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(54) INKJET RECORDING APPARATUS

(57) An inkjet recording apparatus includes, an ink
ejector which includes a nozzle and which ejects ink from
the nozzle; a first conveyor which conveys a first record-
ing medium in a predetermined first direction facing an
ink ejecting surface of the ink ejector; a second conveyor
which moves a second recording medium between the
ink ejector and a conveying path of the first recording

medium along a predetermined second direction; and an
imager which is positioned on a moving path along the
second direction of the second recording medium and
which images a surface of the second recording medium
throughout a width in which the ink ejector can record on
the second recording medium in a direction intersecting
with the second direction.
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Description

BACKGROUND

Technological Field

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

Description of the Related Art

[0002] Conventionally, there is an inkjet recording ap-
paratus in which ink is ejected from a large number of
nozzles and an image is recorded. Problems often occur
in nozzles, and it is necessary to adjust the operation
among the nozzles. Therefore, a test image is recorded
to examine the state of ink ejection from each nozzle.
Such test image is analyzed and adjustment is performed
as necessary. If recording media originally for image out-
put is used in such adjustment, this increases costs when
the recording media is expensive. On the other hand, if
a different recording media for inspection is supplied on
a normal conveying path, there is a burden that the re-
cording media needs to be switched. JP2019-202522 de-
scribes inserting another recording medium in the image
recording position from a path different from that used
for a recording medium for recording a normal image.
The test image can be recorded on such recording me-
dium and it is possible to achieve both of the following,
to simplify the burden and to reduce the cost.

SUMMARY

[0003] However, if a separate recording medium is in-
serted from a direction different from the normal convey-
ing direction, and the recording medium is moved rela-
tively with relation to the nozzles and an imager to per-
form a recording operation of the test image and an im-
aging operation, the mechanism of the movable portion
regarding the relative motion becomes complicated. This
results in the burden of control increasing, and the cost
and size increasing in order to obtain sufficient accuracy.
[0004] The present invention is conceived in view of
the above problems of the conventional techniques, and
the purpose of the present invention is to provide an inkjet
recording apparatus in which inspection and adjustment
can be performed more simply and with low costs.
[0005] To achieve at least one of the abovementioned
objects, according to an aspect of the present invention,
an inkjet recording apparatus includes: an ink ejector
which includes a nozzle and which ejects ink from the
nozzle; a first conveyor which conveys a first recording
medium in a predetermined first direction facing an ink
ejecting surface of the ink ejector; a second conveyor
which moves a second recording medium between the
ink ejector and a conveying path of the first recording
medium along a predetermined second direction; and an
imager which is positioned on a moving path along the

