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(54) INKJET RECORDING DEVICE

(57) An inkjet recording device which is capable of
recording an image including a portion in which at least
one color in three primary colors is mixed with gray on a
recording medium by using inks in the three primary
colors (yellow, magenta, cyan), black, and gray includes
five ink ejecting portions which eject ink in one color of
yellow, magenta, cyan, black and gray, respectively, to
the recording medium conveyed by a conveyer, the five
ink ejecting portions are provided at different positions

with respect to a conveying direction of the recording
medium by the conveyer, and the gray ink ejecting portion
ejecting the ink in gray in the five ink ejecting portions is
disposed inside an arrangement range of a primary-color
ink ejecting portion group consisting of three ink ejecting
portions which eject ink in the three primary colors in the
five ink ejecting portions with respect to the conveying
direction.
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Description

Background

Technological Field

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

Description of the Related Art

[0002] Conventionally, an inkjet recording device
which records images and the like by causing an ink to
be ejected from a nozzle provided in an ink ejecting por-
tion and to reach a desired position on a recording me-
dium conveyed by a conveyer. As one of the inkjet re-
cording devices, such a device is known that a plurality
of the ink ejecting portions each of which ejects inks in
colors different from each other is provided at different
positions with respect to a conveying direction of the re-
cording medium, and a color image can be recorded on
the recording medium being conveyed by causing the
ink to be ejected from each of the ink ejecting portions
at appropriate timing.
[0003] In such inkjet recording devices, in addition to
the ink ejecting portions which eject inks in process colors
consisting of three primary colors (yellow, magenta, cy-
an) and black, such an art is known that an ink ejecting
portion which ejects an ink in gray which is an achromatic
color with brightness higher than black is further provid-
ed, and by enabling recording of an image in color in
which at least one of the three primary colors and gray
are mixed, color reproducibility of a recorded image is
improved (Japanese Patent Laid-Open No. 2012-920,
for example).

Summary

[0004] However, if the number of the ink ejecting por-
tions is increased and the larger a distance between the
colors with respect to the conveying direction becomes,
the more a positional displacement amount of the record-
ing medium with respect to a width direction orthogonal
to the conveying direction tends to increase.
[0005] Since displacement occurs also in an impact
position of the ink in accordance with such positional dis-
placement of the recording medium, colors of the inks
ejected from each of the plurality of ink ejecting portions
are not mixed as desired, which leads to occurrence of
a color shift in the recorded image. In particular, in the
inkjet recording device which uses the gray ink in addition
to the inks in the process colors, when the distance be-
tween the ink ejecting portion which ejects the gray ink
and the ink ejecting portions which eject inks in the three
primary colors becomes larger, the color shift occurs
since gray and the three primary colors are not mixed
appropriately. As a result, an improvement effect of color
reproducibility by the gray ink cannot be obtained easily

anymore, and there is a problem that an image quality
lowers.
[0006] An object of the present invention is to provide
an inkjet recording device which can suppress deterio-
ration of an image quality deterioration of a recorded im-
age.
[0007] In order to achieve at least one of the aforemen-
tioned objects, according to an aspect of the present in-
vention, an inkjet recording device is:

an inkjet recording device which is capable of record-
ing an image including a portion in which at least one
color in three primary colors of yellow, magenta, and
cyan is mixed with gray by using inks in yellow, ma-
genta, cyan, black, and gray on a recording medium,
including:

a conveyer which conveys the recording medi-
um; and
five ink ejecting portions each of which ejects
ink in one color different from each other in yel-
low, magenta, cyan, black, and gray to the re-
cording medium conveyed by the conveyer, in
which

the five ink ejecting portions are provided at positions
different from each other with respect to a conveying
direction of the recording medium by the conveyer;
and
the gray ink ejecting portion which ejects ink in gray
in the five ink ejecting portions is disposed inside an
arrangement range of a primary-color ink ejecting
portion group consisting of the three ink ejecting por-
tions which eject inks in the three primary colors in
the five ink ejecting portions with respect to the con-
veying direction.

Brief Description of the Drawings

[0008] The advantages and features provided by one
or more embodiments of the invention will become more
fully understood from the detailed description given here-
inbelow and the appended drawings which are given by
way of illustration only, and thus are not intended as a
definition of the limits of the present invention.

Fig. 1 is a diagram illustrating outline configuration
of an inkjet recording device;
Fig. 2 is a schematic diagram illustrating configura-
tion of a head unit;
Fig. 3 is a block diagram illustrating major functional
configuration of the inkjet recording device;
Fig. 4 is a diagram illustrating a position of a B which
is a special color in a hue circle;
Fig. 5 is a diagram illustrating an arrangement order
of the head unit;
Fig. 6 is a diagram illustrating another example of
the arrangement order of the head unit;
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Fig. 7 is a diagram illustrating positions of O and B
which are special colors in a variation 1 in the hue
circle;
Fig. 8A is a diagram illustrating the arrangement or-
der of the head unit in the variation 1;
Fig. 8B is a diagram illustrating the arrangement or-
der of the head unit in the variation 1;
Fig. 8C is a diagram illustrating the arrangement or-
der of the head unit in the variation 1;
Fig. 8D is a diagram illustrating the arrangement or-
der of the head unit in the variation 1;
Fig. 9 is a diagram illustrating positions of R and V
which are special colors in a variation 2 in the hue
circle;
Fig. 10A is a diagram illustrating the arrangement
order of the head unit in the variation 2;
Fig. 10B is a diagram illustrating the arrangement
order of the head unit in the variation 2;
Fig. 10C is a diagram illustrating the arrangement
order of the head unit in the variation 2;
Fig. 10D is a diagram illustrating the arrangement
order of the head unit in the variation 2; and
Fig. 11 is a diagram illustrating another example of
the arrangement order of the head unit.

Detailed Description of Embodiments

[0009] Hereinafter, one or more embodiments of the
present invention will be described with reference to the
drawings. However, the scope of the invention is not lim-
ited to the disclosed embodiments.
[0010] Hereinafter, embodiments of an inkjet recording
device of the present invention will be described on the
basis of the drawings.
[0011] Fig. 1 is a diagram illustrating outline configu-
ration of the inkjet recording device 1 which is an embod-
iment of the present invention.
[0012] The inkjet recording device 1 includes a con-
veyer 10, a recording portion 20, a controller 30 and the
like.
[0013] The conveyer 10 includes a driving roller 11, a
driven roller 12, a conveyer belt 13, a conveyer motor
14, a rotary encoder 15, a pressing roller 16, a separating
roller 17 and the like.
[0014] The driving roller 11 is rotated around a rotation
shaft by driving of the conveyer motor 14. The conveyer
belt 13 is a ring-shaped belt supported by the driving
roller 11 and the driven roller 12 (hereinafter, collectively
referred to also as conveyer rollers) on an inner side and
circularly moved around by following a rotating operation
of the driving roller 11. The driven roller 12 is rotated
around a rotation shaft in parallel with the rotation shaft
of the driving roller 11 by following a circular movement
of the conveyer belt 13. As the conveyer belt 13, those
of a material which is flexibly bent on a contact surface
with the conveyer roller and reliably supports a recording
medium m are used, and a belt made of a resin such as
rubber or a steel belt, for example, can be used. This

