is located with ultraviolet rays. According thereto,
since the ultraviolet-ray curable inks recorded in the lower
layer are granularly cured, the ultraviolet-ray curable inks
recorded in the upper layer are pervaded between the
granularly cured ultraviolet-ray curable inks in the lower
layer, and are combined with the adjacent ink droplets,
thereby promoting leveling. Therefore, it is possible to
perform recording with more sufficient glossiness.
[0028] A printing method using any one of the above-
described ink jet recording apparatuses, in which the light
source irradiating the band where the pass area for eject-
ing light-transmissive ultraviolet-ray curable inks is locat-
ed with ultraviolet rays is turned off, and the light-trans-
missive ultraviolet-ray curable inks are recorded on a re-
cording medium, the method including a step of turning
on the light source irradiating the band where a pass area
disposed further toward an upstream side of the carriage
or the recording medium in the sub-scanning direction
than the pass area for ejecting the light-transmissive ul-
traviolet-ray curable inks is located with ultraviolet rays,
so as to cure the ultraviolet-ray curable inks recorded on
the recording medium in subsequent  scannings; and a
step of sucking air on the recording medium side by op-
erating the air sucking means or a step of blowing a gas
toward the recording medium side by operating the blow-
ing means before, when, or after the ultraviolet-ray cur-
able inks are ejected.
[0029] According to the printing method related to the
present invention, ink droplets of the ultraviolet-ray cur-

able inks ejected from the pass area are not cured im-
mediately after being landed on the recording medium
but are smoothed, and are irradiated with ultraviolet rays
so as to be cured in subsequent scannings. Therefore,
it is possible to perform recording with sufficient glossi-
ness. Further, since movement directions of the carriage
or the recording medium are not required to be changed,
it is possible to efficiently perform glossy recording.
[0030] In addition, it is possible to prevent printing im-
age quality from deteriorating due to attachment of dust
to surfaces of ink droplets after ink droplets of ultraviolet-
ray curable inks are landed on a recording medium until
the ultraviolet-ray curable inks are cured, by operating
the air sucking means or the blowing means. As a result,
it is possible to maintain printing image quality in high
quality.
[0031] In this case, preferably, the light source is turned
on  which irradiates the band where a pass area disposed
on an upstream side in the sub-scanning direction so as
to be adjacent to the pass area for ejecting the light-trans-
missive ultraviolet-ray curable inks is located with ultra-
violet rays such that the ultraviolet-ray curable inks are
irradiated with ultraviolet rays, and a light amount of ul-
traviolet rays applied from the light source disposed on
a downstream side in the sub-scanning direction is small-
er than a light amount of ultraviolet rays applied from the
light source disposed on an upstream side in the sub-
scanning direction. Therefore, since an initial light
amount of ultraviolet rays applied to the light-transmis-
sive ultraviolet-ray curable inks is reduced and a light
amount of ultraviolet rays applied to the light-transmis-
sive ultraviolet-ray curable inks can be increased in stag-
es for each scanning, it is possible to prevent the occur-
rence of bending due to rapid curing of the light-trans-
missive ultraviolet-ray curable inks and to reliably cure
the light-transmissive ultraviolet-ray curable inks. In ad-
dition, since curing speed of the light-transmissive ultra-
violet-ray curable inks is reduced, in a case where other
ultraviolet-ray curable inks are recorded on a lower layer
of the light-transmissive ultraviolet-ray curable inks, it is
possible to improve adhesiveness with the ultraviolet-ray
curable inks on the lower layer.

Advantageous Effects of Invention

[0032] According to the present invention, it is possible
to perform recording with sufficient glossiness.

Brief Description of Drawings

[0033]

[Fig. 1] Fig. 1 is a schematic diagram illustrating an
ink jet recording apparatus according to an embod-
iment.
[Fig. 2] Fig. 2 is an enlarged view of a carriage shown
in Fig. 1.
[Fig. 3] Fig. 3 is a bottom perspective view of an
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ultraviolet-ray irradiation device.
[Fig. 4] Fig. 4 is a bottom perspective view of the
ultraviolet-ray irradiation device from which partition
plates are removed.
[Fig. 5] Fig. 5 is a cross-sectional view taken along
the line V-V shown in Fig. 2.
[Fig. 6] Fig. 6 is a cross-sectional view taken along
the line VI-VI shown in Fig. 2.
[Fig. 7] Fig. 7 is a diagram illustrating an irradiation
direction of ultraviolet rays when partition plates are
installed between all UVLEDs.
[Fig. 8] Fig. 8 is a cross-sectional view in a sub-scan-
ning direction of the ultraviolet-ray irradiation  device
in which three partition plates are installed at the
same interval.
[Fig. 9] Fig. 9 is a diagram illustrating a relationship
between the ultraviolet-ray irradiation device and ink
jet heads.
[Fig. 10] Fig. 10 is a flowchart illustrating a printing
process method in a matte quality mode.
[Fig. 11] Fig. 11 is a conceptual diagram illustrating
an operation aspect example of a carriage in the mat-
te quality mode.
[Fig. 12] Fig. 12 is a flowchart illustrating a printing
process method in a gloss quality mode.
[Fig. 13] Figs. 13A and 13B are conceptual diagrams
illustrating an operation aspect example of the car-
riage in the gloss quality mode.
[Fig. 14] Figs. 14A and 14B are diagrams illustrating
a turning-on control example of UVLEDs.
[Fig. 15] Figs. 15A to 15C are diagrams illustrating
a state of ink droplets landed on a medium.
[Fig. 16] Fig. 16 is a flowchart illustrating a printing
process method in a single layer gloss quality mode.
[Fig. 17] Fig. 17 is a conceptual diagram illustrating
an operation aspect example of the carriage in the
single layer gloss quality mode.
[Fig. 18] Fig. 18 is a flowchart illustrating a printing
process method in a thickness heaping quality mode.
[Fig. 19] Figs. 19A to 19C are conceptual diagrams
illustrating an operation aspect example of the car-
riage in the thickness heaping quality mode.
[Fig. 20] Fig. 20 is a diagram illustrating the ultravi-
olet-ray irradiation device in which seven partition
plates are installed.
[Fig. 21] Fig. 21 is a cross-sectional view in the sub-
scanning direction of the ultraviolet-ray irradiation
device in which the partition plates can be moved
between the main body and the recess.
[Fig. 22] Fig. 22 is a diagram illustrating a turning-on
control example of the UVLEDs in an image record-
ing step in the gloss quality mode.
[Fig. 23] Figs. 23A and 23B are diagrams illustrating
another configuration example of the ultraviolet-ray
irradiation device.
[Fig. 24] Fig. 24 is a schematic diagram illustrating
an example of dust removal means of the ink jet re-
cording apparatus according to the embodiment.

[Fig. 25] Figs. 25A and 25B are schematic diagrams
illustrating another example of the dust removal
means of the ink jet recording apparatus according
to the embodiment.
[Fig. 26] Fig. 26 is a schematic diagram illustrating
still another example of the dust removal means of
the ink jet  recording apparatus according to the em-
bodiment.
[Fig. 27] Fig. 27 is a schematic diagram illustrating
still another example of the dust removal means of
the ink jet recording apparatus according to the em-
bodiment.
[Fig. 28] Fig. 28 is a schematic diagram illustrating
still another example of the dust removal means of
the ink jet recording apparatus according to the em-
bodiment.

Description of Embodiments

[0034] Hereinafter, with reference to the drawings, a
preferred embodiment of an ink jet recording apparatus
according to the present invention will be described in
detail. The ink jet recording apparatus according to the
embodiment is an ink jet printer which performs printing
using an ultraviolet-ray curable ink, and records an image
through multi-pass printing in which an image of one band
is formed in a plurality of passes. In addition, similar or
corresponding parts are given the same reference nu-
merals throughout all the drawings.
[0035] Fig. 1 is a schematic diagram illustrating the ink
jet recording apparatus according to the embodiment,
and Fig. 2 is an enlarged view of the carriage shown in
Fig. 1. As shown in Figs. 1 and 2, the ink jet recording
apparatus 1 according to the embodiment includes a flat
bed 2 on which a medium M  which is a recording medium
is placed, a Y bar 3 which is disposed over the flat bed
2 and can move in a sub-scanning direction F, a carriage
4 which is mounted on the Y bar 3 and can move in a
main scanning direction S perpendicular to the sub-scan-
ning direction F, a plurality of ink jet heads 5 (5a to 5f)
which are mounted on the carriage 4 and eject ink drop-
lets, a pair of ultraviolet-ray irradiation devices 6 (6a and
6b) which are disposed on the front side (the left side in
Fig. 1) and the rear side (the right side in Fig. 1) of the
ink jet heads 5 mounted on the carriage 4 in the main
scanning direction S, and a control unit 7 which collec-
tively controls the ink jet recording apparatus 1. In addi-
tion, it is considered that dust removal means (details
thereof will be described later) is provided. Further, the
main scanning direction S is a direction in which a band
of an image is recorded on the medium M by reciprocating
the carriage 4, and the sub-scanning direction F is a di-
rection in which a position of a band recorded on the
medium M is shifted by relatively moving the Y bar 3 with
respect to the medium M. Furthermore, in the ink jet re-
cording apparatus 1, under the control of the control unit
7, when the carriage 4 is reciprocated in the main scan-
ning direction S while the Y bar 3 is transported by a
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predetermined pass width in the sub-scanning direction
F, the ultraviolet-ray curable ink is ejected from the ink
jet heads 5 and the ultraviolet-ray irradiation devices 6
irradiate ultraviolet  rays, thereby recording an image on
the medium. In addition, the front side in the main scan-
ning direction S is a direction (the left side in Fig. 1) in
which the carriage 4 moves in the main scanning direction
S, and the rear side in the main scanning direction S is
a direction (the right side in Fig. 1) in which the carriage
4 moves in the opposite direction to the main scanning
direction S. Further, the front side in the sub-scanning
direction F is a direction (the upper side in Fig. 1) in which
the Y bar 3 moves in the sub-scanning direction F, and
the rear side in the sub-scanning direction F is a direction
(the lower side in Fig. 1) in which the Y bar 3 moves in
the opposite direction to the sub-scanning direction F.
[0036] The Y bar 3 transports the carriage 4 in the sub-
scanning direction F with respect to the flat bed 2. The
Y bar 3 is placed on, for example, guide rails (not shown)
extending in the sub-scanning direction F so as to be
movable, and can be reciprocated in the sub-scanning
direction F along the guide rails by being driven by a
driving mechanism (not shown) such as a driving motor.
In addition, during forward movement in which the Y bar
3 moves in the sub-scanning direction F, the rear side in
the sub-scanning direction F is an upstream side in the
sub-scanning direction F of the Y bar 3, and the front side
in the sub-scanning direction F is a downstream side in
the sub-scanning direction F of the Y bar 3. Further, dur-
ing  return movement in which the Y bar 3 moves in the
opposite direction to the sub-scanning direction F, the
front side in the sub-scanning direction F is an upstream
side in the sub-scanning direction F of the Y bar 3, and
the rear side in the sub-scanning direction F is a down-
stream side in the sub-scanning direction F of the Y bar 3.
[0037] The carriage 4 transports the ink jet heads 5,
the ultraviolet-ray irradiation devices 6, and the like in the
main scanning direction S with respect to the flat bed 2.
The carriage 4 is held in, for example, a guide rail 9 ex-
tending in the main scanning direction S so as to be mov-
able, and can be reciprocated in the main scanning di-
rection S along the guide rail 9 by being driven by a driving
mechanism (not shown) such as a driving motor. In ad-
dition, during forward movement in which the carriage 4
moves in the main scanning direction S, the rear side in
the main scanning direction S is an upstream side in the
main scanning direction S of the carriage 4, and the front
side in the main scanning direction S is a downstream
side in the main scanning direction S of the carriage 4.
Further, during return movement in which the carriage 4
moves in the opposite direction to the main scanning di-
rection S, the front side in the main scanning direction S
is an upstream side in the main scanning direction S of
the carriage 4, and the rear side in the main scanning
direction S is a downstream  side in the main scanning
direction S of the carriage 4.
[0038] The ink jet heads 5a to 5f are arranged in parallel
in the main scanning direction S, and the ink jet head 5a,

the ink jet head 5b, the ink jet head 5c, the ink jet head
5d, the ink jet head 5e, and the ink jet head 5f are arranged
in this order from the front side in the main scanning di-
rection S. In addition, each of the ink jet heads 5 is mount-
ed on the carriage 4, and thus can eject the ultraviolet-
ray curable ink while moving in the main scanning direc-
tion S according to scanning of the carriage 4.
[0039] A plurality of ink nozzles 8 which eject the ultra-
violet-ray curable ink as ink droplets are formed in each
of the ink jet heads 5. The plurality of ink nozzles 8 are
arranged so as to extend in the sub-scanning direction
F and form a nozzle string. Colored ultraviolet-ray curable
inks (hereinafter, also referred to as "color inks") are
ejected from the respective ink nozzles 8 of the ink jet
heads 5a to 5d disposed on the front side in the main
scanning direction S, and light-transmissive ultraviolet-
ray curable inks (hereinafter, also referred to as "clear
inks") are ejected from the respective ink nozzles 8 of
the ink jet heads 5e and 5f disposed on the rear side in
the main scanning direction S. Specifically, color inks of
black (K) are ejected from the  respective ink nozzles 8
of the ink jet head 5a, color inks of cyan (C) are ejected
from the respective ink nozzles 8 of the ink jet head 5b,
color inks of magenta (M) are ejected from the respective
ink nozzles 8 of the ink jet head 5c, and color inks of
yellow (Y) are ejected from the respective ink nozzles 8
of the ink jet head 5d. In addition, clear inks (CL) are
ejected from the respective ink nozzles 8 of the ink jet
heads 5e and 5f.
[0040] Further, among the ink nozzles 8 formed in the
ink jet heads 5a to 5d, the color inks are ejected only from
the ink nozzles 8 of a first ejection area A1 disposed in
the first half in the sub-scanning direction F, and the color
inks are not ejected from the ink nozzles 8 disposed in
the second half in the sub-scanning direction F. On the
other hand, among the ink nozzles 8 formed in the ink
jet heads 5e and 6f, the clear inks are ejected only from
the ink nozzles 8 of a second ejection area A2 disposed
in the second half in the sub-scanning direction F, and
the clear inks are not ejected from the ink nozzles 8 dis-
posed in the first half in the sub-scanning direction F. For
this reason, when the Y bar 3 moves in the sub-scanning
direction F, first, ink droplets of the color inks ejected from
the first ejection area A1 of the ink jet heads 5a to 5d are
recorded on the medium M placed on the flat bed 2, and,
then, ink droplets of the clear inks ejected from the  sec-
ond ejection area A2 of the ink jet heads 5e and 5f are
recorded on surfaces (upper layer) of the color inks.
[0041] The ultraviolet-ray irradiation device 6a is dis-
posed on the front side in the main scanning direction S
of the ink jet heads 5, and the ultraviolet-ray irradiation
device 6b is disposed on the rear side in the main scan-
ning direction S of the ink jet heads 5. The ultraviolet-ray
irradiation device 6a and the ultraviolet-ray irradiation de-
vice 6b have the same configuration, and irradiate the
ultraviolet-ray curable inks recorded on the medium with
ultraviolet rays so as to cure the ultraviolet-ray curable
inks. Therefore, hereinafter, the ultraviolet-ray irradiation
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device 6a and the ultraviolet-ray irradiation device 6b will
be collectively described as the ultraviolet-ray irradiation
devices 6. In addition, the ultraviolet-ray irradiation de-
vices 6 are mounted on the carriage 4, and thus can emit
ultraviolet rays while moving in the main scanning direc-
tion S according to scanning of the carriage 4.
[0042] Fig. 3 is a bottom perspective view of the ultra-
violet-ray irradiation device, and Fig. 4 is a bottom per-
spective view of the ultraviolet-ray irradiation device from
which partition plates are removed. Fig. 5 is a cross-sec-
tional view taken along the line V-V shown in Fig. 2, and
Fig. 6 is a  cross-sectional view taken along the line VI-
VI shown in Fig. 2.
[0043] As shown in Figs. 2 to 6, the ultraviolet-ray ir-
radiation device 6 includes a main body 61, a recess 62
formed on the bottom which is a side opposite to the
medium M of the main body 61 facing the flat bed 2, a
plurality of UVLEDs 63 (ultraviolet-ray light emitting di-
odes) disposed in the recess 62, and a plurality of parti-
tion plates 64 disposed in the recess 62.
[0044] As shown in Fig. 5, the recess 62 reflects ultra-
violet rays, which are emitted from the UVLEDs 63 and
are spread in the main scanning direction S, vertically
downward toward the flat bed 2, and has a mirror surface.
The recess 62 is formed in an elongated mortar shape
in the sub-scanning direction F. Specifically, the recess
62 is a truncated square pyramid of which the bottom is
small and the opening side is large, and is formed in an
umbrella shape in which each inner surface is spread at
an angle of about 60° with respect to the vertical lower
side. For this reason, the recess 62 is a trapezoid of which
the width of the cross-section in the main scanning di-
rection S is small (refer to Fig. 5) and the width of the
cross-section in the sub-scanning direction F is large (re-
fer to Fig. 6).
[0045] In addition, an ultraviolet-ray transmissive and
transparent cover 65 (for example, quartz glass) is fitted
into a rectangular opening formed in the lower end sur-
face of the recess 62 from the vertical lower side. Thus,
the opening of the recess 62 can be closed and ultraviolet
rays emitted from the UVLEDs 63 can be transmitted.
[0046] The respective UVLEDs 63 are disposed at the
most depressed positions of the central bottom of the
recess 62, and are arranged in a line at the same interval
in the sub-scanning direction F. In addition, the plurality
of UVLEDs 63 are respectively disposed at positions cor-
responding to the first ejection area A1 of the ink jet heads
5a to 5d and the second ejection area A2 of the ink jet
heads 5e and 5f in the main scanning direction S.
[0047] Meanwhile, in a case where multi-pass printing
is performed by the ink jet recording apparatus 1, it is
possible to record a plurality of bands in a plurality of
passes by using ink droplets ejected from the first ejection
area A1 and the second ejection area A2, respectively.
For this reason, the first ejection area A1 and the second
ejection area A2 are pass areas.
[0048]   Therefore, in the present embodiment, eight
UVLEDs 63 are mounted in the ultraviolet-ray irradiation

device 6, and four UVLEDs 63 are disposed at positions
corresponding to each of the first ejection area A1 and
the second ejection area A2 in the main scanning direc-
tion S. Here, to dispose four UVLEDs 63 at the positions
corresponding to the first ejection area A1 is in a dispo-
sition relationship in which ink droplets ejected from the
first ejection area A1 and landed on the medium M can
be cured by the four UVLEDs 63, that is, the UVLEDs
63a, 63b, 63c and 63d, and indicates that the UVLEDs
63a, 63b, 63c and 63d are disposed at positions where
a band recorded by the first ejection area A1 can be cured
through irradiation with ultraviolet rays when the band is
recorded by ejecting ink droplets from the first ejection
area A1 while moving the carriage 4 in the main scanning
direction S. In addition, to dispose four UVLEDs 63 at
the positions corresponding to the second ejection area
A2 is in a disposition relationship in which ink droplets
ejected from the second ejection area A2 and landed on
the medium M can be cured by the four UVLEDs 63, that
is, the UVLEDs 63e, 63f, 63g and 63h, and indicates that
the UVLEDs 63e, 63f, 63g and 63h are disposed at po-
sitions where a band recorded by the second ejection
area A2 can be cured through irradiation with ultraviolet
rays when the band is recorded by ejecting ink droplets
from the second ejection area A2 while moving the car-
riage 4 in the main scanning direction  S. The UVLEDs
63 disposed at the positions corresponding to the first
ejection area A1 are arranged in an order of the UVLEDs
63a, the UVLED 63b, the UVLED 63c, and the UVLED
63d from the front side in the sub-scanning direction F,
and the UVLEDs 63 disposed at the positions corre-
sponding to the second ejection area A2 are arranged in
an order of the UVLEDs 63e, the UVLED 63f, the UVLED
63g, and the UVLED 63h from the front side in the sub-
scanning direction F. For this reason, one UVLED 63 is
correlated with one band in a case where multi-pass print-
ing of eight passes is performed, two UVLEDs 63 are
correlated with one band in a case where multi-pass print-
ing of four passes is performed, and four UVLEDs 63 are
correlated with one band in a case where multi-pass print-
ing of two passes is performed.
[0049] In addition, since ultraviolet rays with high di-
rectivity are applied from each of the UVLEDs 63, illumi-
nance in a direction tilted by 60° from the vertical direction
is about 50% of vertical illuminance.
[0050] Each of the partition plates 64 controls irradia-
tion of ultraviolet rays in the sub-scanning direction F and
is formed in a plate shape which stands vertically and
extends in the main scanning direction S. The partition
plate 64 is formed in a trapezoidal shape with the approx-
imately same dimension as the cross-section of the re-
cess 62 in the main scanning  direction S, and has a
shape which reaches the vicinity of the opening from the
bottom of the recess 62 in a state of adhering to the inner
surface of the recess 62. For this reason, by installing
the partition plates 64 in the recess 62, the space be-
tween the recess 62 and the partition plates 64 is closed
without gaps, and thus a structure is formed in which
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ultraviolet rays cannot leak out of the space between the
recess 62 and the partition plates 64, which functions as
a shield portion. In addition, the partition plates 64 are
preferably maximally extended to the opening side of the
recess 62 in a range without impeding fitting the cover
65 into the opening of the recess 62, and, for example,
there may be a dimension in which the partition plates
64 exactly comes into contact with the cover 65 when
the cover 65 is fitted into the opening of the recess 62.
[0051] The partition plates 64 are disposed between
the adjacent UVLEDs 63 and are installed so as to be
individually inserted into and removed from the ultravio-
let-ray irradiation device 6. For this reason, a maximum
of seven partition plates 64 are installed in the ultraviolet-
ray irradiation device 6 in which eight UVLEDs 63 are
mounted (refer to Fig. 3), and all the partition plates 64
can be removed (refer to Fig. 4).
[0052] Fig. 7 is a diagram illustrating irradiation direc-
tions  of ultraviolet rays when the partition plates are in-
stalled in all the UVLEDs. As shown in Fig. 7, when the
partition plates 64 are installed between all the UVLEDs
63, ultraviolet rays emitted from the respective UVLEDs
63 travel only vertically downward, and thus are hindered
from penetrating into the vertical lower sides of the ad-
jacent UVLEDs 63 on the front and rear sides in the sub-
scanning direction F. Therefore, the medium M is irradi-
ated with ultraviolet rays only by the UVLEDs 63 disposed
vertically upward and is not irradiated with the ultraviolet
rays by the UVLEDs 63 disposed so as to be adjacent
on the front and rear sides in the sub-scanning direction
F.
[0053] The control unit 7 controls the Y bar 3, the car-
riage 4, the ink jet heads 5, the ultraviolet-ray irradiation
devices 6, and the like, so as to perform printing control
for recording an image or the like on the medium M placed
on the flat bed 2. In addition, the control unit 7 performs
recording of image quality of matte, gloss, and thickness
heaping through this control. In addition, a mode in which
a matte image is formed is referred to as a matte quality
mode, a mode in which a gloss image is formed is referred
to as a gloss quality mode, a single layer gloss quality
mode in which only glass image quality is recorded with-
out forming an image, and a mode in which a thickness
heaping image is formed is referred to as a thickness
heaping quality mode. The control unit 7 is configured,
for example, by using a computer including a CPU, ROM,
and RAM as a main body, and each control described
above of the control unit 7 is realized by reading prede-
termined computer software on the CPU or the RAM and
operating the software under the control of the CPU.
[0054] Next, a description will be made of an example
of a case where the ink jet recording apparatus 1 includes
dust removal means. The dust removal means is a mech-
anism which removes dust from a recording medium
(here, the medium M) or prevents dust from entering the
medium M so as to cause a dust removal operation on
the medium M, thereby preventing dust from being at-
tached to ink droplets. Hereinafter, representative exam-

ples will be described.
[0055] Fig. 24 is a schematic diagram illustrating an
example of a case where the ink jet recording apparatus
1 includes air sucking means 12 for sucking air on the
medium M side as a first example of the dust removal
means. As shown in Fig. 24, the air sucking means 12
is provided in the carriage 4. For example, the air sucking
means 12 is preferably disposed at a front end or a rear
end of the carriage 4 in the scanning direction (here, the
main scanning direction S). The air sucking means 12
(12a) corresponds to an example of a case of being pro-
vided at the  front end, and the air sucking means 12
(12b) corresponds to an example of a case of being pro-
vided at the rear end, but, for convenience of description,
both of the two are shown in a single figure (in Fig. 24).
[0056] As the air sucking means 12, well-known suck-
ing mechanisms and decompression mechanisms such
as fans and pumps may be employed. In relation to an
operation thereof, the air sucking means 12 is operated
so as to suck air on the medium M, thereby sucking dust
present in air, before, when, and after ink droplets of clear
inks are ejected from the carriage 4. Therefore, it is pos-
sible to suppress dust from being attached before ink
droplets of clear inks ejected on the medium M are cured
by the ultraviolet-ray irradiation device 6.
[0057] Figs. 25A and 25B (Fig. 25A: top view, and Fig.
25B: left side view) are schematic diagrams illustrating
an example of a case where the ink jet recording appa-
ratus 1 includes blowing means 14 for blowing a gas (for
example, air) toward the medium M side as a second
example of the dust removal means. As shown in Figs.
25A and 25B, the blowing means 14 (14a and 14b) is
provided in the carriage 4. For example, the blowing
means 14 is preferably disposed at a front end or a rear
end of the carriage 4 in the scanning direction (here, the
main scanning direction S). The blowing means 14 (14a)
corresponds to an  example of a case of being provided
at the front end, and the blowing means 14 (14b) corre-
sponds to an example of a case of being provided at the
rear end, but, for convenience of description, both of the
two are shown in a single figure (in Fig. 25A).
[0058] As the blowing means 14, well-known blowing
mechanisms such as fans may be employed. In relation
to an operation thereof, the blowing means 14 is operated
so as to blow air on the medium M, thereby removing
dust present in air, before, when, and after ink droplets
of clear inks are ejected from the carriage 4. Therefore,
it is possible to suppress dust from being attached before
ink droplets of clear inks ejected on the medium M are
cured by the ultraviolet-ray irradiation device 6.
[0059] Particularly, the blowing means 14 is preferably
configured to blow a gas in a direction perpendicular to
the scanning direction (here, the main scanning direction
S) as shown in Figs. 25A and 25B. According thereto,
since a gas is blown in a direction perpendicular to the
main scanning direction S, and thus the blown gas does
not directly contact with ink droplets which are ejected
and are not landed, it is possible to suppress curved flying
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of the ink droplets.
[0060]   In addition, as a modification example, the
blowing means 14 (14c) may be disposed at the front
end of the carriage 4 in the scanning direction (here, the
sub-scanning direction F) as shown in Fig. 26. According
thereto, a gas is blown toward the front side in the sub-
scanning direction F, and thereby it is possible to remove
dust present in air on the medium M.
[0061] Fig. 27 is a schematic diagram illustrating an
example of a case where the ink jet recording apparatus
1 includes blowing means 16 for blowing a gas (for ex-
ample, air) toward the medium M side as a third example
of the dust removal means. As shown in Fig. 27, the blow-
ing means 16 is provided in the Y bar 3.
[0062] In addition, the blowing means 16 may employ
well-known blowing mechanisms such as fans in the
same manner as the above-described blowing means
14. In relation to an operation thereof, the blowing means
16 is operated so as to blow air on the medium M, thereby
removing dust present in air, before, when, and after ink
droplets of clear inks are ejected from the carriage 4.
Therefore, it is possible to suppress dust from being at-
tached before ink droplets of clear inks ejected on the
medium M are cured by the ultraviolet-ray irradiation de-
vice 6.
[0063]   Further, as a modification example, the blowing
means 16 may be disposed in locations (for example,
the flat bed 2 and the like) other than the Y bar 3 and the
carriage 4 of the ink jet recording apparatus 1 (not
shown).
[0064] Fig. 28 is a schematic diagram illustrating an
example of a case where the ink jet recording apparatus
1 includes air sucking means 18 for sucking air on the
medium M side as a fourth example of the dust removal
means. As shown in Fig. 28, the air sucking means 18
is provided in the Y bar 3.
[0065] In addition, the air sucking means 18 may em-
ploy well-known sucking mechanisms and decompres-
sion mechanisms such as fans and pumps in the same
manner as the above-described air sucking means 12.
In relation to an operation thereof, the air sucking means
12 is operated so as to suck air on the medium M, thereby
sucking dust present in air, before, when, and after ink
droplets of clear inks are ejected from the carriage 4.
Therefore, it is possible to suppress dust from being at-
tached before ink droplets of clear inks ejected on the
medium M are cured by the ultraviolet-ray irradiation de-
vice 6.
[0066] Further, as a modification example, the air suck-
ing means 18 may be disposed in locations (for example,
the flat bed 2  and the like) other than the Y bar 3 and
the carriage 4 of the ink jet recording apparatus 1 (not
shown).
[0067] For example, according to the configuration
having the dust removal means exemplified above, the
following effects are achieved. That is, even in a case
where a predetermined time is required to elapse after
ink droplets of clear inks are landed on the medium M

until the clear inks are cured, it is possible to prevent
deterioration in image quality of glossy printing due to
attachment of dust to surfaces of ink droplets during the
predetermined time. As a result, it is possible to realize
recording with sufficient glossiness by maintaining image
quality of glossy printing in high image quality.
[0068] Next, a printing method using the ink jet record-
ing apparatus 1 will be described. In this description, as
shown in Fig. 8, it is assumed that three partition plates
64 are installed in the ultraviolet-ray irradiation device 6
at the same interval, and multi-pass printing of four pass-
es is performed in which an image is recorded using color
inks in two passes and the image is coated using clear
inks in two passes. For this reason, the first ejection area
A1 and the second ejection area A2 in Fig. 2 respectively
perform recording corresponding to two bands. There-
fore, as shown in Fig. 9, in the following description, for
convenience, it is assumed  that the first half of the first
ejection area A1 in the sub-scanning direction F is a "first
ejection area A1-a", the second half of the first ejection
area A1 in the sub-scanning direction F is a "first ejection
area A1-b", the first half of the second ejection area A2
in the sub-scanning direction F is a "second ejection area
A2-a", and the second half of the second ejection area
A2 in the sub-scanning direction F is a "second ejection
area A2-b".
[0069] In addition, the recess 62 is divided into four
areas including an area B1 where the UVLED 63a and
the UVLED 63b are disposed, an area B2 where the UV-
LED 63c and the UVLED 63d are disposed, an area B3
where the UVLED 63e and the UVLED 63f are disposed,
and an area B4 where the UVLED 63g and the UVLED
63h are disposed, by the respective partition plates 64.
For this reason, as shown in Fig. 9, the area B1 corre-
sponds to one band of the first ejection area A1-a, the
area B2 corresponds to one band of the first ejection area
A1-b, the area B3 corresponds to one band of the second
ejection area A2-a, and the area B4 corresponds to one
band of the second ejection area A2-b. Here, the corre-
spondence of the area B1 to one band of the first ejection
area A1-a is in a disposition relationship in which ink drop-
lets ejected from the first ejection area A1-a and landed
on the medium M can be cured by two UVLEDs, that is,
the UVLEDs 63a and 63b; the correspondence of the
area B2  to one band of the first ejection area A1-b is in
a disposition relationship in which ink droplets ejected
from the first ejection area A1-b and landed on the me-
dium M can be cured by two UVLEDs, that is, the UVLEDs
63c and 63d; the correspondence of the area B3 to one
band of the second ejection area A2-a is in a disposition
relationship in which ink droplets ejected from the second
ejection area A2-a and landed on the medium M can be
cured by two UVLEDs, that is, the UVLEDs 63e and 63f;
and the correspondence of the area B4 to one band of
the second ejection area A2-b is in a disposition relation-
ship in which ink droplets ejected from the second ejec-
tion area A2-b and landed on the medium M can be cured
by two UVLEDs, that is, the UVLEDs 63g and 63h. For
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this reason, in a case where ink droplets are ejected from
the first ejection area A1 so as to record a band while
moving the carriage 4 in the main scanning direction S,
the UVLEDs 63a and 63b of the area B1 are disposed
at positions where a band recorded by the first ejection
area A1-a can be cured through irradiation with ultraviolet
rays, the UVLEDs 63c and 63d of the area B2 are dis-
posed at positions where a band recorded by the first
ejection area A1-b can be cured through irradiation with
ultraviolet rays, the UVLEDs 63e and 63f of the area B3
are disposed at positions where a band recorded by the
second ejection area A2-a can be cured through irradi-
ation with ultraviolet rays, and the UVLEDs 63g and 63h
of the area B4 are disposed at positions where a band
recorded by the second ejection area A2-b can be cured
through irradiation with ultraviolet rays.
[0070] Further, a printing operation of the ink jet re-
cording apparatus 1 described below is performed under
the control of the control unit 7 as shown in Fig. 2. In
other words, in the control unit 7, a processor (not shown)
formed by a CPU and the like collectively controls the Y
bar 3, the carriage 4, the ink jet heads 5, the ultraviolet-
ray irradiation devices 6, and the like, according to a pro-
gram recorded in a storage device such as a ROM, so
as to perform the following processes.