conveyer belt 13 can allow the recording medium m to
be stably placed on the conveyer belt 13 since it has a
material and/or configuration adsorbing the recording
medium m.
[0015] The conveyer motor 14 rotates/operates the
driving roller 11 at a rotation speed according to a control
signal from the controller 30. The conveyer motor 14 can
rotate the driving roller 11 backward in a direction oppo-
site to a normal conveying direction. The conveyer 10
performs a conveying operation for conveying the record-
ing medium m in a moving direction (conveying direction)
of the conveyer belt 13 by circular movement of the con-
veyer belt 13 at a speed according to the rotation speed
of the driving roller 11 in a state where the recording
medium m is placed on the conveyance surface of the
conveyer belt 13.
[0016] The conveyance of the recording medium m
may be performed intermittently in a form that the con-
veyance is temporarily stopped for a period during which
ink ejection by the conveyer 10 is performed, for example.
The conveying operation of the conveyer 10 is assumed
to include the operation of temporarily stopping the con-
veyance as above.
[0017] In this embodiment, a cloth is used as the re-
cording medium m. The recording medium m is unwound
from (fed out of) a roll (recording medium unwinding por-
tion) around which the recording medium m is wound and
supplied onto the conveyer belt 13. The conveyer 10 of
this embodiment is configured capable of conveying the
recording medium m with a width of approximately 2 m
in a width direction orthogonal to the conveying direction
and a length of the entire roll of approximately 4000 m.
The recording medium m having a width smaller than 2
m in the width direction may be conveyed by the conveyer
10. Moreover, the conveyer 10 may be configured capa-
ble of conveying the recording medium m with a width
larger than 2 m in the width direction or may be configured
such that a maximum width of the conveyable recording
medium m in the width direction is smaller than 2 m.
[0018] For the recording medium m, various mediums
that can fix the ink ejected on the surface such as paper
or a sheet-shaped resin and the like can be used, not
limited to the aforementioned cloth. Moreover, instead of
the lengthy recording medium m rewound from the roll,
the recording medium m having a short length such as
a sheet may be also used.
[0019] The rotary encoder 15 outputs a pulse signal
(detection signal) to the controller 30 and a head control-
ler 24 (Fig. 3) each time the driving roller 11 is rotated by
a predetermined angle. Configuration of the rotary en-
coder 15 is not particularly limited but may be such that
a code wheel having a plurality of slits aligned on a pre-
determined circumference and rotated with the driving
roller 11, a light emitter which emits light to the slits of
the code wheel and a light receiver which detects the
light emitted from the light emitter and passed through
the slits are provided, and the pulse signal based on the
detection result of the light by the light receiver is output

3 4 



EP 3 590 720 A1

4

5

10

15

20

25

30

35

40

45

50

55

to the controller 30 and the head controller 24, for exam-
ple. Here, the pulse signal can be output at a timing of
rising and falling at each of two squares (A-phase and
B-phase) having the same cycle as a light receiving cycle
of the slit passing light and phases different from each
other by 90 degrees, for example. In such configuration,
the rotation direction of the driving roller 11 can be de-
tected by the phase of the A-phase and the B-phase.
[0020] The pressing roller 16 removes floating from a
conveyance surface such as wrinkles by pressing the
recording medium m supplied to the conveyance surface
of the conveyer belt 13 onto the conveyance surface.
[0021] The separating roller 17 peels the recording me-
dium m off the conveyance surface and sends it to a post-
processing device, not shown, by pulling the recording
medium m having been conveyed in a state adsorbed to
the conveyer belt 13 with a predetermined pressure. In
this embodiment, a drier which dries the recording me-
dium m on which an image is recorded, a steamer which
steams the recording medium m for improving coloring
and fixing the ink, a washer which washes out stains,
unfixed ink or the like, a cutter which cuts the recording
medium m at a predetermined position and the like are
provided as a post-processing device.
[0022] The recording portion 20 includes six head units
21 (ink ejecting portions). Each of the head units 21 has
a plurality of recording elements each performing an ink
ejecting operation for ejecting the ink on the basis of im-
age data, and by means of the ink ejecting operations of
the plurality of recording elements, an image recording
operation for recording an image on the recording medi-
um m conveyed by the conveyer 10 is performed. The
six head units 21 eject inks in colors different from each
other. More specifically, each of the head units 21 ejects
ink in one color different from each other in six colors of
yellow (Y), magenta (M), cyan (C), black (K), gray (Gy),
and blue (B).
[0023] Hereinafter, the head units 21 ejecting the inks
in Y, M, C, K, Gy, and B are also referred to as the head
unit 21Y, the head unit 21M, the head unit 21C, the head
unit 21K (black-ink ejecting portion), and the head unit
21 Gy (gray-ink ejecting portion), and the head unit 21B
(special-color ink ejecting portion). Moreover, a unit
group consisting of the head units 21Y, 21M, and 21C
ejecting the inks in the three primary colors is also re-
ferred to as a primary-color head unit group (primary-
color ink ejecting portion group). Moreover, the "five ink
ejecting portions" are constituted by the head units 21Y,
21M, 21C, 21K, and 21Gy excluding the head unit 21B
in the six head units 21.
[0024] In these six colors, four colors consisting of
three primary colors used for expression of a color by
subtractive color mixing Y, M, and C and K (black) that
cannot be obtained easily in actuality by mixture of the
three primary colors are called process colors (basic
colors) and are a combination of the basic colors used
for recording of an image by various image forming ap-
paratuses including the inkjet recording device. Herein-

after, one color in the three primary colors is also referred
to as a "primary color".
[0025] Moreover, Gy (gray) is an achromatic color with
brightness higher than K (light color of K) and is used for
expressing a color with chroma lower than the color ex-
pressed by the three primary colors by being mixed with
one or two or more colors in the aforementioned three
primary colors.
[0026] Moreover, B is a color with a hue different from
each of the three primary colors and is called a special
color. In this embodiment, the special color is used for
expressing a color different from the color expressed by
the three primary colors by being mixed with at least one
color in the three primary colors.
[0027] As described above, in the inkjet recording de-
vice 1 of this embodiment, a color obtained by mixing at
least one color in the three primary colors with Gy or B
can be expressed by using the inks in the process colors
and the inks in Gy and B in addition to the color obtained
by mixing the process colors with each other.
[0028] Here, the color mixing in image formation by the
inkjet recording device 1 is expressed by using an effect
that, by causing inks in different colors to reach within a
predetermined neighboring range on the recording me-
dium m, a color looks as if the different colors are mixed
with each other for an observer (from an ordinary macro
viewpoint) of the recording medium m. Therefore, the
inks do not necessarily have to be ejected so that the
inks in a liquid state are united on the recording medium
m but the inks may be ejected in a form in which the inks
in different colors having reached neighboring positions
(or positions at least partially overlapped) are solidified
at timing separately from each other (that is, in the form
not united in the liquid state).
[0029] Moreover, in this embodiment, a reactive dye
ink suitably used for the recording medium m of natural
fibers such as cotton and hemp is used. In the reactive
dye ink, dye molecules are covalent-bonded with mole-
cules of the recording medium by executing steaming
processing (heating and humidifying) after being ejected
onto the recording medium m, and the recording medium
m can be colored in a stable state.
[0030] The six head units 21 are arranged at predeter-
mined intervals at positions different from each other with
respect to the conveying direction of the recording me-
dium m. In such configuration, each of the head units 21
forms an image corresponding to the color of the ink eject-
ed from the recording element, and the inkjet recording
device 1 records color images of a target to be recorded
by superimposing and recording images in Y, M, C, K,
Gy, and B in the same region on the recording medium m.
[0031] The arrangement order of the six head units 21
will be described later in detail.
[0032] Fig. 2 is a schematic diagram illustrating con-
figuration of the head unit 21. In Fig. 2, a plan view of the
entire head unit 21 when seen from a side facing the
conveyance surface of the conveyer belt 13 is illustrated.
[0033] The head unit 21 includes 54 recording heads
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22 in each of which a plurality of recording elements each
ejecting the ink is provided. In each of the recording
heads 22, the recording elements are aligned so as to
continue over a width of approximately 72 mm in the width
direction. The recording element provided in the record-
ing head 22 has a pressure chamber storing the ink, a
piezoelectric element provided on a wall surface of the
pressure chamber, and a nozzle 23, respectively. In this
recording element, when a driving signal for deform-
ing/operating the piezoelectric element is input, the pres-
sure chamber is deformed by deformation of the piezo-
electric element, and a pressure in the pressure chamber
is changed, whereby the ink is ejected from the nozzle
23 communicating with the pressure chamber. In Fig. 2,
a position of an ink ejection port of the nozzle 23 in the
recording element is illustrated. The aligning direction of
the recording elements in each of the recording heads
22 is not limited to the width direction orthogonal to the
conveying direction but may be a direction crossing the
conveying direction at an angle other than a right angle.
[0034] In the head unit 21, a head module 22M is con-
figured by the two recording heads 22 adjacently dis-
posed in the conveying direction with such a positional
relationship that the nozzles 23 of the recording elements
are disposed alternately with respect to the width direc-
tion. Moreover, in the head unit 21, a line head is config-
ured by 27 pieces of the head modules 22M disposed in
a houndstooth check state so that their arrangement with
respect to the width direction are partially overlapped with
each other with such a positional relationship that ranges
capable of ejecting the ink from the nozzles 23 are con-
tinuously connected over the recording width (approxi-
mately 2 m) of the image with respect to the width direc-
tion. The head unit 21 is used with at a fixed position
during recording of an image and records an image in a
single-pass system by sequentially ejecting the ink at a
predetermined interval at different positions in the con-
veying direction in accordance with the conveyance of
the recording medium m. The number of the head mod-
ules 22M (therefore, the number of the recording heads
22) can be changed as appropriate in accordance with
a length in the width direction of the recording medium
m and the like.
[0035] Fig. 3 is a block diagram illustrating major func-
tional configuration of the inkjet recording device 1.
[0036] The inkjet recording device 1 includes a con-
veyance driving portion 101 and a rotary encoder 15 pro-
vided in the conveyer 10, a head controller 24 and a head
driving portion 221 provided in the head unit 21, a con-
troller 30, an image processor 41, an operation display
portion 42, an input/output interface 43, a bus 44 and the
like.
[0037] The conveyance driving portion 101 moves the
conveyer belt 13 at a predetermined moving speed by
rotating the driving roller 11 at a predetermined rotation
speed by supplying a driving signal to the conveyer motor
14 on the basis of the control signal supplied from the
controller 30.

[0038] The head controller 24 outputs various control
signals and image data to the head driving portion 221
at appropriate timing according to the control signal from
the controller 30 and a count number of the pulse signal
input from the rotary encoder 15.
[0039] The head driving portion 221 supplies a driving
signal for deforming/operating the piezoelectric element
to the recording element of the recording head 22 in ac-
cordance with the control signal and the image data input
from the head controller 24 and causes the ink to be
ejected from an opening portion of each of the nozzles 23.
[0040] The controller 30 has a CPU 31 (Central
Processing Unit), a RAM 32 (Random Access Memory),
a ROM 33 (Read Only Memory) and a storage portion 34.
[0041] The CPU 31 causes programs for various types
of control and setting data stored in the ROM 33 to be
read out and stored in the RAM 32 and executes various
types of calculation processing by executing the pro-
grams. Moreover, the CPU 31 integrally controls the en-
tire operation of the inkjet recording device 1.
[0042] The RAM 32 provides a memory space for work
to the CPU 31 and stores temporary data. The RAM 32
may include a non-volatile memory.
[0043] The ROM 33 stores programs for various types
of control executed by the CPU 31, the setting data and
the like. Rewritable non-volatile memory such as an EEP-
ROM (Electrically Erasable Programmable Read Only
Memory), a flash memory and the like may be used in-
stead of the ROM 33.
[0044] The storage portion 34 stores print jobs (image
recording instructions) input from an external device 2
through the input/output interface 43 and image data re-
lated to the print job. As the storage portion 34, an HDD
(Hard Disk Drive) is used, for example, and a DRAM (Dy-
namic Random Access Memory) or the like may be also
used at the same time.
[0045] The image processor 41 executes predeter-
mined image processing to the image data stored in the
storage portion 34 under control by the controller 30 and
causes the image data after the image processing to be
stored in the storage portion 34. Examples of the image
processing executed by the image processor 41 includes
rasterizing processing for converting PDL (Page Descrip-
tion Language) data input from the external device 2 and
stored in the storage portion 34 to image data in a raster
format, color conversion processing for converting image
data of each of color components R, G, and B to image
data of each of color components of Y, M, C, K, Gy, and
B, halftone processing to the image data and the like.
The color conversion processing among them includes
processing of separating and converting colors in the
original image data in the raster format to a combination
of predetermined colors determined in advance (combi-
nation of colors to be mixed) correspondingly to the color
in Y, M, C, K, Gy, and B. The six colors used in the inkjet
recording device 1 include a color with a high frequency
of being mixed in a color combination and a color with a
low frequency of being mixed in a color combination in
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this separation and conversion processing. In one exam-
ple, Y in the three primary colors has a lower frequency
of being mixed with Gy as compared with M and C.
[0046] The image data of Y, M, C, K, Gy, and B gen-
erated as above is supplied to the head unit 21 in the six
head units 21 to which the color of the ink corresponds,
and the ink ejection operation is performed on the basis
of the supplied image data under the control by the con-
troller 30 and the head controller 24.
[0047] The aforementioned various types of image
processing may be executed in the controller 30 without
providing the image processor 41. Moreover, it may be
so configured that the aforementioned various types of
image processing is executed in the external device 2
provided outside the inkjet recording device 1, and the
image data after the processing is stored in the storage
portion 34.
[0048] The operation display portion 42 includes a dis-
play device such as a liquid crystal display and an organic
EL display and an input device such as an operation key
or a touch panel disposed by being stacked on a screen
of the display device. The operation display portion 42
causes various types of information to be displayed on
the display device or converts an input operation per-
formed by a user to the input device to an operation signal
and outputs it to the controller 30.
[0049] The input/output interface 43 mediates trans-
mission/reception of data between the external device 2
and the controller 30. The input/output interface 43 is
configured by any of various serial interfaces and various
parallel interfaces or a combination of them, for example.
[0050] The bus 44 is a path for conducting transmis-
sion/reception of a signal between the controller 30 and
other configurations.
[0051] The external device 2 is a personal computer,
for example, and supplies print jobs and image data and
the like to the controller 30 through the input/output in-
terface 43.
[0052] The constituent elements of the inkjet recording
device 1 are not limited to the above, but other constituent
elements may be provided as necessary. A sensor (ab-
normality detector) which detects placement abnormality
such as floating of the recording medium m and foreign
substances adhering onto the recording medium m may
be provided on an upstream side of the head unit 21 with
respect to the conveying direction, for example.
[0053] Subsequently, a combination of colors used by
being mixed with each other in the inks in the six colors
used in the inkjet recording device 1 will be described.
[0054] In the inkjet recording device 1, the combina-
tions of colors used by being mixed with each other in
the inks in the six colors are determined in advance.
[0055] More specifically, four colors added with Gy to
the three primary colors Y, M, and C are used by being
mixed with each other.
[0056] Moreover, B which is the special color is used
by being mixed only with M and C in the three primary
colors and is used without being mixed with Y. Moreover,