[Matte quality mode]

[0071] With reference to Figs. 10 and 11, a description
will be made of a printing process method in a matte
quality mode. Fig. 10 is a flowchart illustrating a printing
process method in the matte quality mode. Fig. 11 is a
conceptual diagram illustrating an operation aspect ex-
ample of the carriage in the matte quality mode. In Fig.
11, the thick arrow indicates a movement direction of the
Y bar 3 in the sub-scanning direction F. That is, Fig. 11
shows that the Y bar 3 moves in the sub-scanning direc-
tion F. In addition, in the matte quality mode, it is assumed
that ultraviolet-ray curable inks are ejected only during
forward movement of the carriage 4 in the main scanning
direction S, and the ultraviolet-ray curable  inks are not
ejected during the return movement of the carriage 4 in
an opposite direction to the main scanning direction S.
[0072] In the matte quality mode, first, the medium M
is placed on the flat bed 2, and the Y bar 3 is set at a rear
end part (printing start position) in the sub-scanning di-
rection F in a recording area of the medium M.
[0073] As shown in Fig. 11, ink droplets of color inks
are ejected from the first ejection area A1-a, and the UV-
LEDs 63a and 63b disposed in the area B1 of the ultra-
violet-ray irradiation device 6b are turned on in the first
scanning during forward movement of the carriage 4 in
the main scanning direction S (step S1). In addition, dur-
ing the return movement of the carriage 4 in the opposite
direction to the main scanning direction S, UVLEDs 63
which irradiate the band recorded in step S1 with ultra-
violet rays are turned on (step S2). Further, during the
return movement of the carriage 4 in the opposite direc-

tion to the main scanning direction S, the UVLEDs 63 of
both the ultraviolet-ray irradiation device 6a and the ul-
traviolet-ray irradiation device 6b may be turned on, or
the UVLEDs 63 of either one may be turned on. Then,
the first pass recording is performed using the color inks
ejected from the first ejection area A1-a, and the color
inks are irradiated with ultraviolet rays immediately after
being landed on the  medium M and are granularly cured.
[0074] When the reciprocation of the carriage 4 in the
main scanning direction S finishes, it is determined
whether or not the Y bar 3 has been transported a pre-
determined number of times in the sub-scanning direc-
tion F (step S3). Here, in the matte quality mode, printing
data is divided into a plurality of bands and is recorded
while the Y bar 3 is sequentially transported in the sub-
scanning direction F. In addition, since recording of two
passes is performed using the color inks through initial
two scannings and recording of two passes is performed
using the clear inks through subsequent two scannings
in each band, recording in each band is completed
through four scannings. For this reason, the determina-
tion that the Y bar 3 has been transported a predeter-
mined number of times in the sub-scanning direction F
in step S3 is performed after the fourth scanning, and, in
the matte quality mode, a predetermined number of times
for which the Y bar 3 is transported in the sub-scanning
direction F is the division number of printing data + 3.
[0075] In addition, since the current scanning is the
first scanning, it is determined that the Y bar 3 has not
been transported a predetermined number of times in
the sub-scanning direction F (step S3: NO), the Y bar 3
is transported by one band (pass width) in the sub-scan-
ning direction F (step S4), and the flow returns to step
S1. Then, since the carriage 4 mounted on the Y bar 3
is also moved by one band in the sub-scanning direction
F, the ink jet heads 5 and the ultraviolet-ray irradiation
devices 6 can be correlated with the next pass line, and
a recording position for the medium proceeds to the front
side in the sub-scanning direction F.
[0076] In the second scanning, during forward move-
ment of the carriage 4 in the main scanning direction S,
ink droplets of color inks are ejected from the first ejection
area A1-a, and the UVLEDs 63a and 63b disposed in the
area B1 of the ultraviolet-ray irradiation device 6b are
turned on, and ink droplets of color inks are ejected from
the first ejection area A1-b, and the UVLEDs 63c and
63d disposed in the area B2 of the ultraviolet-ray irradi-
ation device 6b are turned on (step S1). In addition, during
the return movement of the carriage 4 in the opposite
direction to the main scanning direction S, UVLEDs 63
which irradiate the band recorded in step S1 with ultra-
violet rays are turned on (step S2). Further, during the
return movement of the carriage 4 in the opposite direc-
tion to the main scanning direction S, the UVLEDs 63 of
both the ultraviolet-ray irradiation device 6a and the ul-
traviolet-ray irradiation device 6b may be turned on, or
the UVLEDs 63 of either one may be turned on. Then,
the second pass recording is performed using the color
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inks ejected from the first  ejection area A1-b in the band
in which the first pass recording has been performed us-
ing the color inks ejected from the first ejection area A1-
a in the first scanning, and the color inks are irradiated
with ultraviolet rays immediately after being landed on
the medium M and are granularly cured. Thus, recording
of an image using the color inks in the corresponding
band is completed. Further, in the second scanning, in
the same manner as in the first scanning, the first pass
recording is performed using the color inks ejected from
the first ejection area A1-a.
[0077] When the reciprocation of the carriage 4 in the
main scanning direction S finishes, since the current
scanning is the second scanning (step S3: NO), the Y
bar 3 is transported by one band (pass width) in the sub-
scanning direction F (step S4), and the flow returns to
step S1. Then, since the carriage 4 mounted on the Y
bar 3 is also moved by one band in the sub-scanning
direction F, the ink jet heads 5 and the ultraviolet-ray
irradiation devices 6 can be correlated with the next pass
line, and a recording position for the medium proceeds
to the front side in the sub-scanning direction F.
[0078] In the third scanning, during forward movement
of the carriage 4 in the main scanning direction S, ink
droplets of color inks are ejected from the first ejection
areas A1-a and  A1-b, and the UVLEDs 63a to 63d dis-
posed in the areas B1 and B2 of the ultraviolet-ray irra-
diation device 6b are turned on; and ink droplets of clear
inks are ejected from the second ejection area A2-a, and
the UVLEDs 63e and 63f disposed in the area B3 of the
ultraviolet-ray irradiation device 6b are turned on (step
S1). In addition, during the return movement of the car-
riage 4 in the opposite direction to the main scanning
direction S, UVLEDs 63 which irradiate the band record-
ed in step S1 with ultraviolet rays are turned on (step S2).
Further, during the return movement of the carriage 4 in
the opposite direction to the main scanning direction S,
the UVLEDs 63 of both the ultraviolet-ray irradiation de-
vice 6a and the ultraviolet-ray irradiation device 6b may
be turned on, or the UVLEDs 63 of either one may be
turned on. Then, the third pass recording is performed
using the clear inks ejected from the second ejection area
A2-a in the band in which the second pass recording has
been performed using the color inks ejected from the first
ejection area A1-b in the second scanning, and the clear
inks are irradiated with ultraviolet rays immediately after
being landed on the medium M and are granularly cured.
Thus, coating of the first layer is performed on the image
using the clear inks. Further, in the third scanning, in the
same manner as in the first scanning, the first pass re-
cording is performed using the color inks ejected from
the first ejection area A1-a, and, in the same manner as
in the second scanning, the second pass recording is
performed using the color inks ejected from the first ejec-
tion area A1-b.
[0079] When the reciprocation of the carriage 4 in the
main scanning direction S finishes, since the current
scanning is the third scanning (step S3: NO), the Y bar

3 is transported by one band (pass width) in the sub-
scanning direction F (step S4), and the flow returns to
step S1. Then, since the carriage 4 mounted on the Y
bar 3 is also moved by one band (pass width) in the sub-
scanning direction F, the ink jet heads 5 and the ultravi-
olet-ray irradiation devices 6 can be correlated with the
next pass line, and a recording position for the medium
proceeds to the front side in the sub-scanning direction F.
[0080] In the fourth scanning, during forward move-
ment of the carriage 4 in the main scanning direction S,
ink droplets of color inks are ejected from the first ejection
areas A1-a and A1-b, and the UVLEDs 63a to 63d dis-
posed in the areas B1 and B2 of the ultraviolet-ray irra-
diation device 6b are turned on; ink droplets of clear inks
are ejected from the second ejection area A2-a, and the
UVLEDs 63e and 63f disposed in the area B3 of the ul-
traviolet-ray irradiation device 6b are turned on; and ink
droplets of clear inks are ejected from the second ejection
area A2-b, and the UVLEDs 63g and 63h disposed in the
area B4 of the ultraviolet-ray irradiation device 6b are
turned  on (step S1). In addition, during the return move-
ment of the carriage 4 in the opposite direction to the
main scanning direction S, UVLEDs 63 which irradiate
the band recorded in step S1 with ultraviolet rays are
turned on (step S2). Further, during the return movement
of the carriage 4 in the opposite direction to the main
scanning direction S, the UVLEDs 63 of both the ultravi-
olet-ray irradiation device 6a and the ultraviolet-ray irra-
diation device 6b may be turned on, or the UVLEDs 63
of either one may be turned on. Then, the fourth pass
recording is performed using the clear inks ejected from
the second ejection area A2-b in the band in which the
third pass recording has been performed using the clear
inks ejected from the second ejection area A2-a in the
previous scanning, and the clear inks are irradiated with
ultraviolet rays immediately after being landed on the me-
dium M and are granularly cured. Thus, coating of the
second layer is performed on the image using the clear
inks, and the overall recording (ejection of the ultraviolet-
ray curable inks and curing of the ultraviolet-ray curable
inks through irradiation with ultraviolet rays) finishes in
the corresponding band. Further, in the fourth scanning,
in the same manner as in the first scanning, the first pass
recording is performed using the color inks ejected from
the first ejection area A1-a; in the same manner as in the
second scanning, the second pass recording is per-
formed using the color inks ejected from the  first ejection
area A1-b; and, in the same manner as in the third scan-
ning, the third pass recording is performed using the clear
inks ejected from the second ejection area A2-a.
[0081] When the reciprocation of the carriage 4 in the
main scanning direction S finishes, since the current
scanning is the fourth scanning, it is then determined
whether or not the Y bar 3 is transported a predetermined
number of times in the sub-scanning direction F (step S3).
[0082] In addition, if it is determined that the Y bar 3
has not been transported a predetermined number of
times in the sub-scanning direction F (step S3: NO), the
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Y bar 3 is transported by one band (pass width) in the
sub-scanning direction F (step S4), and the flow returns
to step S1. Then, since the carriage 4 is moved by one
band in the sub-scanning direction F, the ink jet heads 5
and the ultraviolet-ray irradiation devices 6 can be cor-
related with the next pass line, and a recording position
for the medium proceeds to the front side in the sub-
scanning direction F. Further, the above-described steps
S1 to S3 are repeatedly performed until it is determined
that the Y bar 3 has been transported a predetermined
number of times in the sub-scanning direction F in step
S3.
[0083]   On the other hand, if it is determined that the
Y bar 3 has been transported a predetermined number
of times in the sub-scanning direction F (step S3: YES),
the printing process in the matte quality mode finishes.
[0084] Therefore, since the clear inks with uneven sur-
faces are recorded on the upper layer of an image re-
corded on the medium M, the image can be matted while
securing visibility of the image.

[Gloss quality mode]

[0085] With reference to Figs. 12, 13A and 13B, a de-
scription will be made of a printing process method in a
gloss quality mode. Fig. 12 is a flowchart illustrating a
printing process method in the gloss quality mode. Figs.
13A and 13B are conceptual diagrams illustrating an op-
eration aspect example of the carriage in the gloss quality
mode. In Figs. 13A and 13B, the thick arrow indicates a
movement direction of the Y bar 3 in the sub-scanning
direction F. In other words, Fig. 13A shows that the Y bar
3 moves in the sub-scanning direction F, and Fig. 13B
shows that the Y bar 3 moves in the opposite direction
to the sub-scanning direction F. In addition, in the gloss
quality mode, it is assumed that ultraviolet-ray curable
inks are ejected only during forward movement of the
carriage 4 in the main scanning direction S, and the  ul-
traviolet-ray curable inks are not ejected during the return
movement of the carriage 4 in an opposite direction to
the main scanning direction S.
[0086] As shown in Figs. 12, 13A and 13B, in the gloss
quality mode, first, in steps S11 to S14, the Y bar 3 is
sequentially transported in the sub-scanning direction F
so as to record an image using color inks, and, then, in
steps S15 to S18, the Y bar 3 is sequentially transported
in the opposite direction to the sub-scanning direction F
so as to coat the image using clear inks. In other words,
in the gloss quality mode, an image is recorded using
color inks in a forward path of the Y bar 3 transported in
the sub-scanning direction F, and the image is coated
using clear inks in a return path of the Y bar 3 transported
in the opposite direction to the sub-scanning direction F.
For this reason, steps S11 to S14 are referred to as image
recording steps α1, and an operation aspect example of
the carriage in the image recording steps α1 is shown in
Fig. 13A. In addition, steps S15 to S18 are referred to as
coating steps α2, and an operation aspect example of

the carriage in the coating steps α2 is shown in Fig. 13B.
[0087] Hereinafter, a printing process method in the
gloss quality mode will be described in detail.
[0088]   First, the medium M is placed on the flat bed
2, and the Y bar 3 is set at a rear end part (printing start
position) in the sub-scanning direction F in a recording
area of the medium M, and the image recording steps
α1 are performed while sequentially transporting the Y
bar 3 in the sub-scanning direction F.
[0089] As shown in Fig. 13A, in the first scanning of
the image recording steps α1, ink droplets of color inks
are ejected from the first ejection area A1-a, and the UV-
LEDs 63a and 63b disposed in the area B1 of the ultra-
violet-ray irradiation device 6b are turned on during for-
ward movement of the carriage 4 in the main scanning
direction S (step S11). In addition, during the return
movement of the carriage 4 in the opposite direction to
the main scanning direction S, UVLEDs 63 which irradi-
ate the band recorded in step S11 with ultraviolet rays
are turned on (step S12). Further, during the return move-
ment of the carriage 4 in the opposite direction to the
main scanning direction S, the UVLEDs 63 of both the
ultraviolet-ray irradiation device 6a and the ultraviolet-ray
irradiation device 6b may be turned on, or the UVLEDs
63 of either one may be turned on. Then, the first pass
recording is performed using the color inks ejected from
the first ejection area A1-a, and the color inks are irradi-
ated with ultraviolet rays immediately after being landed
on the medium M and are granularly cured.
[0090] When the reciprocation of the carriage 4 in the
main scanning direction S finishes, it is determined
whether or not the Y bar 3 has been transported a pre-
determined number of times in the sub-scanning direc-
tion F (step S13). Here, in the image recording steps α1,
printing data is divided into a plurality of bands and is
recorded while the Y bar 3 is sequentially transported in
the sub-scanning direction F. In addition, since recording
of two passes using the color inks and irradiation of ul-
traviolet rays are performed through initial two scannings
and irradiation of ultraviolet rays is also performed
through subsequent two scannings in each band, record-
ing in each band is completed through four scannings
(four passes). For this reason, the determination that the
Y bar 3 has been transported a predetermined number
of times in the sub-scanning direction F in step S13 is
performed after the fourth scanning, and a predetermined
number of times for which the Y bar 3 is transported in
the sub-scanning direction F in the image recording steps
α1 is the division number of printing data + 3.
[0091] In addition, since the current scanning is the
first scanning of the image recording steps α1, it is de-
termined that the Y bar 3 has not been transported a
predetermined number of times in the sub-scanning di-
rection F (step S13: NO), the  Y bar 3 is transported by
one band (pass width) in the sub-scanning direction F
(step S14), and the flow returns to step S11. Then, since
the carriage 4 mounted on the Y bar 3 is also moved by
one band in the sub-scanning direction F, the ink jet
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heads 5 and the ultraviolet-ray irradiation devices 6 can
be correlated with the next pass line, and a recording
position for the medium proceeds to the front side in the
sub-scanning direction F.
[0092] In the second scanning of the image recording
steps α1, during forward movement of the carriage 4 in
the main scanning direction S, ink droplets of color inks
are ejected from the first ejection area A1-a, and the UV-
LEDs 63a and 63b disposed in the area B1 of the ultra-
violet-ray irradiation device 6b are turned on, and ink
droplets of color inks are ejected from the first ejection
area A1-b, and the UVLEDs 63c and 63d disposed in the
area B2 of the ultraviolet-ray irradiation device 6b are
turned on (step S11). In addition, during the return move-
ment of the carriage 4 in the opposite direction to the
main scanning direction S, UVLEDs 63 which irradiate
the band recorded in step S11 with ultraviolet rays are
turned on (step S12). Further, during the return move-
ment of the carriage 4 in the opposite direction to the
main scanning direction S, the UVLEDs 63 of both the
ultraviolet-ray irradiation device 6a and the ultraviolet-ray
irradiation  device 6b may be turned on, or the UVLEDs
63 of either one may be turned on. Then, the second
pass recording is performed using the color inks ejected
from the first ejection area A1-b in the band in which the
first pass recording has been performed using the color
inks ejected from the first ejection area A1-a in the pre-
vious scanning, and the color inks are irradiated with ul-
traviolet rays immediately after being landed on the me-
dium M and are granularly cured. Thus, the overall re-
cording (ejection of the color inks and curing of the color
inks through irradiation with ultraviolet rays) using the
color inks in the corresponding band is completed. Fur-
ther, in the second scanning, in the same manner as in
the first scanning, the first pass recording is performed
using the color inks ejected from the first ejection area
A1-a.
[0093] In addition, since the current scanning is the
second scanning of the image recording steps α1, it is
determined that the Y bar 3 has not been transported a
predetermined number of times in the sub-scanning di-
rection F (step S13: NO), the Y bar 3 is transported by
one band (pass width) in the sub-scanning direction F
(step S14), and the flow returns to step S11. Then, since
the carriage 4 mounted on the Y bar 3 is also moved by
one band in the sub-scanning direction F, the ink jet
heads 5 and the ultraviolet-ray irradiation devices 6 can
be correlated with the next pass line, and a recording
position for the medium proceeds to the front side in the
sub-scanning direction F.
[0094] In the third scanning of the image recording
steps α1, during forward movement of the carriage 4 in
the main scanning direction S, ink droplets of color inks
are ejected from the first ejection areas A1-a and A1-b,
and the UVLEDs 63a to 63d disposed in the areas B1
and B2 of the ultraviolet-ray irradiation device 6b are
turned on; and the UVLEDs 63e and 63f disposed in the
area B3 are turned on (step S11). In addition, during the

return movement of the carriage 4 in the opposite direc-
tion to the main scanning direction S, UVLEDs 63 which
irradiate the band recorded in step S11 with ultraviolet
rays and the UVLEDs 63e and 63f disposed in the area
B3 are turned on (step S12). Then, in the third pass,
ultraviolet rays are applied from the UVLEDs 63e and
63f disposed in the area B3 to the band in which the
second pass recording has been performed using the
color inks ejected from the first ejection area A1-b in the
previous scanning, and thus the color inks recorded in
the corresponding band are further cured. Further, in the
third scanning, in the same manner as in the first scan-
ning, the first pass recording is performed using the color
inks ejected from the first ejection area A1-a, and, in the
same manner as in the second scanning, the second
pass recording is performed using the color inks ejected
from  the first ejection area A1-b.
[0095] In addition, since the current scanning is the
third scanning of the image recording steps α1, it is de-
termined that the Y bar 3 has not been transported a
predetermined number of times m in the sub-scanning
direction F (step S13: NO), the Y bar 3 is transported by
one band (pass width) in the sub-scanning direction F
(step S14), and the flow returns to step S11. Then, since
the carriage 4 mounted on the Y bar 3 is also moved by
one band in the sub-scanning direction F, the ink jet
heads 5 and the ultraviolet-ray irradiation devices 6 can
be correlated with the next pass line, and a recording
position for the medium proceeds to the front side in the
sub-scanning direction F.
[0096] In the fourth scanning of the image recording
steps α1, during forward movement of the carriage 4 in
the main scanning direction S, ink droplets of color inks
are ejected from the first ejection areas A1-a and A1-b,
and the UVLEDs 63a to 63d disposed in the areas B1
and B2 of the ultraviolet-ray irradiation device 6b are
turned on; the UVLEDs 63e and 63f disposed in the area
B3 are turned on; and the UVLEDs 63g and 63h disposed
in the area B4 are turned on (step S11). In addition, during
the return movement of the carriage 4 in the opposite
direction to the main scanning direction S, UVLEDs  63
which irradiate the band recorded in step S11 with ultra-
violet rays and the UVLEDs 63e to 63h disposed in the
areas B3 and B4 are turned on (step S12). Then, in the
fourth pass, ultraviolet rays are applied from the UVLEDs
63g and 63h disposed in the area B4 to the band in which
has been irradiated with ultraviolet rays by the UVLEDs
63e and 63f disposed in the area B3 in the previous scan-
ning, and thus the color inks recorded in the correspond-
ing band are further cured. Further, in the fourth scanning,
in the same manner as in the first scanning, the first pass
recording is performed using the color inks ejected from
the first ejection area A1-a; in the same manner as in the
second scanning, the second pass recording is per-
formed using the color inks ejected from the first ejection
area A1-b; and, in the same manner as in the third scan-
ning, ultraviolet rays are applied from the UVLEDs 63e
and 63f disposed in the area B4 to the band in which the
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second pass recording has been performed.
[0097] When the reciprocation of the carriage 4 in the
main scanning direction S finishes, since the current
scanning is the fourth scanning of the image recording
steps α1, it is then determined whether or not the Y bar
3 has been transported a predetermined number of times
in the sub-scanning direction F (step S13).
[0098]   In addition, if it is determined that the Y bar 3
has not been transported a predetermined number of
times in the sub-scanning direction F (step S13: NO), the
Y bar 3 is transported by one band (pass width) in the
sub-scanning direction F (step S14), and the flow returns
to step S11. Then, since the carriage 4 is moved by one
band in the sub-scanning direction F, the ink jet heads 5
and the ultraviolet-ray irradiation devices 6 can be cor-
related with the next pass line, and a recording position
for the medium proceeds to the front side in the sub-
scanning direction F. Further, the above-described steps
S11 to S13 are repeatedly performed until it is determined
that the Y bar 3 has been transported a predetermined
number of times in the sub-scanning direction F in step
S13.
[0099] Here, a description will be made of a method of
recording a final band through the image recording steps
α1 when the final scanning is an m-th scanning.
[0100] In the (m-2)-th scanning which is two scannings
earlier than the final scanning, during forward movement
of the carriage 4 in the main scanning direction S, ejection
of the color inks from the first ejection area A1-a stops,
ink droplets of the color inks are ejected from the first
ejection area A1-b, the UVLEDs 63c and 63d disposed
in the area B2 of the  ultraviolet-ray irradiation device 6b
are turned on, and the UVLEDs 63e to 63h disposed in
the areas B3 and B4 are turned on (step S11). In addition,
during the return movement of the carriage 4 in the op-
posite direction to the main scanning direction S, UV-
LEDs 63 which irradiate the band recorded in step S11
with ultraviolet rays and the UVLEDs 63e to 63h disposed
in the areas B3 and B4 are turned on (step S12). Then,
the second pass recording is performed using the color
inks ejected from the first ejection area A1-a in the final
band in which the first pass recording has been per-
formed using the color inks ejected from the first ejection
area A1-a in the previous scanning. In addition, ultraviolet
rays are applied from the UVLEDs 63e and 63f disposed
in the area B3 to the band in which the second pass
recording has been performed using the color inks eject-
ed from the first ejection area A1-b in the previous scan-
ning, and ultraviolet rays are applied from the UVLEDs
63g and 63h disposed in the area B4 to the band which
has been irradiated with ultraviolet rays by the UVLEDs
63e and 63f disposed in the area B3.
[0101] In the (m-1)-th scanning which is one scanning
earlier than the final scanning, during forward movement
of the carriage 4 in the main scanning direction S, ejection
of the color inks from the first ejection areas A1-a and
A1-b stops, and the UVLEDs 63e to 63h disposed in the
areas B3 and B4 are  turned on (step S11). In addition,

during the return movement of the carriage 4 in the op-
posite direction to the main scanning direction S, the UV-
LEDs 63e to 63h disposed in the areas B3 and B4 are
turned on (step S12). Then, ultraviolet rays are applied
from the UVLEDs 63e and 63f disposed in the area B3
to the band in which the second pass recording has been
performed using the color inks ejected from the first ejec-
tion area A1-b in the previous scanning. In addition, ul-
traviolet rays are applied from the UVLEDs 63g and 63h
disposed in the area B4 to the band which has been ir-
radiated with ultraviolet rays by the UVLEDs 63e and 63f
disposed in the area B3 in the previous scanning.
[0102] In the m-th scanning which is the final scanning,
during forward movement of the carriage 4 in the main
scanning direction S, ejection of the color inks from the
first ejection areas A1-a and A1-b stops, the UVLEDs
63e and 63f disposed in the area B3 are turned off, and
only the UVLEDs 63g and 63h disposed in the area B4
are turned on (step S11). In addition, during the return
movement of the carriage 4 in the opposite direction to
the main scanning direction S, only the UVLEDs 63g and
63h disposed in the area B4 are turned on (step S12).
Then, ultraviolet rays are applied from the UVLEDs 63g
and 63h disposed in the area B4 to the final band which
has been irradiated with ultraviolet rays by the UVLEDs
63e and 63f  disposed in the area B3 in the previous
scanning.
[0103] Thus, the image recording steps α1 finish in a
state in which the second ejection area A2-b is disposed
in the pass line of the final band.
[0104] On the other hand, if it is determined that the Y
bar 3 has been transported a predetermined number of
times in the sub-scanning direction F (step S13: YES),
the coating steps α2 are then performed while sequen-
tially transporting the Y bar 3 in the opposite direction to
the sub-scanning direction F.
[0105] As shown in Fig. 13B, in the first scanning of
the coating steps α2, during forward movement of the
carriage 4 in the main scanning direction S, ink droplets
of clear inks are ejected from the second ejection area
A2-b, and the UVLEDs 63g and 63h disposed in the area
B4 of the ultraviolet-ray irradiation device 6a and the ul-
traviolet-ray irradiation device 6b are turned off (step
S15). In addition, during the return movement of the car-
riage 4 in the opposite direction to the main scanning
direction S, the UVLEDs 63g and 63h disposed in the
band in which the clear inks are recorded in step S15 are
turned off (step S16). At this time, the second ejection
area A2-b is disposed in the pass line of the final band
in the image  recording steps α1. For this reason, the fifth
pass recording is performed using clear inks ejected from
the second ejection area A2-b in the band which is the
final band in the image recording steps α1 and is dis-
posed on the frontmost side in the sub-scanning direction
F. At this time, since the UVLEDs 63g and 63h are turned
off which are disposed in the area B4 and irradiate the
band in which clear inks ejected from the second ejection
area A2-b are recorded with ultraviolet rays, the clear
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inks in the fifth pass which have been landed on the me-
dium M are not cured but gradually wettedly spread so
as to decrease the thickness, and therefore the uneven
surfaces thereof are smoothed out. In addition, in the first
scanning, the UVLEDs 63a to 63d disposed in the areas
B1 and B2 may be turned on or off.
[0106] When the reciprocation of the carriage 4 in the
main scanning direction S finishes, it is determined
whether or not the Y bar 3 has been transported a pre-
determined number of times in the opposite direction to
the sub-scanning direction F (step S17). Here, in the coat-
ing steps α2, printing data is divided into a plurality of
bands and is recorded while the Y bar 3 is sequentially
transported in the opposite direction to the sub-scanning
direction F. In addition, since recording of two passes is
performed using the clear inks through initial two scan-
nings and the clear inks recorded in each band are  irra-
diated with ultraviolet rays through subsequent two scan-
nings in each band, recording in each band is completed
through four scannings (four passes). For this reason,
the determination that the Y bar 3 has been transported
a predetermined number of times in the opposite direc-
tion to the sub-scanning direction F in step S17 is per-
formed after the fourth scanning, and a predetermined
number of times for which the Y bar 3 is transported in
the opposite direction to the sub-scanning direction F in
the coating steps α2 is the division number of printing
data + 3.
[0107] In addition, since the current scanning is the
first scanning of the coating steps α2, it is determined
that the Y bar 3 has not been transported a predetermined
number of times in the opposite direction to the sub-scan-
ning direction F (step S17: NO), the Y bar 3 is transported
by one band (pass width) in the opposite direction to the
sub-scanning direction F (step S18), and the flow returns
to step S15. Then, since the carriage 4 mounted on the
Y bar 3 is also moved by one band in the opposite direc-
tion to the sub-scanning direction F, the ink jet heads 5
and the ultraviolet-ray irradiation devices 6 can be cor-
related with the next pass line, and a recording position
for the medium proceeds in the opposite direction to the
sub-scanning direction F.
[0108]   In the second scanning of the coating steps
α2, during forward movement of the carriage 4 in the
main scanning direction S, ink droplets of clear inks are
ejected from the second ejection area A2-b, and the UV-
LEDs 63g and 63h disposed in the area B4 of the ultra-
violet-ray irradiation device 6a and the ultraviolet-ray ir-
radiation device 6b are turned off; and ink droplets of
clear inks are ejected from the second ejection area A2-
a, and the UVLEDs 63e and 63f disposed in the area B3
of the ultraviolet-ray irradiation device 6a and the ultra-
violet-ray irradiation device 6b are turned off (step S15) .
In addition, during the return movement of the carriage
4 in the opposite direction to the main scanning direction
S, the UVLEDs 63e to 63h disposed in the band in which
the clear inks are recorded in step S15 are turned off
(step S16). Then, the sixth pass recording is performed

using the clear inks ejected from the second ejection area
A2-a in the band in which the fifth pass recording has
been performed using clear inks ejected from the second
ejection area A2-b in the first scanning. At this time, since
the UVLEDs 63e and 63f are turned off which are dis-
posed in the area B3 and irradiate the band in which clear
inks ejected from the second ejection area A2-a are re-
corded with ultraviolet rays, the clear inks in the sixth
pass which have been landed on the medium M are not
cured but gradually wettedly spread so as to decrease
the thickness along with the clear inks in the fifth pass,
and therefore the uneven  surfaces thereof are smoothed
out. In addition, in the second scanning, in the same man-
ner as in the first scanning, the fifth pass recording is
performed using the clear inks ejected from the second
ejection area A2-b. Further, in the second scanning, the
UVLEDs 63a to 63d disposed in the areas B1 and B2
may be turned on or off.
[0109] When the reciprocation of the carriage 4 in the
main scanning direction S finishes, since the current
scanning is the second scanning of the coating steps α2
(step S17: NO), the Y bar 3 is transported by one band
(pass width) in the opposite direction to the sub-scanning
direction F (step S18), and the flow returns to step S15.
Then, since the carriage 4 mounted on the Y bar 3 is also
moved by one band in the opposite direction to the sub-
scanning direction F, the ink jet heads 5 and the ultravi-
olet-ray irradiation devices 6 can be correlated with the
next pass line, and a recording position for the medium
proceeds in the opposite direction to the sub-scanning
direction F.
[0110] In the third scanning of the coating steps α2,
during forward movement of the carriage 4 in the main
scanning direction S, ink droplets of clear inks are ejected
from the second ejection areas A2-a and A2-b, and the
UVLEDs 63e to 63h disposed in the areas B3 and B4 of
the ultraviolet-ray  irradiation device 6a and the ultravio-
let-ray irradiation device 6b are turned off; and the UV-
LEDs 63c and 63d disposed in the area B2 are turned
on (step S15). In addition, during the return movement
of the carriage 4 in the opposite direction to the main
scanning direction S, the UVLEDs 63c and 63d disposed
in the area B2 are turned on (step S16). Further, the
UVLEDs 63c and 63d to be turned on may be those of
both of the ultraviolet-ray irradiation device 6a and the
ultraviolet-ray irradiation device 6b, or may be those of
either one. Then, in the seventh pass, ultraviolet rays are
applied from the UVLEDs 63c and 63d disposed in the
area B2 to the band in which the sixth pass recording
was performed using the clear inks ejected from the sec-
ond ejection area A2-a in the second scanning one scan-
ning ago, and thus the clear inks in the fifth and sixth
passes start to be cured in a state of being sufficiently
smoothed. In addition, in the third scanning, in the same
manner as in the first scanning, the fifth pass recording
is performed using the clear inks ejected from the second
ejection area A2-b, and, in the same manner as in the
second scanning, the sixth pass recording is performed
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using the clear inks ejected from the second ejection area
A2-a.
[0111] When the reciprocation of the carriage 4 in the
main scanning direction S finishes, since the current
scanning is the third scanning of the coating steps α2
(step S17: NO), the  Y bar 3 is transported by one band
(pass width) in the opposite direction to the sub-scanning
direction F (step S18), and the flow returns to step S15.
Then, since the carriage 4 mounted on the Y bar 3 is also
moved by one band in the opposite direction to the sub-
scanning direction F, the ink jet heads 5 and the ultravi-
olet-ray irradiation devices 6 can be correlated with the
next pass line, and a recording position for the medium
proceeds in the opposite direction to the sub-scanning
direction F.
[0112] In the fourth scanning of the coating steps α2,
during forward movement of the carriage 4 in the main
scanning direction S, ink droplets of clear inks are ejected
from the second ejection areas A2-a and A2-b, and the
UVLEDs 63e to 63h disposed in the areas B3 and B4 of
the ultraviolet-ray irradiation device 6a and the ultraviolet-
ray irradiation device 6b are turned off; the UVLEDs 63c
and 63d disposed in the area B2 are turned on; and the
UVLEDs 63a and 63b disposed in the area B1 are turned
on (step S15). In addition, during the return movement
of the carriage 4 in the opposite direction to the main
scanning direction S, the UVLEDs 63a to 63d disposed
in the areas B1 and B2 are turned on (step S16). Further,
the UVLEDs 63a to 63d to be turned on may be those of
both of the ultraviolet-ray irradiation device 6a and the
ultraviolet-ray irradiation device 6b, or may be those of
either one. Then, in the eighth pass, ultraviolet rays are
applied from the UVLEDs 63a and 63b disposed in the
area B1 to the band which was irradiated with ultraviolet
rays by the UVLEDs 63c and 63d disposed in the area
B2 in the third scanning one scanning ago, such that
curing of the clear inks is sufficiently promoted. In addi-
tion, in the fourth scanning, in the same manner as in the
first scanning, the fifth pass recording is performed using
the clear inks ejected from the second ejection area A2-
b; in the same manner as in the second scanning, the
sixth pass recording is performed using the clear inks
ejected from the second ejection area A2-a; and, in the
same manner as in the third scanning, ultraviolet rays
are applied to the band in which the sixth pass recording
was performed one scanning ago.
[0113] When the reciprocation of the carriage 4 in the
main scanning direction S finishes in this way, since the
current scanning is the fourth scanning of the coating
steps α2, it is then determined whether or not the Y bar
3 has been transported a predetermined number of times
in the opposite direction to the sub-scanning direction F
(step S17).
[0114] In addition, if it is determined that the Y bar 3
has not been transported a predetermined number of
times in the opposite direction to the sub-scanning direc-
tion F (step S17: NO), the Y bar 3 is transported by one
band (pass width) in  the opposite direction to the sub-