B is used by being mixed with Gy.
[0057] Though K (black) is used without being mixed
with other colors but if it is mixed with other colors, its
brightness, chroma and a hue are not changed. Thus, K
does not lead to a color shift of K itself even if an impact
position is displaced.
[0058] The colors (M, C) in the three primary colors to
be mixed with B which is a special color is determined
on the basis of a relative relationship of a hue in a hue
circle.
[0059] Fig. 4 is a diagram illustrating a position of B
which is the special color in the hue circle.
[0060] Here, in the hue circle, a hue which is one of
three elements of color is arranged in a ring shape in a
continuously changing order that is recognized. In the
hue circle in Fig. 4, Y, R (red), M, B, C, and G (green)
are arranged at a 60-degree interval in this order clock-
wise. In the following, three ranges divided by positions
of the hues corresponding to Y, M, and C in the hue circle
are assumed to be hue ranges A1 to A3. The hue range
A1 among them is a range divided by the positions of the
hues corresponding to Y and M, the hue range A2 is a
range divided by the position of the hues corresponding
to M and C, and the hue range A3 is a range divided by
the positions of the hues corresponding to C and Y.
[0061] As illustrated in Fig. 4, the special color B be-
longs to the hue range A2.
[0062] With regard to the reactive dye ink used in this
embodiment, the ink having a hue of B in the hue range
A2 can be prepared easily due to a color of a dye which
can be used for the reactive dye ink. Thus, B is used as
the special color in this embodiment.
[0063] Here, B used as the special color is a color with
a hue within a range from 7.5B to 7.5PB in the Munsell
hue circle, for example.
[0064] In recording of an image by the inkjet recording
device 1, the special color belonging to a hue range in
the hue circle is used by being mixed with a primary color
corresponding to hues on both ends of the hue range to
which the special color belongs (hereinafter, referred to
as a "neighboring primary color" for convenience), while
it is used without being mixed with a primary color with
a hue different from the hues on the both ends of the hue
range to which the special color belongs (hereinafter, re-
ferred to as an "opposite primary color" for convenience).
That is because, when the special color is mixed with the
opposite primary color, it becomes a color close to an
achromatic color and does not contribute to improvement
of color reproducibility of the recorded image by color
mixing.
[0065] More specifically, B is used by being mixed with
M and C which are neighboring primary colors of B, while
it is used without being mixed with Y which is an opposite
primary color.
[0066] In the color conversion processing by the afore-
mentioned image processor 41, image data of each of
Y, M, C, K, Gy, and B is generated so as to satisfy the
condition relating to availability of the aforementioned
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color mixing. More specifically, in each of the image data
of B and Y which are not mixed with each other, a pixel
(ON pixel) corresponding to ink ejection is disposed with
such a positional relationship that the inks in B and Y are
not ejected in the neighboring range where they are rec-
ognized as being mixed.
[0067] On the other hand, in the image data of the other
colors to be mixed, the ON pixel of each image data is
disposed so that the ejected inks are ejected in the neigh-
boring range where they are recognized as being mixed
with each other in accordance with the color in the image
data before the conversion.
[0068] Subsequently, the arrangement order of the six
head units 21 will be described.
[0069] Fig. 5 is a diagram illustrating the arrangement
order of the head units 21 in this embodiment. In this
figure, a relationship among the arrangement positions
of the six head units 21 in the conveying direction (they
are assumed to be P1 to P6 in order from the upstream
side in the conveying direction) and the colors of the inks
ejected from the head units 21 arranged at each of the
arrangement positions P1 to P6 is illustrated. As illustrat-
ed in Fig. 5, the head units 21 ejecting the inks in K, B,
M, Gy, C, and Y are arranged in this order from the up-
stream side in the conveying direction in this embodi-
ment.
[0070] By arranging the head units 21 in the aforemen-
tioned order, color shifts in the recorded image can be
suppressed. The reasons for that will be described below.
[0071] In the inkjet recording device 1, if the inks in
different colors ejected from each of the separate head
units 21 did not reach desired positions, the different
colors are not mixed with each other appropriately, which
leads to occurrence of a color shift in the recorded image.
[0072] More specifically, in the inkjet recording device
1 of this embodiment, if meandering occurs in the con-
veyer belt 13, the recorded image M goes diagonally with
respect to the conveying direction, and a positional dis-
placement occurs with respect to the width direction of
the recording medium m between the different positions
with respect to the conveying direction. As a result, the
impact positions in the width direction of the inks ejected
from separate head units 21, respectively, are relatively
shifted, and desired color mixing is not performed, where-
by the aforementioned color shift occurs. The meander-
ing of the conveyer belt 13 occurs due to unbalanced
distribution of a force in the width direction received by
the conveyer belt 13 from the conveying roller, whereby
a contact range of the conveyer belt 13 in the conveying
roller is shifted in the width direction or the like.
[0073] If the recording medium m goes diagonally due
to the meandering of the conveyer belt 13 or the like, a
positional displacement amount of the recording medium
m in the width direction tends to be larger between two
points having a large distance with respect to the con-
veying direction. Therefore, the inks ejected from each
of the head units 21 in the six head units 21 at a larger
arrangement interval with respect to the conveying direc-