scanning direction F (step S18), and the flow returns to
step S15. Then, since the carriage 4 mounted is moved
by one band in the opposite direction to the sub-scanning
direction F, the ink jet heads 5 and the ultraviolet-ray
irradiation devices 6 can be correlated with the next pass
line, and a recording position for the medium proceeds
in the opposite direction to the sub-scanning direction F.
Further, the above-described steps S15 to S17 are re-
peatedly performed until it is determined that the Y bar
3 has been transported a predetermined number of times
in the opposite direction to the sub-scanning direction F
in step S17.
[0115] On the other hand, if it is determined that the Y
bar 3 has been transported a predetermined number of
times in the opposite direction to the sub-scanning direc-
tion F (step S17: YES), the printing process in the gloss
quality mode finishes.
[0116] Therefore, since the smoothed clear inks are
recorded on the upper layer of an image recorded on the
medium M, it is possible to secure visibility of the image
and to give glossiness to the image.
[0117] In addition, in steps S15 and S16, an amount
of light emitted from the UVLEDs 63 (the UVLEDs 63c
and 63d) disposed  in the area B2 is preferably smaller
than an amount of light emitted from the UVLEDs (the
UVLEDs 63a and 63b) disposed in the area B1. This light
amount control of ultraviolet rays can be realized by in-
dividually controlling turning-on of each UVLED 63. For
example, as shown in Fig. 14A, the control may be real-
ized by decreasing a current applied to the UVLEDs 63c
and 63d so as to reduce a light amount itself of the UV-
LEDs 63c and 63d. In addition, as shown in Fig. 14B, the
control may be realized by turning on the UVLED 63c in
the same manner as the UVLEDs 63a and 63b and by
turning off the UVLED 63d. In addition, in a case of an
ink with very favorable curability, only the UVLEDs 63a
and 63b may be turned on.
[0118] Since an initial light amount of ultraviolet rays
applied to clear inks is reduced and a light amount of
ultraviolet rays applied to the clear inks can be increased
in stages by performing the turning-on control of the UV-
LEDs 63 in this way, it is possible to prevent the occur-
rence of bending due to rapid curing of clear inks and to
reliably cure the clear inks. In addition, since curing speed
of clear inks which directly overlap color inks is reduced,
it is possible to improve adhesiveness of the color inks
and clear inks.
[0119] Here, with reference to Figs. 15A to 15C, a de-
scription will be made of a curing state of clear inks. Figs.
15A to  15C are diagrams illustrating states of ink droplets
landed on a medium. As described above, in the image
recording steps α1, ink droplets of color inks are cured
immediately after being landed on the medium M, and,
thus, as shown in Fig. 15A, the color inks Ink1 are gran-
ularly cured. Thereafter, in the coating steps α2, since
ink droplets of clear inks are not immediately cured even
if the ink droplets are landed on the medium M, as shown
in Figs. 15B and 15C, the clear inks Ink2 are pervaded
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between the granularly cured color inks Ink1, are com-
bined with the adjacent ink droplets, and wettedly spread
so as to decrease the thickness, thereby smoothing out
the uneven surface. In addition, if the underlying color
inks have a planar shape, movement of the overlying
clear inks are not activated, and thus speed at which the
clear inks are smoothed is reduced; however, as above,
since the underlying color inks are granularly cured,
movement of the overlying clear inks are activated, and
thus it is possible to increase speed at which the clear
inks are smoothed. Further, the clear inks Ink2 are cured
after being sufficiently smoothed, and thus it is possible
to obtain an image with gloss image quality.
[0120] In addition, in steps S15 and S16, a dust remov-
al step is preferably performed using the above-de-
scribed dust removal means (the dust removal means
and the dust removal operation have been described).
According thereto, it is possible to  prevent dust from
being attached to surfaces of ink droplets of clear inks
until the clear inks are irradiated with ultraviolet rays and
are cured after the clear inks are ejected onto the medium
M. In other words, since image quality of glossy printing
is prevented from deteriorating, it is possible to realize
high gloss image quality with sufficient glossiness.

[Single layer gloss quality mode]

[0121] With reference to Figs. 16 and 17, a description
will be made of a printing process method in a single
layer gloss quality mode. Fig. 16 is a flowchart illustrating
a printing process method in the single layer gloss quality
mode. Fig. 17 is a conceptual diagram illustrating an op-
eration aspect example of the carriage in the single layer
gloss quality mode. In Fig. 17, the thick arrow indicates
a movement direction of the Y bar 3 in the sub-scanning
direction F. In other words, Fig. 17 shows that the Y bar
3 moves in the opposite direction to the sub-scanning
direction F. In addition, in the single layer gloss quality
mode, it is assumed that ultraviolet-ray curable inks are
ejected only during forward movement of the carriage 4
in the main scanning direction S, and the ultraviolet-ray
curable inks are not ejected during the return movement
of the carriage 4 in an opposite direction to the main scan-
ning direction S.
[0122]   As shown in Figs. 16 and 17, in the single layer
gloss quality mode, since the Y bar 3 is transported in
the opposite direction to the sub-scanning direction F so
as to perform only gloss quality recording, first, the me-
dium M on which an image is formed is placed on the flat
bed 2, and the Y bar 3 is set at a front end part (printing
start position) in the sub-scanning direction F in a record-
ing area of the medium M.
[0123] As shown in Fig. 17, ink droplets of clear inks
are ejected from the second ejection area A2-b, and the
UVLEDs 63g and 63h disposed in the area B4 of the
ultraviolet-ray irradiation device 6a and the ultraviolet-ray
irradiation device 6b are turned off in the first scanning
of the single layer gloss quality mode during forward

movement of the carriage 4 in the main scanning direction
S (step S21). In addition, during the return movement of
the carriage 4 in the opposite direction to the main scan-
ning direction S, UVLEDs 63g and 63h disposed in the
band in which the clear inks are recorded in step S21 are
turned off (step S22). Then, the first pass recording is
performed using the clear inks ejected from the second
ejection area A2-b in the band disposed on the frontmost
side in the sub-scanning direction F. At this time, since
the UVLEDs 63g and 63h are turned off which are dis-
posed in the area B4 and irradiate the band in which clear
inks ejected from the second ejection area A2-b are re-
corded with ultraviolet rays, the  clear inks in the first pass
which have been landed on the medium M are not cured
but gradually wettedly spread so as to decrease the thick-
ness, and therefore the uneven surfaces thereof are
smoothed out. In addition, in the first scanning, the UV-
LEDs 63a to 63d disposed in the areas B1 and B2 may
be turned on or off.
[0124] When the reciprocation of the carriage 4 in the
main scanning direction S finishes, it is determined
whether or not the Y bar 3 has been transported a pre-
determined number of times in the opposite direction to
the sub-scanning direction F (step S23). Here, in the sin-
gle layer gloss quality mode, printing data is divided into
a plurality of bands and is recorded while the Y bar 3 is
sequentially transported in the opposite direction to the
sub-scanning direction F. In addition, since recording of
two passes using the clear inks is performed through
initial two scannings and the clear inks recorded in each
band are irradiated with ultraviolet rays through subse-
quent two scannings in each band, recording in each
band is completed through four scannings (four passes).
For this reason, the determination that the Y bar 3 has
been transported a predetermined number of times in
the opposite direction to the sub-scanning direction F in
step S23 is performed after the fourth scanning, and a
predetermined number of times for which the Y bar 3 is
transported in the opposite direction to  the sub-scanning
direction F in the single layer gloss quality mode is the
division number of printing data + 3.
[0125] In addition, since the current scanning is the
first scanning of the single layer gloss quality mode, it is
determined that the Y bar 3 has not been transported a
predetermined number of times in the opposite direction
to the sub-scanning direction F (step S23: NO), the Y bar
3 is transported by one band (pass width) in the opposite
direction to the sub-scanning direction F (step S24), and
the flow returns to step S21. Then, since the carriage 4
mounted on the Y bar 3 is also moved by one band in
the opposite direction to the sub-scanning direction F,
the ink jet heads 5 and the ultraviolet-ray irradiation de-
vices 6 can be correlated with the next pass line, and a
recording position for the medium proceeds in the oppo-
site direction to the sub-scanning direction F.
[0126] In the second scanning of the single layer gloss
quality mode, during forward movement of the carriage
4 in the main scanning direction S, ink droplets of clear
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inks are ejected from the second ejection area A2-b, and
the UVLEDs 63g and 63h disposed in the area B4 of the
ultraviolet-ray irradiation device 6a and the ultraviolet-ray
irradiation device 6b are turned off; and ink droplets of
clear inks are ejected from  the second ejection area A2-
a, and the UVLEDs 63e and 63f disposed in the area B3
of the ultraviolet-ray irradiation device 6a and the ultra-
violet-ray irradiation device 6b are turned off (step S21).
In addition, during the return movement of the carriage
4 in the opposite direction to the main scanning direction
S, the UVLEDs 63e to 63h disposed in the band in which
the clear inks has been recorded in step S21 are turned
off (step S22). Then, the second pass recording is per-
formed using the clear inks ejected from the second ejec-
tion area A2-a in the band in which the first pass recording
has been performed using clear inks ejected from the
second ejection area A2-b in the first scanning. At this
time, since the UVLEDs 63e and 63f are turned off which
are disposed in the area B3 and irradiate the band in
which clear inks ejected from the second ejection area
A2-b are recorded with ultraviolet rays, the clear inks in
the second pass which have been landed on the medium
M are not cured but gradually wettedly spread so as to
decrease the thickness along with the clear inks in the
first pass, and therefore the uneven surfaces thereof are
smoothed out. In addition, in the second scanning, in the
same manner as in the first scanning, the first pass re-
cording is performed using the clear inks ejected from
the second ejection area A2-b. Further, in the second
scanning, the UVLEDs 63 disposed in the areas B1 and
B2 may be turned on or off.
[0127]   When the reciprocation of the carriage 4 in the
main scanning direction S finishes, since the current
scanning is the second scanning of the single layer gloss
quality mode (step S23 : NO), the Y bar 3 is transported
by one band (pass width) in the opposite direction to the
sub-scanning direction F (step S24), and the flow returns
to step S21. Then, since the carriage 4 mounted on the
Y bar 3 is also moved by one band in the opposite direc-
tion to the sub-scanning direction F, the ink jet heads 5
and the ultraviolet-ray irradiation devices 6 can be cor-
related with the next pass line, and a recording position
for the medium proceeds in the opposite direction to the
sub-scanning direction F.
[0128] In the third scanning of the single layer gloss
quality mode, during forward movement of the carriage
4 in the main scanning direction S, ink droplets of clear
inks are ejected from the second ejection areas A2-a and
A2-b, and the UVLEDs 63e to 63h disposed in the areas
B3 and B4 of the ultraviolet-ray irradiation device 6a and
the ultraviolet-ray irradiation device 6b are turned off; and
the UVLEDs 63c and 63d disposed in the area B2 are
turned on (step S21). In addition, during the return move-
ment of the carriage 4 in the opposite direction to the
main scanning direction S, the UVLEDs 63c and 63d dis-
posed in the area B2 are turned on (step S16). Further,
the UVLEDs 63c and 63d to be turned on may be those
of both  of the ultraviolet-ray irradiation device 6a and the

ultraviolet-ray irradiation device 6b, or may be those of
either one. Then, in the third pass, ultraviolet rays are
applied from the UVLEDs 63c and 63d disposed in the
area B2 to the band in which the second pass recording
was performed using the clear inks ejected from the sec-
ond ejection area A2-a in the second scanning one scan-
ning ago, and thus the clear inks in the first and second
passes start to be cured in a state of being sufficiently
smoothed. In addition, in the third scanning, in the same
manner as in the first scanning, the first pass recording
is performed using the clear inks ejected from the second
ejection area A2-b, and, in the same manner as in the
second scanning, the second pass recording is per-
formed using the clear inks ejected from the second ejec-
tion area A2-a.
[0129] When the reciprocation of the carriage 4 in the
main scanning direction S finishes, since the current
scanning is the third scanning of the single layer gloss
quality mode (step S23 : NO), the Y bar 3 is transported
by one band (pass width) in the opposite direction to the
sub-scanning direction F (step S24), and the flow returns
to step S21. Then, since the carriage 4 mounted on the
Y bar 3 is also moved by one band in the opposite direc-
tion to the sub-scanning direction F, the ink jet heads 5
and the ultraviolet-ray irradiation devices 6 can be cor-
related with the next pass line, and a recording  position
for the medium proceeds in the opposite direction to the
sub-scanning direction F.
[0130] In the fourth scanning of the single layer gloss
quality mode, during forward movement of the carriage
4 in the main scanning direction S, ink droplets of clear
inks are ejected from the second ejection areas A2-a and
A2-b, and the UVLEDs 63e to 63h disposed in the areas
B3 and B4 of the ultraviolet-ray irradiation device 6a and
the ultraviolet-ray irradiation device 6b are turned off; the
UVLEDs 63c and 63d disposed in the area B2 are turned
on; and the UVLEDs 63a and 63b disposed in the area
B1 are turned on (step S21). In addition, during the return
movement of the carriage 4 in the opposite direction to
the main scanning direction S, the UVLEDs 63a to 63d
disposed in the areas B1 and B2 are turned on (step
S22). Further, the UVLEDs 63a to 63d to be turned on
may be those of both of the ultraviolet-ray irradiation de-
vice 6a and the ultraviolet-ray irradiation device 6b, or
may be those of either one. Then, in the fourth pass,
ultraviolet rays are applied from the UVLEDs 63a and
63b disposed in the area B1 to the band which was irra-
diated with ultraviolet rays by the UVLEDs 63c and 63d
disposed in the area B2 in the third scanning one scan-
ning ago, such that curing of the clear inks is sufficiently
promoted. In addition, in the fourth scanning, in the same
manner as in the first scanning, the first pass recording
is performed using  the clear inks ejected from the second
ejection area A2-b; in the same manner as in the second
scanning, the second pass recording is performed using
the clear inks ejected from the second ejection area A2-
a; and, in the same manner as in the third scanning, ul-
traviolet rays are applied to the band in which the second
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pass recording was performed one scanning ago.
[0131] When the reciprocation of the carriage 4 in the
main scanning direction S finishes in this way, since the
current scanning is the fourth scanning of the single layer
gloss quality mode, it is then determined whether or not
the Y bar 3 has been transported a predetermined
number of times in the opposite direction to the sub-scan-
ning direction F (step S23).
[0132] In addition, if it is determined that the Y bar 3
has not been transported a predetermined number of
times in the opposite direction to the sub-scanning direc-
tion F (step S23: NO), the Y bar 3 is transported by one
band (pass width) in the opposite direction to the sub-
scanning direction F (step S24), and the flow returns to
step S21. Then, since the carriage 4 is moved by one
band in the opposite direction to the sub-scanning direc-
tion F, the ink jet heads 5 and the ultraviolet-ray irradiation
devices 6 can be correlated with the next pass line, and
a recording position for the medium proceeds in the op-
posite direction to the sub-scanning  direction F. Further,
the above-described steps S21 to S23 are repeatedly
performed until it is determined that the Y bar 3 has been
transported a predetermined number of times in the op-
posite direction to the sub-scanning direction F in step
S23.
[0133] On the other hand, if the Y bar 3 has been trans-
ported a predetermined number of times in the sub-scan-
ning direction F (step S23: YES), the printing process in
the single layer gloss quality mode finishes.
[0134] Therefore, since the smoothed clear inks are
recorded on the medium M on which an image is formed,
it is possible to secure visibility of the image formed on
the medium M and to give glossiness to the image.
[0135] In addition, in steps S21 and S22, a dust remov-
al step is preferably performed using the above-de-
scribed dust removal means (the dust removal means
and the dust removal operation have been described).
According thereto, it is possible to prevent dust from be-
ing attached to surfaces of ink droplets of clear inks until
the clear inks are irradiated with ultraviolet rays and are
cured after the clear inks are ejected onto the medium
M. In other words, since image quality of glossy printing
is prevented from deteriorating, it is possible to realize
high gloss image quality with sufficient glossiness.