tion can have the impact positions displaced in the width
direction and cause the color shift in the recorded image
more easily.
[0074] On the other hand, as described above, the
combination of the colors not to be mixed with each other
is determined in advance for the inks in the six colors
used in the inkjet recording device 1. Thus, the colors in
the combination not to be mixed with each other do not
cause the color shift in the recorded image even if the
impact positions of the inks are displaced. Therefore, the
head units 21 corresponding to the colors not to be mixed
with each other are arranged as far as possible, and the
head units 21 of the colors used by being mixed are
brought as close as possible to each other so that the
color shift can be suppressed.
[0075] More specifically, as illustrated in Fig. 5, the
head unit 21Gy is disposed inside an arrangement range
r of the primary-color head unit group consisting of the
head units 21Y, 21M, and 21C. Moreover, these four
head units 21 are continuously disposed (P3 to P6).
[0076] As a result, a distance between the head unit
21Gy and the head units 21Y, 21M, and 21C ejecting the
inks in the three primary colors used by being mixed with
Gy is kept small. Thus, the impact position displacement
in the width direction can be kept small between the ink
in Gy and the ink in each of the three primary colors, and
the color shift related to color mixing between Gy and the
three primary colors in the recorded image is suppressed.
[0077] Moreover, the head unit 21Gy is disposed clos-
er to a downstream side in the conveying direction than
the head unit 21M in the primary-color head unit group
and closer to the upstream side than the remaining two
head units 21C and 21Y. In other words, the head unit
21Gy is disposed at a second position from the upstream
side in the conveying direction in these four head units
21. In more detail, the four head units 21 are disposed
in the order of the head unit 21M, the head unit 20Gy,
the head unit 21C, and the head unit 21Y from the up-
stream side in the conveying direction.
[0078] It is known that when the ink in Gy is ejected
after the ink in Y, M or C is ejected so as to reach and
then, a part of (or the whole of) the ink in Gy is made to
reach by overlapping, the colors in the ink having reached
before Gy can be easily darkened, and a color gamut
that can be expressed becomes smaller. In other words,
reduction of the color gamut caused by an influence of
the ink in Gy is suppressed for the color of the ink ejected
after Gy. Thus, by disposing the head unit 21Gy in the
four head units 21 at the second position from the up-
stream side in the conveying direction, as much ink as
possible in the three primary colors (that is, two colors)
can be ejected after Gy, and a color gamut of the recorded
image can be ensured as wide as possible.
[0079] In more detail, since M is a color with the lowest
brightness and chrome in the three primary colors, this
is the color with the smallest influence of darkening
caused by ejection of Gy later. Thus, by disposing the
head unit 21M on the upstream side of the head unit
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21Gy and by disposing the head units 21C and 21Y on
the downstream side, darkening of the two colors, that
is, C and Y is suppressed, and reduction of the color
gamut can be effectively kept smaller. Moreover, since
Y is the color with the highest brightness and chrome in
the three primary colors, by disposing it closer to the
downstream side than M and C so as to be ejected lastly
in the three primary colors, the darkening by the influence
of the other colors can be kept smaller more effectively.
[0080] Moreover, in this embodiment, Y is the color
with the lowest frequency of being mixed with Gy in the
three primary colors. In view of this, the head unit 20Gy
is disposed adjacent to the head units 21M and 21C and
at a position not adjacent to the head unit 21Y. That is,
by placing the head units 21M and 21C corresponding
to M and C with a relatively high frequency of color mixing
with Gy adjacent to the head unit 21Gy, image quality
deterioration caused by a color shift can be suppressed
more effectively.
[0081] Moreover, the head unit 21B which ejects the
ink in B which is a special color is disposed outside (P2)
the arrangement range r of the primary-color head unit
group. Moreover, at a position (P6) farthest from the head
unit 21B in the arrangement range r of the primary-color
head unit group, the head unit 21Y which ejects the ink
in the opposite primary color (Y) with respect to B is dis-
posed.
[0082] As a result, the inks in the special color (B) and
the opposite primary color (Y) not to be mixed are ejected
from the head units 21B and 21Y, respectively, with the
positional relationship (P2 and P6) with a large interval
with respect to the conveying direction and thus, even if
the impact positions of the inks ejected from these head
units 21B and 21Y are displaced in the width direction
due to the diagonal moving of the recording medium m,
it does not cause a color shift in the recorded image.
[0083] Since B and Gy are used by being mixed with
each other, M is sandwiched between B and Gy in the
positional relationship in which an inter-color distance is
somewhat longer, but the color-mixing frequencies of B
and Gy are lower than the color-mixing frequency be-
tween the three primary colors and Gy and thus, a prob-
lem of image quality deterioration caused by the color
shift does not occur easily even in such arrangement.
[0084] Moreover, the head unit 21K which ejects the
ink in K is disposed on the most upstream side (P1) with
respect to the conveying direction. By disposing the head
unit 21K of K which is not to be mixed with any color on
the end portion, the head units 21 corresponding to the
other colors to be mixed can be disposed closer to each
other.
[0085] As illustrated in Fig. 6, the head unit 21K may
be disposed on the most downstream side (P6) with re-
spect to the conveying direction.

(Variation 1)

[0086] Subsequently, a variation 1 of the aforemen-

tioned embodiment will be described. In the following,
differences from the aforementioned embodiment will be
described.
[0087] In this variation, two colors O (orange) (first spe-
cial color) and B (second special color) are used as spe-
cial colors. Thus, the inkjet recording device 1 includes
seven head units 21 including a head unit 210 (first spe-
cial-color ink ejecting portion) which ejects an ink in O
and a head unit 21B (second special-color ink ejecting
portion) which ejects an ink in B.
[0088] Fig. 7 is a diagram illustrating positions of O and
B which are special colors in the hue circle.
[0089] As illustrated in Fig. 7, O belongs to the hue
range A1.
[0090] With the reactive dye ink, an ink having a hue
of orange can be prepared easily in the hue range A1
due to the color of the dye which can be used for the
reactive dye ink. Thus, O is used as the special color
belonging to the hue range A1 is used in this variation.
[0091] Here, orange used as the special color is a color
with a hue within a range from 7.5R to 7.5YR in the Mun-
sell hue circle, for example.
[0092] Since O belongs to the hue range A1 with the
both ends being M and Y, the neighboring primary colors
of O are M and Y, and the opposite primary color is C.
Thus, O is used by being mixed with M and Y which are
the neighboring primary colors, while it is used without
being mixed with C which is the opposite primary color.
[0093] Moreover, when the special colors belonging to
the hue ranges different from each other are to be used
as in this variation, the special colors are used without
being mixed with each other. This is due to the reason
similar to the reason why the special color and the op-
posite primary color are not mixed. Therefore, O and B
which are two special colors of this variation are used
without being mixed with each other.
[0094] Figs. 8A to 8D are diagrams illustrating an ar-
rangement order of the head units 21 in this variation.
[0095] In this variation, the head units 21 which eject
inks in K, B, C, Gy, M, Y, and O are arranged in this order
from the upstream side of the conveying direction as il-
lustrated in Fig. 8A.
[0096] Here, the head unit 210 and the head unit 21B
which eject the two special colors (O and B) which are
not used by being mixed with each other are disposed
on both sides sandwiching the arrangement range r of
the primary-color head unit group. That is, the head unit
210 is disposed on the downstream side (P7) of the head
unit 21Y and the head unit 21B is disposed on the up-
stream side (P2) of the head unit 21C with respect to the
conveying direction.
[0097] In such arrangement, the distance between the
head unit 210 and the head unit 21B becomes large, but
since O and B are used without being mixed, even if the
impact position displacement in the width direction of the
inks ejected from these head units 21 occurs due to the
diagonal moving of the recording medium m, it does not
cause a color shift in the recorded image.
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[0098] Moreover, at a position farthest from the head
unit 21 which ejects the ink in the special color in the
arrangement range r of the primary-color head unit group,
the head unit 21 which ejects the ink in the opposite pri-
mary color of the special color (that is, the color used
without being mixed with the special color) is disposed.
[0099] More specifically, at the position (P6) farthest
from the head unit 21B (P2) in the arrangement range r,
the head unit 21Y which ejects the ink in Y which is the
opposite primary color of B is disposed. Moreover, at the
position (P3) farthest from the head unit 210 (P7) in the
arrangement range r, the head unit 21C which ejects the
ink in C used without being mixed with O is disposed.
[0100] By means of such arrangement, the inks in the
special color and in the opposite color which are not to
be mixed are ejected, respectively, from the head units
21 with the positional relationship with the large interval
with respect to the conveying direction and thus, even if
the impact position displacement in the width direction
of the inks ejected from these head units 21 occurs due
to the diagonal moving of the recording medium m, it
does not cause a color shift in the recorded image.
[0101] Moreover, as the result of such arrangement,
the head unit 21 which ejects the ink in the special color
and the head unit 21 which ejects the ink in the neigh-
boring primary color to be mixed with the special color
can be relatively brought closer. More specifically, the
arrangement positions of the head units 210, 21Y, and
21M which eject the inks in O, Y, and M which are mixed
with each other can be brought closer (P5 to P7), and
the arrangement positions of the head units 21B, 21C,
and 21M which eject the inks in B, C, and M to be mixed
with each other can be brought closer (P2, P3, P5). Thus,
the impact position displacement in the width direction
of the inks in the special color and the primary colors to
be mixed with each other can be made smaller, and a
color shift in the recorded image can be suppressed.
[0102] Moreover, the arrangement order of the head
units 21 in this variation may be such as in Figs. 8B to 8D.
[0103] In Fig. 8B among them, the head units 21 which
eject the inks in B, C, Gy, M, Y, O, and K are arranged
in this order from the upstream side in the conveying
direction. The arrangement order in Fig. 8B is obtained
by changing the position of the head unit 21K in the ar-
rangement order in Fig. 8A to the most downstream side
(P7) with respect to the conveying direction, and the po-
sitions of the other six head units 21 are shifted to the
upstream side by one each.
[0104] Moreover, in Fig. 8C, the head units 21 which
eject the inks in O, Y, M, Gy, C, B, and K are arranged
in this order from the upstream side in the conveying
direction. The arrangement order in Fig. 8C is obtained
by reversing the arrangement order in Fig. 8A with re-
spect to the conveying direction.
[0105] Moreover, in Fig. 8D, the head units 21 which
eject the inks in K, O, Y, M, Gy, C, and B are arranged
in this order from the upstream side in the conveying
direction. The arrangement order in Fig. 8D is obtained

by changing the position of the head unit 21K in the ar-
rangement order in Fig. 8C to the most upstream side
(P1) with respect to the conveying direction, and the po-
sitions of the other six head units 21 are shifted to the
downstream side by one each. At another viewpoint, the
arrangement order in Fig. 8D is obtained by reversing
the arrangement order in Fig. 8B with respect to the con-
veying direction.

(Variation 2)

[0106] Subsequently, a variation 2 of the aforemen-
tioned embodiment will be described. In this variation,
the special color to be used is different from that in the
variation 1. In the following, differences from the variation
1 will be described.
[0107] In this variation, a disperse dye ink in a state
where the dye is dispersed in the ink is used. The disperse
dye ink is used suitably to a chemical dye such as poly-
ester and acetate.
[0108] Moreover, in this variation, red (R) and violet
(V) are used as special colors. Thus, the inkjet recording
device 1 includes seven head units 21 including a head
unit 21R (first special-color ink ejecting portion) which
ejects an ink in R and a head unit 21V (second special-
color ink ejecting portion) which ejects an ink in V.
[0109] Fig. 9 is a diagram illustrating positions of R and
V which are special colors in the hue circle.
[0110] As illustrated in Fig. 9, R belongs to the hue
range A1, and V belongs to the hue range A2. Thus, R
is used by being mixed with M and Y which are neigh-
boring primary colors, while it is used without being mixed
with C which is an opposite primary color. Moreover, V
is used by being mixed with M and C which are neigh-
boring primary colors, while it is used without being mixed
with Y which is an opposite primary color. Moreover, the
special colors of R and V are used without being mixed
with each other.
[0111] With disperse dye ink, the ink in a color having
a hue of red in the hue range A1 can be prepared easily
due to a relationship of the color of dyes which can be
used for the disperse dye ink, and the ink in a color having
a hue of violet in the hue range A2 can be prepared easily.
Thus, R and V are selected as the two special colors in
this embodiment.
[0112] Here, red used as the special color is a color
with a hue within a range from 7.5RP to 7.5R in the Mun-
sell hue circle, for example. Moreover, violet used as the
special color is a color with a hue within a range from
7.5PB to 7.5P in the Munsell hue circle, for example.
[0113] Figs. 10A to 10D are diagrams illustrating the
arrangement order of the head units 21 in this variation.
[0114] In this variation, as illustrated in Fig. 10A, the
head units 21 which eject inks in K, V, C, Gy, M, Y, and
R are arranged in this order from the upstream side in
the conveying direction. This arrangement order corre-
sponds to that obtained by replacing O with R and B with
V in the arrangement order in the variation 1 illustrated
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in Figs. 8A to 8D.
[0115] The arrangement order may be such as in Figs.
10B to 10D instead of the arrangement order in Fig. 10A.
The arrangement orders in Figs. 10B to 10D correspond
to those obtained by replacing O with R and B with V in
the arrangement order in Figs. 8B to 8D, respectively.
[0116] By employing such arrangement orders, the
head units 21 which eject inks in R and V, R and C, and
Y and V which are not to be mixed with each other can
be disposed at positions separated from each other with
respect to the conveying direction. Thus, even if the im-
pact positions of the inks of these combinations are dis-
placed due to the diagonal moving of the recording me-
dium m, it does not cause a color shift in the recorded
image.
[0117] As described above, the inkjet recording device
1 according to this embodiment can record an image in-
cluding a portion in which at least one color in the three
primary colors of Y, M, and C is mixed with Gy by using
the inks in Y, M, C, K, and Gy on the recording medium
m, includes the conveyer 10 which conveys the recording
medium m and the five head units 21 which eject ink in
one color of Y, M, C, K, and Gy different from each other
to the recording medium m, conveyed by the conveyer
10, respectively, the five head units 21 are provided at
positions different from each other with respect to the
conveying direction of the recording medium m by the
conveyer 10, and the head unit 21Gy which eject the ink
in Gy in the five head units 21 is disposed inside the
arrangement range of the primary-color head unit group
consisting of the three head units 21 which eject the inks
in the three primary colors in the five head units 21 with
respect to the conveying direction.
[0118] According to such configuration, distances be-
tween the head unit 21Gy and the head units 21Y, 21M,
and 21C which eject the inks in the three primary colors
can be made smaller. Thus, even if the diagonal moving
of the recording medium m occurs, the impact position
displacement in the width direction between the ink in Gy
and the ink in each color of the three primary colors can
be made smaller and thus, a color shift in the colors ex-
pressed by combinations of Gy and the three primary
colors can be suppressed and moreover, image quality
deterioration of the recorded image caused by the color
shift can be suppressed. In particular, since Gy has a
high frequency to be mixed with each color of the three
primary colors, the color shift can be effectively sup-
pressed by making the distance between Gy and each
color of the three primary colors smaller by the arrange-
ment as above.
[0119] Moreover, the head unit 21Gy is disposed on
the downstream side of any one of the head units 21
belonging to the primary-color head unit group and on
the upstream side of the remaining two head units 21
belonging to the primary-color head unit group with re-
spect to the conveying direction. As described above, by
disposing the head unit 21Gy in the head units 21Y, 21M,
21C, and 21Gy at the second from the upstream side in