[Thickness heaping quality mode]

[0136] With reference to Figs. 18 and 19A to 19C, a
description will be made of a printing process method in
a thickness heaping quality mode. Fig. 18 is a flowchart
illustrating a printing process method in the thickness
heaping quality mode. Figs. 19A to 19C are conceptual
diagrams illustrating an operation aspect example of the
carriage in the thickness heaping quality mode. In Figs.
19A to 19C, the thick arrow indicates a movement direc-
tion of the Y bar 3 in the sub-scanning direction F. In
other words, Fig. 19A shows that the Y bar 3 moves in
the sub-scanning direction F, Fig. 19B shows that the Y

bar 3 moves in the sub-scanning direction F, and Fig.
19C shows that the Y bar 3 moves in the opposite direc-
tion to the sub-scanning direction F. In addition, in the
thickness heaping quality mode, it is assumed that ultra-
violet-ray curable inks are ejected only during forward
movement of the carriage 4 in the main scanning direction
S, and the ultraviolet-ray curable inks are not ejected
during the return movement of the carriage 4 in an op-
posite direction to the main scanning direction S.
[0137] As shown in Figs. 18, and 19A to 19C, first, in
steps S31 to S34, the Y bar 3 is sequentially transported
in the sub-scanning direction F so as to record an image
using color inks and to coat the image using clear inks;
next, in steps  S35 to S40, the Y bar 3 is sequentially
transported in the sub-scanning direction F so as to per-
form thickness heaping using clear inks; and, next, in
steps S41 to S44, the Y bar 3 is sequentially transported
in the opposite direction to the sub-scanning direction F
so as to perform a gloss process using clear inks. For
this reason, steps S31 to S34 are referred to as image
recording and coating steps β1, and Fig. 19A shows an
operation aspect example of the carriage in the image
recording and coating steps β1. In addition, steps S35 to
S40 are referred to as thickness heaping steps β2, and
Fig. 19B shows an operation aspect example of the car-
riage in the thickness heaping steps β2. Further, steps
S41 to S44 are referred to as gloss process steps, and
Fig. 19C shows an operation aspect example of the car-
riage in the gloss process steps β3.
[0138] Hereinafter, a printing process method in the
thickness heaping quality mode will be described in de-
tail.
[0139] First, the medium M is placed on the flat bed 2,
and the Y bar 3 is set at a rear end part (printing start
position) in the sub-scanning direction F in a recording
area of the medium M, and the image recording and the
coating steps β1 are performed while sequentially trans-
porting the Y bar 3 in the sub-scanning direction F.
[0140] As shown in Fig. 19A, in the first scanning of
the image recording and coating steps β1, ink droplets
of color inks are ejected from the first ejection area A1-
a, and the UVLEDs 63a and 63b disposed in the area B1
of the ultraviolet-ray irradiation device 6b are turned on
during forward movement of the carriage 4 in the main
scanning direction S (step S31). In addition, during the
return movement of the carriage 4 in the opposite direc-
tion to the main scanning direction S, UVLEDs 63 which
irradiate the band recorded in step S31 with ultraviolet
rays are turned on (step S32). Further, during the return
movement of the carriage 4 in the opposite direction to
the main scanning direction S, the UVLEDs 63 of both
the ultraviolet-ray irradiation device 6a and the ultraviolet-
ray irradiation device 6b may be turned on, or the UV-
LEDs 63 of either one may be turned on. Then, the first
pass recording is performed using the color inks ejected
from the first ejection area A1-a, and the color inks are
irradiated with ultraviolet rays immediately after being
landed on the medium M and are granularly cured.
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[0141] When the reciprocation of the carriage 4 in the
main scanning direction S finishes, it is determined
whether or not the Y bar 3 has been transported a pre-
determined number of times in the sub-scanning direc-
tion F (step S33). Here, in the image  recording and the
coating steps β1, printing data is divided into a plurality
of bands and is recorded while the Y bar 3 is sequentially
transported in the sub-scanning direction F. In addition,
since recording of two passes using the color inks is per-
formed through initial two scannings and recording of two
passes is performed using the clear inks through subse-
quent two scannings in each band, recording in each
band is completed through a total of four scannings. For
this reason, the determination that the Y bar 3 has been
transported a predetermined number of times in the sub-
scanning direction F in step S33 is performed after the
fourth scanning, and a predetermined number of times
for which the Y bar 3 is transported in the sub-scanning
direction F in the image recording and the coating steps
β1 is the division number of printing data + 3.
[0142] In addition, since the current scanning is the
first scanning of the image recording and the coating
steps β1, it is determined that the Y bar 3 has not been
transported a predetermined number of times in the sub-
scanning direction F (step S33: NO), the Y bar 3 is trans-
ported by one band (pass width) in the sub-scanning di-
rection F (step S34), and the flow returns to step S31.
Then, since the carriage 4 mounted on the Y bar 3 is also
moved by one band in the sub-scanning direction F, the
ink jet heads 5 and the ultraviolet-ray  irradiation devices
6 can be correlated with the next pass line, and a record-
ing position for the medium proceeds to the front side in
the sub-scanning direction F.
[0143] In the second scanning of the image recording
and the coating steps β1, during forward movement of
the carriage 4 in the main scanning direction S, ink drop-
lets of color inks are ejected from the first ejection area
A1-a, and the UVLEDs 63a and 63b disposed in the area
B1 of the ultraviolet-ray irradiation device 6b are turned
on, and ink droplets of color inks are ejected from the
first ejection area A1-b, and the UVLEDs 63c and 63d
disposed in the area B2 of the ultraviolet-ray irradiation
device 6b are turned on (step S31) . In addition, during
the return movement of the carriage 4 in the opposite
direction to the main scanning direction S, UVLEDs 63
which irradiate the band recorded in step S31 with ultra-
violet rays are turned on (step S32). Further, during the
return movement of the carriage 4 in the opposite direc-
tion to the main scanning direction S, the UVLEDs 63 of
both the ultraviolet-ray irradiation device 6a and the ul-
traviolet-ray irradiation device 6b may be turned on, or
the UVLEDs 63 of either one may be turned on. Then,
the second pass recording is performed using the color
inks ejected from the first ejection area A1-b in the band
in which the first pass recording has been performed us-
ing the color inks ejected from the first  ejection area A1-
a in the first scanning, and the color inks are irradiated
with ultraviolet rays immediately after being landed on

the medium M and are granularly cured. Thus, the overall
recording (ejection of the color inks and curing of the
color inks through irradiation with ultraviolet rays) using
the color inks in the corresponding band is completed.
Further, in the second scanning, in the same manner as
in the first scanning, the first pass recording is performed
using the color inks ejected from the first ejection area
A1-a.
[0144] When the reciprocation of the carriage 4 in the
main scanning direction S finishes, since the current
scanning is the second scanning of the image recording
and the coating steps β1 (step S33: NO), the Y bar 3 is
transported by one band (pass width) in the sub-scanning
direction F (step S34), and the flow returns to step S31.
Then, since the carriage 4 mounted on the Y bar 3 is also
moved by one band in the sub-scanning direction F, the
ink jet heads 5 and the ultraviolet-ray irradiation devices
6 can be correlated with the next pass line, and a record-
ing position for the medium proceeds to the front side in
the sub-scanning direction F.
[0145] In the third scanning of the image recording and
the coating steps β1, during forward movement of the
carriage 4 in the main scanning direction S, ink droplets
of color inks  are ejected from the first ejection areas A1-
a and A1-b, and the UVLEDs 63a to 63d disposed in the
areas B1 and B2 of the ultraviolet-ray irradiation device
6b are turned on; and ink droplets of clear inks are ejected
from the second ejection area A2-a, and the UVLEDs
63e and 63f disposed in the area B3 of the ultraviolet-ray
irradiation device 6b are turned on (step S31). In addition,
during the return movement of the carriage 4 in the op-
posite direction to the main scanning direction S, UV-
LEDs 63 which irradiate the band recorded in step S31
with ultraviolet rays are turned on (step S32). Further,
during the return movement of the carriage 4 in the op-
posite direction to the main scanning direction S, the UV-
LEDs 63 of both the ultraviolet-ray irradiation device 6a
and the ultraviolet-ray irradiation device 6b may be turned
on, or the UVLEDs 63 of either one may be turned on.
Then, the third pass recording is performed using the
clear inks ejected from the second ejection area A2-a in
the band in which the second pass recording has been
performed using the color inks ejected from the first ejec-
tion area A1-b in the second scanning, and the clear inks
are irradiated with ultraviolet rays immediately after being
landed on the medium M and are granularly cured. Thus,
coating of the first layer is performed on the image using
the clear inks. Further, in the third scanning, in the same
manner as in the first scanning, the first pass recording
is performed using the color inks ejected from the first
ejection  area A1-a, and, in the same manner as in the
second scanning, the second pass recording is per-
formed using the color inks ejected from the first ejection
area A1-b.
[0146] When the reciprocation of the carriage 4 in the
main scanning direction S finishes, since the current
scanning is the third scanning of the image recording and
coating steps β1 (step S33: NO), the Y bar 3 is transport-
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ed by one band (pass width) in the sub-scanning direction
F (step S34), and the flow returns to step S31. Then,
since the carriage 4 mounted on the Y bar 3 is also moved
by one band in the sub-scanning direction F, the ink jet
heads 5 and the ultraviolet-ray irradiation devices 6 can
be correlated with the next pass line, and a recording
position for the medium proceeds to the front side in the
sub-scanning direction F.
[0147] In the fourth scanning of the image recording
and the coating steps β1, during forward movement of
the carriage 4 in the main scanning direction S, ink drop-
lets of color inks are ejected from the first ejection areas
A1-a and A1-b, and the UVLEDs 63a to 63d disposed in
the areas B1 and B2 of the ultraviolet-ray irradiation de-
vice 6b are turned on; ink droplets of clear inks are ejected
from the second ejection area A2-a, and the UVLEDs
63e and 63f disposed in the area B3 of the ultraviolet-ray
irradiation device 6b are turned on; and ink droplets of
clear inks are ejected from the second ejection area A2-
b, and the UVLEDs 63g and 63h disposed in the area B4
of the ultraviolet-ray irradiation device 6b are turned on
(step S31). In addition, during the return movement of
the carriage 4 in the opposite direction to the main scan-
ning direction S, UVLEDs 63 which irradiate the band
recorded in step S31 with ultraviolet rays are turned on
(step S32). Further, during the return movement of the
carriage 4 in the opposite direction to the main scanning
direction S, the UVLEDs 63 of both the ultraviolet-ray
irradiation device 6a and the ultraviolet-ray irradiation de-
vice 6b may be turned on, or the UVLEDs 63 of either
one may be turned on. Then, the fourth pass recording
is performed using the clear inks ejected from the second
ejection area A2-b in the band in which the third pass
recording has been performed using the clear inks eject-
ed from the second ejection area A2-a in the previous
scanning, and the clear inks are irradiated with ultraviolet
rays immediately after being landed on the medium M
and are granularly cured. Thus, the coating of the second
layer is performed on the image using the clear inks. Fur-
ther, in the fourth scanning, in the same manner as in
the first scanning, the first pass recording is performed
using the color inks ejected from the first ejection area
A1-a; in the same manner as in the second scanning,
the second pass recording is performed using the color
inks ejected from the first ejection  area A1-b; and, in the
same manner as in the third scanning, the third pass
recording is performed using the clear inks ejected from
the second ejection area A2-a.
[0148] When the reciprocation of the carriage 4 in the
main scanning direction S finishes, since the current
scanning is the fourth scanning of the image recording
and coating steps β1, it is then determined whether or
not the Y bar 3 is transported a predetermined number
of times in the sub-scanning direction F (step S33).
[0149] In addition, if it is determined that the Y bar 3
has not been transported a predetermined number of
times in the sub-scanning direction F (step S33: NO), the
Y bar 3 is transported by one band (pass width) in the

sub-scanning direction F (step S34), and the flow returns
to step S31. Then, since the carriage 4 is moved by one
band in the sub-scanning direction F, the ink jet heads 5
and the ultraviolet-ray irradiation devices 6 can be cor-
related with the next pass line, and a recording position
for the medium proceeds to the front side in the sub-
scanning direction F. Further, the above-described steps
S31 to S33 are repeatedly performed until it is determined
that the Y bar 3 has been transported a predetermined
number of times in the sub-scanning direction F in step
S33.
[0150] On the other hand, if it is determined that the Y
bar 3 has been transported a predetermined number of
times in the sub-scanning direction F (step S33: YES),
the Y bar 3 is transported in the opposite direction to the
sub-scanning direction F so as to return to the original
position (the position in step S31 which is a printing start
position) (step S35), and then the thickness heaping
steps β2 is performed while sequentially transporting the
Y bar 3 in the sub-scanning direction F.
[0151] As shown in Fig. 19B, in the first scanning of
the thickness heaping steps β2, the carriage 4 is recip-
rocated in the main scanning direction S and in the op-
posite direction to the main scanning direction S without
performing ejection of inks and irradiation of ultraviolet
rays (steps S36 and S37) . Then, blank printing is per-
formed in the band disposed on the rearmost side in the
sub-scanning direction F in the fifth pass. Here, the blank
printing indicates that the carriage 4 is reciprocated in
the main scanning direction S and in the opposite direc-
tion to the main scanning direction S without performing
ejection of inks and irradiation of ultraviolet rays.
[0152] When the reciprocation of the carriage 4 in the
main  scanning direction S finishes, it is determined
whether or not the Y bar 3 has been transported a pre-
determined number of times in the sub-scanning direc-
tion F (step S38). Here, in the thickness heaping steps
β2, printing data is divided into a plurality of bands and
is recorded while the Y bar 3 is sequentially transported
in the sub-scanning direction F. In addition, since blank
printing of two passes is performed through initial two
scannings and recording of two passes is performed
through subsequent two scannings using the clear inks,
recording in each band is completed through four scan-
nings (four passes). For this reason, the determination
that the Y bar 3 has been transported a predetermined
number of times in the sub-scanning direction F in step
S38 is performed after the fourth scanning, and a prede-
termined number of times for which the Y bar 3 is trans-
ported in the sub-scanning direction F in the thickness
heaping steps β2 is the division number of printing data
+ 3.
[0153] In addition, since the current scanning is the
first scanning of the thickness heaping steps β2, it is de-
termined that the Y bar 3 has not been transported a
predetermined number of times in the sub-scanning di-
rection F (step S38: NO), the Y bar 3 is transported by
one band (pass width) in the sub-scanning direction F
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(step S39), and the flow returns to step S36. Then, since
the carriage 4 mounted on the Y bar 3  is also moved by
one band in the sub-scanning direction F, the ink jet
heads 5 and the ultraviolet-ray irradiation devices 6 can
be correlated with the next pass line, and a recording
position for the medium proceeds to the front side in the
sub-scanning direction F.
[0154] In the second scanning of the thickness heaping
steps β2, the carriage 4 is reciprocated in the main scan-
ning direction S and in the opposite direction to the main
scanning direction S without performing ejection of inks
and irradiation of ultraviolet rays (steps S36 and S37).
Then, blank printing is performed in the band disposed
on the rearmost side in the sub-scanning direction F in
the sixth pass, and blank printing is performed in a band
adjacent to the band on the front side in the sub-scanning
direction F in the fifth pass.
[0155] In addition, when the reciprocation of the car-
riage 4 in the main scanning direction S finishes, since
the current scanning is the second scanning of the thick-
ness heaping steps β2, it is determined that the Y bar 3
has not been transported a predetermined number of
times in the sub-scanning direction F (step S38: NO), the
Y bar 3 is transported by one band (pass width) in the
sub-scanning direction F (step S39), and the flow returns
to step S36. Then, since the carriage 4 mounted on the
Y bar 3 is also moved by one band in the sub-scanning
direction F, the ink jet heads 5 and the ultraviolet-ray
irradiation devices 6 can be correlated with the next pass
line, and a recording position for the medium proceeds
to the front side in the sub-scanning direction F.
[0156] In the third scanning of the thickness heaping
steps β2, during forward movement of the carriage 4 in
the main scanning direction S, ink droplets of clear inks
are ejected from the second ejection area A2-a, and the
UVLEDs 63e and 63f disposed in the area B3 of the ul-
traviolet-ray irradiation device 6b are turned on (step
S35). In addition, during the return movement of the car-
riage 4 in the opposite direction to the main scanning
direction S, UVLEDs 63 which irradiate the band record-
ed in step S35 with ultraviolet rays are turned on (step
S36). Further, during the return movement of the carriage
4 in the opposite direction to the main scanning direction
S, the UVLEDs 63 of both the ultraviolet-ray irradiation
device 6a and the ultraviolet-ray irradiation device 6b
may be turned on, or the UVLEDs 63 of either one may
be turned on. Then, the seventh pass recording is per-
formed using the clear inks ejected from the second ejec-
tion area A2-a in the band disposed on the rearmost side
in the sub-scanning direction F, and the clear inks are
irradiated with ultraviolet rays immediately after being
landed on the medium M and are granularly cured. Thus,
the thickness of one layer is heaped up on the image
formed  through the image recording and coating steps
β1.
[0157] In addition, when the reciprocation of the car-
riage 4 in the main scanning direction S finishes, since
the current scanning is the third scanning of the thickness

heaping steps β2, it is determined that the Y bar 3 has
not been transported a predetermined number of times
in the sub-scanning direction F (step S38: NO), the Y bar
3 is transported by one band (pass width) in the sub-
scanning direction F (step S39), and the flow returns to
step S36. Then, since the carriage 4 mounted on the Y
bar 3 is also moved by one band in the sub-scanning
direction F, the ink jet heads 5 and the ultraviolet-ray
irradiation devices 6 can be correlated with the next pass
line, and a recording position for the medium proceeds
to the front side in the sub-scanning direction F.
[0158] In the fourth scanning of the thickness heaping
steps β2, during forward movement of the carriage 4 in
the main scanning direction S, ink droplets of clear inks
are ejected from the second ejection area A2-a, and the
UVLEDs 63e and 63f disposed in the area B3 of the ul-
traviolet-ray irradiation device 6b are turned on; and ink
droplets of clear inks are ejected from the second ejection
area A2-b, and the UVLEDs 63g and 63h disposed in the
area B4 of the ultraviolet-ray irradiation device 6b are
turned on (step S35). In addition, during the return move-
ment of the carriage 4 in the opposite direction to the
main scanning direction S, UVLEDs 63 which irradiate
the band recorded in step S35 with ultraviolet rays are
turned on (step S36). Further, during the return move-
ment of the carriage 4 in the opposite direction to the
main scanning direction S, the UVLEDs 63 of both the
ultraviolet-ray irradiation device 6a and the ultraviolet-ray
irradiation device 6b may be turned on, or the UVLEDs
63 of either one may be turned on. Then, the eighth pass
recording is performed using clear inks ejected from the
second ejection area A2-b in the band in which the sev-
enth pass recording was performed using the clear inks
ejected from the second ejection area A2-a one scanning
ago, and the clear inks are irradiated with ultraviolet rays
immediately after being landed on the medium M and are
granularly cured. Thus, the thickness of two layers is
heaped up on the image formed through the image re-
cording and the coating steps β1. In addition, in the fourth
scanning, in the same manner as in the third scanning,
the seventh pass recording is performed using the clear
inks ejected from the second ejection area A2-a.
[0159] When the reciprocation of the carriage 4 in the
main scanning direction S finishes, since the current
scanning is the fourth scanning of the thickness heaping
steps β2, it is then determined whether or not the Y bar
3 has been transported  a predetermined number of times
in the sub-scanning direction F (step S38).
[0160] In addition, if it is determined that the Y bar 3
has not been transported a predetermined number of
times in the sub-scanning direction F (step S38: NO), the
Y bar 3 is transported by one band (pass width) in the
sub-scanning direction F (step S39), and the flow returns
to step S36. Then, since the carriage 4 mounted on the
Y bar 3 is also moved by one band in the sub-scanning
direction F, the ink jet heads 5 and the ultraviolet-ray
irradiation devices 6 can be correlated with the next pass
line, and a recording position for the medium proceeds
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to the front side in the sub-scanning direction F. Further,
the above-described steps S36 to S38 are repeatedly
performed until it is determined that the Y bar 3 has been
transported a predetermined number of times in the sub-
scanning direction F in step S38.
[0161] Here, a description will be made of a method of
recording a final band through the image recording steps
α1 when the final scanning is an m-th scanning.
[0162] In the m-th scanning which is the final scanning,
during forward movement of the carriage 4 in the main
scanning direction S, ejection of the clear inks from the
second ejection  area A2-a stops, and the UVLEDs 63e
and 63f disposed in the area B3 are turned off; and, clear
inks ejected from only the second ejection area A2-b are
ejected, and only the UVLEDs 63g and 63h disposed in
the area B4 of the ultraviolet-ray irradiation device 6b are
turned on (step S36). In addition, during the return move-
ment of the carriage 4 in the opposite direction to the
main scanning direction S, only the UVLEDs 63g and
63h disposed in the area B4 are turned on (step S37).
Then, the eighth pass recording is performed using the
clear inks ejected from the second ejection area A2-b in
the final band recorded using the clear inks ejected from
the second ejection area A2-a in the previous scanning,
and ultraviolet rays are applied from the UVLEDs 63g
and 63h disposed in the area B4 thereto.
[0163] Thus, one image recording step α1 in the thick-
ness heaping steps β2 finishes in a state in which the
second ejection area A2-b is disposed in the pass line of
the final band.
[0164] On the other hand, if it is determined that the Y
bar 3 has been transported a predetermined number of
times in the sub-scanning direction F (step S38: YES), it
is then determined whether or not the thickness heaping
steps β2 have been performed a predetermined number
of times (step S40). Here, the thickness heaping steps
β2 are repeatedly performed a  necessary number of
times so as to heap the clear inks to a predetermined
thickness. In addition, a predetermined number of times
for which the thickness heaping steps β2 are repeatedly
performed is specified using a predetermined set value,
a value designated in printing data, or the like. For this
reason, in step S40, it is determined that a number of
times of the current thickness heaping steps β2 does not
arrive at a predetermined number of times when a
number of times of the current thickness heaping steps
does not arrive at a predetermined number of times, and
it is determined that a number of times of the current
thickness heaping steps β2 arrives at a predetermined
number of times when a number of times of the current
thickness heaping steps arrives at a predetermined
number of times.
[0165] If it is determined that the thickness heaping
steps β2 has not been performed a predetermined
number of times (step S40: NO), the flow returns to step
S35, and the above-described steps S35 to S40 are re-
peatedly performed again.
[0166] On the other hand, if it is determined that the

thickness heaping steps β2 has been performed a pre-
determined number of times (step S40: YES), the gloss
process steps β3 is then performed while the Y bar 3 is
sequentially transported in the opposite direction to the
sub-scanning direction F.
[0167] As shown in Fig. 19C, in the first scanning of
the gloss process steps β3, during forward movement of
the carriage 4 in the main scanning direction S, ink drop-
lets of clear inks are ejected from the second ejection
area A2-b, and the UVLEDs 63g and 63h disposed in the
area B4 of the ultraviolet-ray irradiation device 6a and
the ultraviolet-ray irradiation device 6b are turned off
(step S41). In addition, during the return movement of
the carriage 4 in the opposite direction to the main scan-
ning direction S, the UVLEDs 63g and 63h disposed in
the band in which the clear inks are recorded in step S41
are turned off (step S42). At this time, the second ejection
area A2-b is disposed in the pass line of the final band
in the thickness heaping steps β2. For this reason, if the
number of all passes in the thickness heaping quality
mode is n, the (n-3)-th pass recording is performed using
clear inks ejected from the second ejection area A2-b in
the band which is the final band of the thickness heaping
steps β2 and is disposed on the frontmost side in the
sub-scanning direction F. At this time, since the UVLEDs
63g and 63h are turned off which are disposed in the
area B4 and irradiate the band in which clear inks ejected
from the second ejection area A2-b are recorded with
ultraviolet rays, the clear inks in the (n-3)-th pass which
have been landed on the medium M are not cured but
gradually wettedly spread so as to decrease the  thick-
ness, and therefore the uneven surfaces thereof are
smoothed out. In addition, in the first scanning, the UV-
LEDs 63a to 63d disposed in the areas B1 and B2 may
be turned on or off.
[0168] When the reciprocation of the carriage 4 in the
main scanning direction S finishes, it is determined
whether or not the Y bar 3 has been transported a pre-
determined number of times in the opposite direction to
the sub-scanning direction F (step S43). Here, in the
gloss process steps β3, printing data is divided into a
plurality of bands and is recorded while the Y bar 3 is
sequentially transported in the opposite direction to the
sub-scanning direction F. In addition, since recording of
two passes using the clear inks is performed through
initial two scannings and the clear inks recorded in each
band are irradiated with ultraviolet rays through subse-
quent two scannings in each band, recording in each
band is completed through four scannings (four passes).
For this reason, the determination that the Y bar 3 has
been transported a predetermined number of times in
the opposite direction to the sub-scanning direction F in
step S43 is performed after the fourth scanning, and a
predetermined number of times for which the Y bar 3 is
transported in the opposite direction to the sub-scanning
direction F in the gloss process steps β3 is the division
number of printing data + 3.
[0169] In addition, since the current scanning is the
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first scanning of the gloss process steps β3, it is deter-
mined that the Y bar 3 has not been transported a pre-
determined number of times in the opposite direction to
the sub-scanning direction F (step S43: NO), the Y bar
3 is transported by one band (pass width) in the opposite
direction to the sub-scanning direction F (step S44), and
the flow returns to step S41. Then, since the carriage 4
mounted on the Y bar 3 is also moved by one band in
the opposite direction to the sub-scanning direction F,
the ink jet heads 5 and the ultraviolet-ray irradiation de-
vices 6 can be correlated with the next pass line, and a
recording position for the medium proceeds in the oppo-
site direction to the sub-scanning direction F.
[0170] In the second scanning of the gloss process
steps β3, during forward movement of the carriage 4 in
the main scanning direction S, ink droplets of clear inks
are ejected from the second ejection area A2-b, and the
UVLEDs 63g and 63h disposed in the area B4 of the
ultraviolet-ray irradiation device 6a and the ultraviolet-ray
irradiation device 6b are turned off; and ink droplets of
clear inks are ejected from the second ejection area A2-
a, and the UVLEDs 63e and 63f disposed in the area B3
of the ultraviolet-ray irradiation device 6a and the ultra-
violet-ray irradiation device 6b are turned off (step S41).
In addition, during the return movement of the carriage
4 in the opposite direction to the main scanning direction
S, the UVLEDs 63e to 63h disposed in the band in which
the clear inks are recorded in step S41 are turned off
(step S42). Then, the (n-2)-th pass recording is per-
formed using the clear inks ejected from the second ejec-
tion area A2-a in the band in which the (n-3) -th pass
recording has been performed using clear inks ejected
from the second ejection area A2-b in the first scanning.
At this time, since the UVLEDs 63e and 63f are turned
off which are disposed in the area B3 and irradiate the
band in which clear inks ejected from the second ejection
area A2-b are recorded with ultraviolet rays, the clear
inks in the (n-2)-th pass which have been landed on the
medium M are not cured but gradually wettedly spread
so as to decrease the thickness along with the clear inks
in the (n-3)-th pass, and therefore the uneven surfaces
thereof are smoothed out. In addition, in the second scan-
ning, in the same manner as in the first scanning, the (n-
3)-th pass recording is performed using the clear inks
ejected from the second ejection area A2-b. Further, in
the second scanning, the UVLEDs 63a to 63d disposed
in the areas B1 and B2 may be turned on or off.
[0171] When the reciprocation of the carriage 4 in the
main scanning direction S finishes, since the current
scanning is the second scanning of the gloss process
steps β3 (step S43: NO), the Y bar 3 is transported by
one band (pass width) in the opposite direction to the
sub-scanning direction F (step S44), and the flow returns
to step S41. Then, since the carriage 4 mounted on the
Y bar 3 is also moved by one band in the opposite direc-
tion to the sub-scanning direction F, the ink jet heads 5
and the ultraviolet-ray irradiation devices 6 can be cor-
related with the next pass line, and a recording position

for the medium proceeds in the opposite direction to the
sub-scanning direction F.
[0172] In the third scanning of the gloss process steps
β3, during forward movement of the carriage 4 in the
main scanning direction S, ink droplets of clear inks are
ejected from the second ejection areas A2-a and A2-b,
and the UVLEDs 63e to 63h disposed in the areas B3
and B4 of the ultraviolet-ray irradiation device 6a and the
ultraviolet-ray irradiation device 6b are turned off; and
the UVLEDs 63c and 63d disposed in the area B2 are
turned on (step S41). In addition, during the return move-
ment of the carriage 4 in the opposite direction to the
main scanning direction S, the UVLEDs 63c and 63d dis-
posed in the area B2 are turned on (step S42). Further,
the UVLEDs 63c and 63d to be turned on may be those
of both of the ultraviolet-ray irradiation device 6a and the
ultraviolet-ray irradiation device 6b, or may be those of
either one. Then, in the (n-1)-th pass, ultraviolet rays are
applied from the UVLEDs 63c and 63d disposed in the
area B2 to the band in which the (n-2)-th pass recording
was performed using the clear inks ejected from the sec-
ond ejection area A2-a in the second scanning one scan-
ning ago, and thus the clear inks in the (n-3)-th and (n-
2)-th passes start to be cured in a state of being suffi-
ciently smoothed. In addition, in the third scanning, in the
same manner as in the first scanning, the (n-3)-th pass
recording is performed using the clear inks ejected from
the second ejection area A2-b, and, in the same manner
as in the second scanning, the (n-2)-th pass recording is
performed using the clear inks ejected from the second
ejection area A2-a.
[0173] When the reciprocation of the carriage 4 in the
main scanning direction S finishes, since the current
scanning is the third scanning of the gloss process steps
β3 (step S43: NO), the Y bar 3 is transported by one band
(pass width) in the opposite direction to the sub-scanning
direction F (step S44), and the flow returns to step S41.
Then, since the carriage 4 mounted on the Y bar 3 is also
moved by one band in the opposite direction to the sub-
scanning direction F, the ink jet heads 5 and the ultravi-
olet-ray irradiation devices 6 can be correlated with the
next pass line, and a recording position for the medium
proceeds in the opposite direction to the sub-scanning
direction F.
[0174] In the fourth scanning of the gloss process steps
β3, during forward movement of the carriage 4 in the
main scanning direction S, ink droplets of clear inks are
ejected from the second ejection areas A2-a and A2-b,
and the UVLEDs 63e to 63h disposed in the areas B3
and B4 of the ultraviolet-ray irradiation device 6a and the
ultraviolet-ray irradiation device 6b are turned off; the UV-
LEDs 63c and 63d disposed in the area B2 are turned
on; and the UVLEDs 63a and 63b disposed in the area
B1 are turned on (step S41). In addition, during the return
movement of the carriage 4 in the opposite direction to
the main scanning direction S, the UVLEDs 63a to 63d
disposed in the areas B1 and B2 are turned on (step S42).
[0175] Further, the UVLEDs 63a to 63d to be turned
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on may be those of both of the ultraviolet-ray irradiation
device 6a and the ultraviolet-ray irradiation device 6b, or
may be those of either one. Then, in the n-th pass which
is a final pass, ultraviolet rays are applied from the UV-
LEDs 63a and 63b disposed in the area B1 to the band
which was irradiated with ultraviolet rays by the UVLEDs
63c and 63d disposed in the area B2 in the third scanning
one scanning ago, such that curing of the clear inks is
sufficiently promoted. In addition, in the fourth scanning,
in the same manner as in the first scanning, the (n-3)-th
pass recording is performed using the clear inks ejected
from the second ejection area A2-b; in the same manner
as in the second scanning, the (n-2)-th pass recording is
performed using the clear inks ejected from the second
ejection area A2-a; and, in the same manner as in the
third scanning, ultraviolet rays are applied to the band in
which the (n-2)-th pass recording was performed one
scanning ago.
[0176] When the reciprocation of the carriage 4 in the
main scanning direction S finishes, since the current
scanning is the fourth scanning of the gloss process steps
β3, it is then determined whether or not the Y bar 3 has
been transported a predetermined number of times in
the opposite direction to the sub-scanning direction F
(step S43).
[0177] In addition, if it is determined that the Y bar 3
has not been transported a predetermined number of
times in the opposite direction to the sub-scanning direc-
tion F (step S43: NO), the Y bar 3 is transported by one
band (pass width) in the opposite direction to the sub-
scanning direction F (step S44), and the flow returns to
step S41. Then, since the carriage 4 is moved by one
band in the opposite direction to the sub-scanning direc-
tion F, the ink jet heads 5 and the ultraviolet-ray irradiation
devices 6 can be correlated with the next pass line, and
a recording position for the medium proceeds in the op-
posite direction to the sub-scanning direction F. Further,
the above-described steps S41 to S43  are repeatedly
performed until it is determined that the Y bar 3 has been
transported a predetermined number of times in the op-
posite direction to the sub-scanning direction F in step
S43.
[0178] On the other hand, if it is determined that the Y
bar 3 has been transported a predetermined number of
times in the sub-scanning direction F (step S43: YES),
the printing process in the gloss quality mode finishes.
[0179] Therefore, since the thickness-heaping layers
of the clear inks having thickness are laminated on the
upper layer of an image recorded on the medium M, and
the smoothed clear inks are recorded thereon, it is pos-
sible to secure visibility of the image, to make the clear
inks have thickness, and to give glossiness to the image.
[0180] In addition, in steps S41 and S42, in the same
manner as in steps S15 and S16 of the gloss quality
mode, an amount of light emitted from the UVLEDs 63
(the UVLEDs 63c and 63d) disposed in the area B2 is
preferably smaller than an amount of light emitted from
the UVLEDs (the UVLEDs 63a and 63b) disposed in the