the conveying direction, the inks in the two colors in the
three primary colors can be ejected after Gy and thus,
darkening of the color caused by ejection of the ink in Gy
after the primary-color inks can be suppressed as much
as possible, and reduction of a color gamut on the re-
corded image can be suppressed.
[0120] Moreover, the head unit 21Gy is disposed at
the position adjacent to the two head units 21 except the
head unit 21 which ejects the ink in the color with the
lowest frequency of being mixed with Gy in accordance
with the color conversion processing determined in ad-
vance in the three head units 21 belonging to the primary-
color head unit group. More specifically, the head unit
21Gy is disposed at the position adjacent to the head
unit 21M and the head unit 21C. As described above, by
placing the head units 21M and 21C in the colors with
relatively high frequencies of being mixed with Gy adja-
cent to the head unit 21Gy, the image quality deterioration
caused by a color shift can be effectively suppressed.
[0121] Moreover, the head unit 21M, the head unit
21Gy, the head unit 21C, and the head unit 21Y are ar-
ranged in order from the upstream side with respect to
the conveying direction. Since M is a color with the lowest
brightness and chroma in the three primary colors, the
influence of darkening by ejection of Gy later is the small-
est. Thus, by disposing the head unit 21M on the up-
stream side of the head unit 21Gy, darkening of the two
colors, that is, C and Y is suppressed, and reduction of
the color gamut can be effectively kept smaller. Moreo-
ver, since Y is the color with the highest brightness and
chrome in the three primary colors, by disposing it closer
to the downstream side than M and C so as to be ejected
last in the three primary colors, the darkening by the in-
fluence of the other colors can be kept smaller more ef-
fectively.
[0122] Moreover, the head unit 21K which ejects the
ink in black in the aforementioned five head units 21 is
disposed outside the arrangement range r of the primary-
color head unit group with respect to the conveying di-
rection. In such configuration, the head units 21Y, 21M,
21C, and 21Gy can be continuously disposed in the con-
veying direction and thus, the impact position displace-
ment of the ink in the width direction can be suppressed
more effectively by making the distance among these
head units 21 smaller.
[0123] Moreover, when the special color is used, the
head unit 21 which ejects the ink in the special color is
further provided, and the head unit 21 of the special color
is disposed outside the arrangement range r of the pri-
mary-color head unit group with respect to the conveying
direction. More specifically, the head unit 21B in the
aforementioned embodiment, the head units 21B and
210 in the variation 1 and the head units 21V and 21R in
the variation 2 are all disposed outside the arrangement
range r. By providing the head unit 21 which ejects the
ink in the special ink as above, color reproducibility can
be improved more than a case where an image is formed
only by the inks in the process color and Gy. Moreover,
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by disposing the head unit 21 of the special color outside
the arrangement range r of the primary-color head unit
group, the head units 21Y, 21M, 21C, and 21Gy can be
disposed continuously in the conveying direction and
thus, the impact position displacement of the ink in the
width direction can be suppressed more effectively by
making the distance among these head units 21 smaller.
[0124] Moreover, when the special color is used, the
head unit 21Y which ejects the ink in the primary color
(opposite primary color) used without being mixed with
the special color in the three primary colors is disposed
at the farthest position from the head unit 21 of the special
color in the arrangement range r of the primary-color head
unit group. More specifically, in the aforementioned em-
bodiment, the head unit 21Y of Y which is not mixed with
B is disposed at the farthest position from the head unit
21B in the arrangement range r. Moreover, in the varia-
tion 1, the head unit 21Y of Y not to be mixed with B is
disposed at the farthest position from the head unit 21B,
and the head unit 21C of C not to be mixed with O is
disposed at the farthest position from the head unit 210
in the arrangement range r. Moreover, in the variation 2,
the head unit 21Y of Y not to be mixed with V is disposed
at the farthest position from the head unit 21V, and the
head unit 21C of C not to be mixed with R is disposed at
the farthest position from the head unit 21R in the ar-
rangement range r. As a result, since the inks in the spe-
cial color and in the opposite primary color not to be mixed
are ejected, respectively, from these head units 21 with
the positional relationship with the large interval with re-
spect to the conveying direction, even if the impact po-
sition displacement in the width direction of the ink eject-
ed from the head units 21 of the special color and the
opposite primary color, respectively, occurs, it does not
cause a color shift in the recorded image.
[0125] Moreover, when the special color is used, the
head unit 21K which ejects the ink in K in the aforemen-
tioned five head units 21 is disposed closer to the up-
stream side or on the downstream side with respect to
the conveying direction than the other arbitrary head unit
21. By disposing the head unit 21K of K which is not to
be mixed with any color on the end portion as above, the
head units 21 corresponding to the colors to be mixed
can be disposed closer to each other. Thus, the color
shift can be suppressed effectively.
[0126] Moreover, the inkjet recording device 1 accord-
ing to the variation 1 includes the head unit 210 which
ejects the ink in O and the head unit 21B which ejects
the ink in B. Moreover, the inkjet recording device 1 ac-
cording to the variation 2 includes the head unit 21R
which ejects the ink in R and the head unit 21V which
ejects the ink in V. By using inks in a plurality of special
colors as above, color reproducibility of the recorded im-
age can be further improved.
[0127] Moreover, when the recording medium m of a
cloth is used, mixing of the process color with gray and
the special color is effective in improvement of color re-
producibility and by applying the aforementioned config-