area B1. Further, in the same manner as in the gloss
quality mode, since the underlying clear inks are granu-
larly cured in the thickness heaping steps β2 preceding
the gloss process steps β3, movement of the overlying
clear  inks are activated, and thus it is possible to increase
speed at which the clear inks are smoothed.
[0181] In addition, in steps S41 and S42, in the same
manner as in steps S15 and S16 of the gloss quality
mode, a dust removal step is preferably performed using
the above-described dust removal means (the dust re-
moval means and the dust removal operation have been
described). According thereto, it is possible to prevent
dust from being attached to surfaces of ink droplets of
clear inks until the clear inks are irradiated with ultraviolet
rays and are cured after the clear inks are ejected onto
the medium M. In other words, since image quality of
glossy printing is prevented from deteriorating, it is pos-
sible to realize high gloss image quality with sufficient
glossiness.
[0182] As above, according to the ink jet recording ap-
paratus 1 related to the present embodiment, the UVLED
63 is provided so as to correspond to each band, and
thus it is possible to control whether or not to apply ultra-
violet rays for each band. For this reason, UVLEDs 63
are turned off which irradiate a band in which a pass area
for ejecting ink droplets is located with ultraviolet rays,
and thus ink droplets ejected from the pass area are not
cured immediately after being landed on the medium M
but are smoothed. Therefore, it is possible to perform
recording with sufficient glossiness. On the other hand,
UVLEDs 63 are turned on which irradiate a band in which
a pass area for ejecting ink droplets is located with ultra-
violet rays, and thus ink droplets ejected from the pass
area are cured immediately after being landed on the
medium M, thereby forming an image with matte image
quality.
[0183] In addition, since the UVLEDs 63 of the areas
B1 and B2 are turned on, color inks ejected from the first
ejection area A1 are cured immediately after being land-
ed on the medium M, and thus it is possible to form a
clear color image without smearing of inks. On the other
hand, since the UVLEDs 63 of the areas B2 and B3 are
turned off, clear inks ejected from the second ejection
area A2 are not cured immediately after being landed on
the medium M but are smoothed, and thus it is possible
to give sufficient glossiness to an image or the like formed
in the lower layer.
[0184] At this time, since clear inks are ejected from
the second ejection area A2, and the Y bar 3 is moved
in the opposite direction to the sub-scanning direction F,
the clear inks landed on the medium M are irradiated with
ultraviolet rays and are cured in the subsequent scan-
nings. Thus, since ejection of clear inks and curing of
smoothed clear inks can be performed without changing
movement directions of the Y bar  3, it is possible to ef-
ficiently perform glossy recording.
[0185] In addition, in the gloss quality mode, as de-
scribed above, smoothed clear inks are recorded on the
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upper layer of an image recorded on the medium M, and
thus it is possible to secure visibility of the image and to
give glossiness to the image.
[0186] At this time, since color inks are ejected from
the first ejection area A1, and clear inks are ejected from
the second ejection area A2, the color inks are recorded
on the medium M when the Y bar 3 moves in the sub-
scanning direction F, and then the clear inks are recorded
on the upper layer of the color inks when the Y bar 3
moves in the opposite direction to the sub-scanning di-
rection F. As above, since an image can be formed and
be given glossiness through a single reciprocation of the
Y bar 3, it is possible to efficiently perform recording an
image with glossiness.
[0187] In addition, since air sucking means or blowing
means is operated, it is possible to prevent dust from
being attached to surfaces of ink droplets of clear inks
until the clear inks are irradiated with ultraviolet rays and
are cured and to thereby realize high gloss image quality
with sufficient glossiness.
[0188]   In addition, in the thickness heaping quality
mode, as described above, since the thickness-heaping
layers of the clear inks having thickness are laminated
on the upper layer of an image recorded on the medium
M, and the smoothed clear inks are recorded thereon, it
is possible to secure visibility of the image, to make the
clear inks have thickness, and to give glossiness to the
image.
[0189] Further, since the ultraviolet-ray irradiation de-
vices 6 are disposed on the front side and the rear side
of the first ejection area A1 and the second ejection area
A2 in the main scanning direction S, it is possible to cure
all ink droplets ejected from ink nozzles through a single
scanning in which the carriage is reciprocated in the main
scanning direction.
[0190] Although the preferred embodiment of the
present invention has been described above, the present
invention is not limited to the above-described embodi-
ment. For example, the number or an arrangement of the
UVLEDs 63 installed in the ultraviolet-ray irradiation de-
vice 6, the number or an arrangement of the partition
plates 64 installed in the ultraviolet-ray irradiation device
6, turning-on control of each UVLED 63, and the like are
appropriately set depending on a desired illuminance dis-
tribution, a desired image quality of an image, or the like.
[0191] In addition, although, in the above-described
embodiment, a case where three partition plates 64 are
installed in the ultraviolet-ray irradiation device 6 has
been described as description of the printing process
method, any number of partition plates 64 may be in-
stalled, and seven partition plates 64 may be installed as
shown in Fig. 20. In this case, in the coating steps α2 of
the gloss quality mode, the UVLEDs 63a to 63c are turned
on, and the UVLEDs 63d to 63h are turned off, thereby
achieving an effect equivalent to a case of reducing an
amount of light emitted from the UVLEDs 63 disposed in
the area B2.
[0192] Further, although, in the above-described em-

bodiment, a description has been made that ink droplets
are ejected only in the forward path of the carriage 4
moving in the main scanning direction S in the description
of the printing control method, ink droplets may be ejected
in both of forward path and return path of the carriage 4
moving in the main scanning direction S.
[0193] In addition, although, in the above-described
embodiment, a description has been made that all the
UVLEDs 63 are turned on in the image recording steps
α1 of the gloss quality mode, for example, as shown in
Fig. 22, the UVLEDs 63 disposed in  the area B3 and the
area B4 may be turned off in order to suppress color inks
from being excessively cured. Thus, since the color inks
are not irradiated with ultraviolet rays until the coating
steps α2 after being irradiated with the ultraviolet rays
during the second pass recording, the color inks are sup-
pressed from being much cured, thereby increasing ad-
hesiveness of the color inks and the clear inks.
[0194] In addition, although, in the above-described
embodiment, a description has been made that three
kinds of steps including the image recording and the coat-
ing steps β1, the thickness heaping steps β2, and the
gloss process steps β3 are performed as the thickness
heaping quality mode, the thickness heaping steps β2
are not necessarily required to be performed, and, for
example, two kinds of steps including the image record-
ing and the coating steps β1 and the gloss process steps
β3 may be performed as the thickness heaping quality
mode.
[0195] Further, although, in the above-described em-
bodiment, operations of inserting and removing the par-
tition plates 64 into and from the ultraviolet-ray irradiation
device 6 have not been described in detail, for example,
the partition plates 64 may be inserted and removed into
and from the opening of the recess 62 after detaching
the cover 65, and, as shown in Fig. 21, the partition plates
64 are configured to be withdrawn  to inside of the main
body 61, and the partition plates 64 may be moved be-
tween the main body 61 and the recess 62. In this case,
movement of each of the partition plates 64 may be per-
formed through control using an actuator, a lead screw,
or the like, or may be performed by projecting a knob
physically fixed to each of the partition plates 64 from the
main body 61 and operating this knob.
[0196] In addition, although, in the above-described
embodiment, a description has been made that the par-
tition plate 64 is formed in a trapezoidal plate shape, any
shape may be employed as long as ultraviolet rays in the
sub-scanning direction F can be shielded.
[0197] Further, although, in the above-described em-
bodiment, a description has been made that the partition
plates 64 are provided in the ultraviolet-ray irradiation
device 6 so as to control proceeding of ultraviolet rays
emitted from the UVLEDs 63 in the sub-scanning direc-
tion F, the partition plates 64 are not essential constituent
elements, and irradiation illuminance of ultraviolet rays
applied to ultraviolet-ray curable inks may be changed in
the sub-scanning direction F by individually controlling
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turning-on of each UVLED 63. For example, as shown
in an ultraviolet-ray irradiation device 6A of Fig. 23A,
shield means 66a to 66h may be provided on the  vertical
lower sides of the respective UVLEDs 63a to 63h, and
ultraviolet rays emitted from the adjacent UVLEDs 63
may be suppressed from being applied to the vertical
lower sides of the turned-on UVLEDs 63, thereby chang-
ing irradiation illuminance of the ultraviolet rays in the
sub-scanning direction F. In addition, as shown in an ul-
traviolet-ray irradiation device 6B of Fig. 23B, respective
UVLEDs 63a to 63h may be disposed at the bottom of
the ultraviolet-ray irradiation device 63 without forming a
recess, and ultraviolet rays emitted from the adjacent UV-
LEDs 63 may be suppressed from being applied to the
vertical lower sides of the turned-on UVLEDs 63, thereby
changing irradiation illuminance of the ultraviolet rays in
the sub-scanning direction F.
[0198] In addition, although, in the above-described
embodiment, a description has been made that the ul-
traviolet-ray irradiation devices 6 are disposed on both
the front side and the rear side of the ink jet heads 5 in
the main scanning direction S, the ultraviolet-ray irradi-
ation devices may be disposed on either the front side
or the rear side of the ink jet heads 5 in the main scanning
direction S.
[0199] Further, although, in the above-described em-
bodiment, a description has been made that the ultravi-
olet-ray irradiation device 6a has the same configuration
as the  ultraviolet-ray irradiation device 6b, both of the
two do not necessarily have the same configuration, and
may appropriately have different configurations within
the scope without departing from the spirit of the present
invention.
[0200] In addition, although, in the above-described
embodiment, a description has been made that areas for
ejecting ink droplets are specified in the ink nozzles 8
formed in each of the ink jet heads 5 such that a band in
which color inks are recorded and a band in which clear
inks are recorded are shifted in the sub-scanning direc-
tion F, an ink jet head ejecting color inks and an ink jet
head ejecting clear inks may be physically shifted in the
sub-scanning direction F such that a band in which color
inks are recorded and a band in which clear inks are
recorded are shifted in the sub-scanning direction F.
[0201] Further, although, in the above-described em-
bodiment, a description has been made that a nozzle
string of the ink nozzles 8 forming each band is arranged
in a line in the sub-scanning direction F, a nozzle string
of the ink nozzles 8 may be shifted in the main scanning
direction S for each band or a plurality of bands by ar-
ranging a plurality of ink jet heads 5 in the main scanning
direction S, or the like. In addition, although, in the above-
described embodiment, a description has been made
that the ink nozzles 8 ejecting color  inks and the ink
nozzles 8 ejecting clear inks are shifted in the main scan-
ning direction S and are arranged, these ink nozzles may
be arranged in a line in the sub-scanning direction F. In
this case, ink nozzles ejecting color inks and ink nozzles

ejecting clear inks may be formed in different ink jet
heads, or may be formed in the same ink jet head.
[0202] Further, although, in the above-described em-
bodiment, the UVLED 63 is used as a light source of the
ultraviolet-ray irradiation device 6, any means such as a
UV lamp may be used as long as it can emit ultraviolet
rays.
[0203] Further, although, in the above-described em-
bodiment, a description has been made that the ink jet
heads 5 and the medium M are relatively moved in the
sub-scanning direction F by moving the ink jet heads 5
through transport of the Y bar 3, either of the ink jet heads
5 and the medium M may be practically moved, or both
of the two may be moved. For example, a grid rolling type
may be used in which the ink jet heads 5 and the medium
M are relatively moved in the sub-scanning direction F
by transporting the medium M.

Claims

1. An ink jet recording apparatus comprising:

a carriage that can be reciprocated in a main
scanning direction;
ink ejection means mounted on the carriage and
including a plurality of ink nozzles which eject
ultraviolet-ray curable inks on a recording me-
dium and are formed in a sub-scanning direc-
tion;
ultraviolet-ray irradiation means mounted on the
carriage, for irradiating the recording medium
with ultraviolet rays; and
a control unit that controls the ink ejection means
and the ultraviolet-ray irradiation means, where-
in
the carriage or the recording medium is moved
in the sub-scanning direction perpendicular to
the main scanning direction,
the ink jet recording apparatus further includes
air sucking means for sucking air on the record-
ing medium side or blowing means for blowing
a gas toward the recording medium side,
the ink nozzles are provided with a plurality of
pass areas which can record a plurality of bands,
the ultraviolet-ray irradiation means includes a
plurality of light sources applying ultraviolet rays
so as to respectively correspond to the plurality
of bands, and
the control unit controls turning-on and turning-
off of the light source for each pass area for eject-
ing the ultraviolet-ray curable inks.

2. The ink jet recording apparatus according to claim
1, wherein the air sucking means is disposed at a
front end or a rear end of the carriage in the scanning
direction.
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3. The ink jet recording apparatus according to claim
1, wherein the blowing means is disposed at a front
end or a rear end of the carriage in the scanning
direction and blows a gas in a direction perpendicular
to the scanning direction.

4. The ink jet recording apparatus according to claim
1, wherein the blowing means is disposed at a front
end of the carriage in the scanning direction and
blows a gas toward a front side in the scanning di-
rection.

5. A printing method using the ink jet recording appa-
ratus according to any one of claims 1 to 4, in which
the light source irradiating the band where the pass
area for ejecting light-transmissive ultraviolet-ray
curable inks is located with ultraviolet rays is turned
off, and the light-transmissive  ultraviolet-ray curable
inks are recorded on a recording medium, the meth-
od comprising:

a step of turning on the light source irradiating
the band where a pass area disposed further
toward an upstream side of the carriage or the
recording medium in the sub-scanning direction
than the pass area for ejecting the light-trans-
missive ultraviolet-ray curable inks is located
with ultraviolet rays, so as to cure the ultraviolet-
ray curable inks recorded on the recording me-
dium in subsequent scannings; and
a step of sucking air on the recording medium
side by operating the air sucking means or a
step of blowing a gas toward the recording me-
dium side by operating the blowing means be-
fore, when, or after the ultraviolet-ray curable
inks are ejected.

6. The printing method according to claim 5, wherein
the light source is turned on which irradiates the band
where a pass area disposed on an upstream side in
the sub-scanning direction so as to be adjacent to
the pass area for ejecting the light-transmissive ul-
traviolet-ray curable inks is located with ultraviolet
rays such that the ultraviolet-ray curable inks are ir-
radiated with ultraviolet rays, and a light amount of
ultraviolet rays applied from the light source dis-
posed on a downstream side in the sub-scanning
direction is smaller than a light amount of ultraviolet
rays applied from  the light source disposed on an
upstream side in the sub-scanning direction.
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