uration, a color shift is suppressed, and desired color
reproducibility improvement effects can be obtained.
[0128] The present invention is not limited to the afore-
mentioned embodiment and each of the variations but is
capable of various changes.
[0129] For example, only the inks in five colors of Y,
M, C, K, and Gy may be used without using the ink in the
special color. The arrangement order of the five head
units 21 in this case may be K, M, Gy, C, and Y from the
upstream side in the conveying direction as illustrated in
Fig. 11, for example.
[0130] Moreover, when the ink in the special color is
used, the number of special colors is not limited to one
or two colors, but three or more colors may be used. The
ink in the special color belonging to the hue range A3
may be further used, for example.
[0131] Moreover, an ink in light magenta (Lm) which
is a light color of M and an ink in light cyan (Lc) which is
a light color of C may be further used.
[0132] In any case, the head unit 21 which ejects the
ink in an added color is preferably disposed outside the
arrangement range r of the primary-color head unit group.
[0133] The arrangement orders of the head units 21 in
the aforementioned embodiment and each of the varia-
tions are examples and not limiting.
[0134] For example, the arrangement order illustrated
in the aforementioned embodiment and each of the var-
iations may be reversed with respect to the conveying
direction, for example.
[0135] Moreover, the arrangement order of the head
units 21Y, 21M, and 21C which eject the inks in the three
primary colors may be switched as necessary.
[0136] Moreover, the example in which the head unit
21Gy in the head units 21Y, 21M, 21C, and 21Gy is dis-
posed at the second from the upstream side in the con-
veying direction was described but it is not intended to
be limiting, and the head unit 21Gy may be disposed at
a third from the upstream side in the conveying direction.
[0137] Moreover, the position of the head unit 21K is
not limited to the end portion on the upstream side or on
the end portion on the downstream side in the conveying
direction. For example, the head unit 21K may be dis-
posed at a position adjacent to the arrangement range r
of the primary-color head unit group or may be disposed
inside the arrangement range r of the primary-color head
unit group as necessary.
[0138] Moreover, the hue circle is not limited to that in
the aforementioned embodiment (in which Y, R, M, B, C,
and G are disposed at the 60-degree interval) but another
type of hue circle such as the Munsell’s hue circle or a
PCCS hue circle in which hues corresponding to Y, R,
M, B, C, and G are arranged in this order may be used.
[0139] Moreover, in the aforementioned embodiment
and each of the variations, the example in which the re-
cording medium m is conveyed by the conveyer 10 in-
cluding the conveyer belt 13 is described but it is not
intended to be limiting, and the conveyer 10 may use a
conveyer drum as a conveying member and hold the re-
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cording medium m on an outer peripheral surface of the
rotating conveyer drum and convey it. Even if such con-
veyer drum is used, a positional displacement can occur
with respect to the width direction of the recording medi-
um m and thus, a color shift caused by the positional
displacement of the recording medium m can be sup-
pressed by applying the present invention.
[0140] Some embodiments of the present invention
have been described, but the scope of the present inven-
tion is not limited to the aforementioned embodiments
but includes the scope of the invention described in the
claims and the equivalent scopes.
[0141] Although embodiments of the present invention
have been described and illustrated in detail, the dis-
closed embodiments are made for purposes of illustration
and example only and not limitation. The scope of the
present invention should be interpreted by terms of the
appended claims.

Claims

1. An inkjet recording device (1) which is capable of
recording an image including a portion in which at
least one color in three primary colors of yellow, ma-
genta, and cyan is mixed with gray by using inks in
yellow, magenta, cyan, black and gray on a recording
medium (M), comprising:

a conveyer (10) which conveys the recording
medium; and
five ink ejecting portions (21) each of which
ejects ink in one color different from each other
in yellow, magenta, cyan, black, and gray to the
recording medium conveyed by the conveyer,
wherein
the five ink ejecting portions are provided at po-
sitions different from each other with respect to
a conveying direction of the recording medium
by the conveyer; and
the gray ink ejecting portion (21Gy) which ejects
ink in gray in the five ink ejecting portions is dis-
posed inside an arrangement range of a prima-
ry-ink ejecting portion group (21Y, 21M, 21C)
including the three ink ejecting portions which
eject inks in the three primary colors in the five
ink ejecting portions with respect to the convey-
ing direction.

2. The inkjet recording device according to claim 1,
wherein
the gray ink ejecting portion is disposed on a down-
stream side of any one of the ink ejecting portions
belonging to the primary-color ink ejecting portion
group and on an upstream side of the remaining two
ink ejecting portions belonging to the primary-color
ink ejecting portion group with respect to the con-
veying direction.

3. The inkjet recording device according to claim 1 or
2, wherein
the gray ink ejecting portion is disposed at a position
adjacent to the two ink ejecting portions except the
ink ejecting portion which ejects the ink in a color
with a lowest frequency of being mixed with gray in
accordance with color conversion processing deter-
mined in advance in the three ink ejecting portions
belonging to the primary-color ink ejecting portion
group.

4. The inkjet recording device according to any one of
claims 1 to 3, wherein
the gray ink ejecting portion is disposed at a position
adjacent to the ink ejecting portion (21M) which
ejects the ink in magenta and the ink ejecting portion
(21C) which ejects the ink in cyan.

5. The inkjet recording device according to any one of
claims 1 to 4, wherein
the ink ejecting portion which ejects the ink in ma-
genta, the gray ink ejecting portion, the ink ejecting
portion which ejects the ink in cyan, and the ink eject-
ing portion (21Y) which ejects the ink in yellow are
arranged in order from the upstream side with re-
spect to the conveying direction.

6. The inkjet recording device according to any one of
claims 1 to 5, wherein
the black ink ejecting portion (21K) which ejects the
ink in black in the five ink ejecting portions is disposed
outside the arrangement range of the primary-color
ink ejecting portion group with respect to the con-
veying direction.

7. The inkjet recording device according to any one of
claims 1 to 6, further comprising:

a special-color ink ejecting portion which ejects
the ink in a special color with a hue different from
each of the three primary colors, wherein
the special-color ink ejecting portion is disposed
outside the arrangement range of the primary-
color ink ejecting portion group with respect to
the conveying direction.

8. The inkjet recording device according to claim 7,
wherein
the special color is used by being mixed with a color
of part of the three primary colors; and
at a position farthest from the special-color ink eject-
ing portion in the arrangement range of the primary-
color ink ejecting portion group, an ink ejecting por-
tion which ejects an ink in a color used without being
mixed with the special color in the three primary
colors is disposed.

9. The inkjet recording device according to claim 7 or
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8, wherein
the black ink ejecting portion which ejects an ink in
black in the five ink ejecting portions is disposed clos-
er to an upstream side or to a downstream side with
respect to the conveying direction than an arbitrary
ink ejecting portions excluding the black ink ejecting
portion in the five ink ejecting portions and the spe-
cial-color ink ejecting portion.

10. The inkjet recording device according to any one of
claims 7 to 9, further comprising:

a first special-color ink ejecting portion (210)
which ejects an ink in a first special color; and
a second special-color ink ejecting portion (21B)
which ejects an ink in a second special color,
wherein
the first special color is orange and the second
special color is blue.

11. The inkjet recording device according to any one of
claims 7 to 9, further comprising:

a first special-color ink ejecting portion (21R)
which ejects an ink in a first special color; and
a second special-color ink ejecting portion (21V)
which ejects an ink in a second special color,
wherein
the first special color is red and the second spe-
cial color is violet.

12. The inkjet recording device according to any one of
claims 1 to 11, wherein
the recording medium is a cloth.
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