second direction of the second recording medium and
which images a surface of the second recording medium
throughout a width in which the ink ejector can record on
the second recording medium in a direction intersecting
with the second direction.
[0006] According to aspect 2, the inkjet recording ap-
paratus according to aspect 1 further includes a controller
which moves the second recording medium, which con-
trols the ink ejector to record a test image on the second
recording medium, and which controls the imager to im-
age the test image.
[0007] According to aspect 3, in the inkjet recording
apparatus according to aspect 2, the controller controls
the second conveyor to move the second recording me-
dium back and forth along the second direction, and to
return the second recording medium to an initial position
after recording and imaging the test image.
[0008] According to aspect 4, in the inkjet recording
apparatus according to aspect 2 or 3, the controller per-
forms the recording and the imaging of the test image
when the second recording medium is moved in either
one direction along the second direction.
[0009] According to aspect 5, in the inkjet recording
apparatus according to aspect 2, the imager is positioned
on an outer side of each end of the ink ejector in the
second direction, and the controller moves the second
recording medium one way from one of both ends to the
other of the both ends each time the recording and the
imaging of the test image is performed.
[0010] According to aspect 6, the inkjet recording ap-
paratus according to any one of aspects 2 to 5, further
includes, a mover which moves the ink ejector in a direc-
tion to change a distance of the first recording medium
from the conveying path, wherein, the second conveyor
moves the second recording medium in a state in which
the mover separates the ink ejector to be separated a
predetermined distance or more from the conveying path.
[0011] According to aspect 7, the inkjet recording ap-
paratus according to any one of aspects 2 to 6, further
includes a maintenance operator regarding maintenance
of the ink ejector, and the second conveyor moves the
second recording medium together with the maintenance
operator.
[0012] According to aspect 8, in the inkjet recording
apparatus according to aspect 7, when the second re-
cording medium moves, while the controller controls the
maintenance operator to perform maintenance, the con-
troller allows the nozzle in which maintenance is per-
formed to eject ink, and the controller records a test image
on the second recording medium.
[0013] According to aspect 9, in the inkjet recording
apparatus according to aspect 7 or 8, the maintenance
operator includes an ink receiver which receives ink
ejected from the ink ejector, and when the test image is
recorded by the ink ejector, the controller allows each
nozzle to discharge ink to the ink receiver before record-
ing the test image.
[0014] According to aspect 10, in the inkjet recording
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apparatus according to any one of aspects 2 to 9, in the
ink ejector, a plurality of nozzles are aligned in a third
direction intersecting with the first direction with a prede-
termined interval, and the third direction is parallel to the
second direction.
[0015] According to aspect 11, in the inkjet recording
apparatus according to any one of aspects 2 to 9, in the
ink ejector, a plurality of nozzles are aligned in a third
direction intersecting with the first direction with a prede-
termined interval, and the first direction and the second
direction are parallel.
[0016] According to aspect 12, in the inkjet recording
apparatus according to any one of aspects 2 to 11, the
ink ejector includes nozzles in a predetermined number
of two or more in positions which are the same in a fourth
direction orthogonal to the second direction, and in the
test image, landing positions from the predetermined
number of nozzles are aligned in a row with a landing
interval being narrower than an interval of the predeter-
mined number of nozzles in the second direction and
equal to or larger than a size of an opening of the nozzle.
[0017] According to aspect 13, in the inkjet recording
apparatus according to aspect 12, the ink ejector includes
a plurality of recording heads each including a nozzle,
the predetermined number of nozzles are provided
throughout the plurality of recording heads, and the land-
ing interval is a predetermined first landing interval be-
tween the nozzles in the same recording head, and the
landing interval is a non-integer multiple of the first land-
ing interval between the nozzles in the different recording
heads.
[0018] According to aspect 14, in the inkjet recording
apparatus according to any one of aspects 2 to 13, the
test image includes a plurality of landing rows in which
ink droplets ejected from the plurality of nozzles land with
a predetermined landing interval, and the controller spec-
ifies the nozzle corresponding to the ink droplet which
does not land normally by setting as a reference from
among the landing rows a landing row which includes
the ink droplets which lands normally in both ends.
[0019] According to aspect 15, in the inkjet recording
apparatus according to any one of aspects 2 to 13, the
test image includes a plurality of landing rows in which
ink droplets ejected from the plurality of nozzles are land-
ed in a predetermined landing interval and the plurality
of landing rows each extend in the same direction and
are aligned in a two-dimensional matrix shape, and the
controller specifies the nozzle corresponding to the ink
droplet which does not land normally by setting as a ref-
erence a landing row which includes the ink droplet which
lands normally in diagonal points in a group of a plurality
of landing rows aligned in a direction orthogonal to a di-
rection that the landing rows extend.
[0020] According to aspect 16, in the inkjet recording
apparatus according to aspect 14 or 15, the controller
does not perform the specifying when there is no landing
row that is to be the reference.
[0021] According to aspect 17, in the inkjet recording

apparatus according to any one of aspects 1 to 16, the
second conveyor includes a relative mover which moves
the second recording medium separately from move-
ment along the moving path.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The advantages and features provided by one
or more embodiments of the invention will become more
fully understood from the detailed description given here-
inafter 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, and where-
in:

FIG. 1 is a diagram showing an overall perspective
view of an inkjet recording apparatus according to a
first embodiment;
FIG. 2 is a diagram showing a bottom view of a sur-
face facing a conveying surface in a head unit;
FIG. 3 is a diagram showing a perspective view de-
scribing an inspection recorder and a maintenance
operator;
FIG. 4 is a block diagram showing a functional con-
figuration of an inkjet recording apparatus;
FIG. 5A to FIG. 5D are diagrams describing an op-
eration procedure when an inspection regarding an
abnormality in ejection is performed;
FIG. 6A and FIG. 6B are diagrams describing a test
image;
FIG. 7 is a flowchart showing a control procedure of
an ejection abnormality detecting process;
FIG. 8A to FIG. 8E are diagrams showing a modifi-
cation of a detecting operation of an ejection abnor-
mality;
FIG. 9A to FIG. 9E are diagrams showing a modifi-
cation of a detecting operation of an ejection abnor-
mality;
FIG. 10 is a perspective view schematically showing
an outer appearance of an inkjet recording apparatus
according to a second embodiment;
FIG. 11A to FIG. 11D are diagrams showing a de-
tecting operation of an ejection abnormality in the
inkjet recording apparatus according to the second
embodiment; and
FIG. 12 is a diagram showing an example of a test
image recorded on a second recording medium.

DETAILED DESCRIPTION OF EMBODIMENTS

[0023] 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.
[0024] Below, an embodiment of the present invention
is described with reference to the drawings.
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[First Embodiment]

[0025] FIG. 1 shows an overall perspective view of an
inkjet recording apparatus 100 according to a first em-
bodiment of the present invention.
[0026] Such inkjet recording apparatus 100 includes a
plurality of line heads, here 6 line heads. The ink is ejected
by a single pass method and the color image can be
recorded. The inkjet recording apparatus 100 includes a
conveyor (first conveyor) 10, a recording operator 20, an
ink supplier 30, and a first imager 41.
[0027] The conveyor 10 includes a driving roller 11, a
conveying belt 12, and a conveying driver 14. The con-
veying driver 14 includes a rotating motor which rotates
the driving roller 11 at a predetermined speed. An endless
conveying belt 12 is wrapped around the driving roller 11
and a following roller which is not shown, and the con-
veying belt 12 rotates and moves with the rotation of the
driving roller. The outside surface of the conveying belt
12 is to be a conveying surface. In the conveyor 10, a
first recording medium M1 (first recording medium) is
placed in a predetermined area on the conveying surface.
The first recording medium M1 is conveyed in a rotating
movement direction according to the rotating movement
of the conveying belt 12 (movement direction of recording
medium during conveying), that is, here, the X-direction
(first direction). The type of first recording medium M1 is
not limited but here, a continuous fabric is used. In the
conveyor 10, for example, a rolled fabric is continuously
sent and placed on the conveying surface and with this,
the cloth can be conveyed.
[0028] The recording operator 20 includes a head unit
21 (see FIG. 2, ink ejector), a carriage 22, a carriage
elevator 23, an inspection recorder 28, a second imager
42 (imager), and a maintenance operator 53.
[0029] The recording operator 20 is provided in a
number of sets according to the number of colors of ink
(here, 6 sets). Each carriage 22 extends in a direction
intersecting with the conveying direction conveyed by the
conveyor 10 on a surface parallel to the conveying sur-
face, and here, this is the orthogonal width direction. Each
carriage is positioned above (height direction) the con-
veying surface of the first recording medium M1 con-
veyed by the conveyor 10. In each carriage 22, a head
unit 21 including a plurality of nozzles N (see FIG. 2)
which eject ink is fixed. The openings of the nozzles N
in the head units 21 are aligned on a surface facing the
first recording medium M1 (ink ejecting surface) through-
out the entire width (Width in which recording can be
performed in the width direction. There may be some
margin in both ends or one end) of the conveyed first
recording medium M1. The number of nozzles N included
in each of the six head units 21 is suitably determined
according to a recording resolution or the size of the first
recording medium M1 with which recording can be per-
formed in the inkjet recording apparatus 100. The plural-
ity of carriages 22, that is, the recording operators 20 are
provided in positions different from each other in the con-

veying direction. The carriage 22 is provided so that the
position in the Z-direction can be changed by the carriage
elevator 23, and the distance of the head unit 21 from
the conveying surface (space between ink ejecting sur-
face and conveying surface) is changed with the move-
ment of the carriage 22. Each recording element 26 per-
forms a recording operation (ejects ink) and the ink is
ejected from the nozzle. With this, an image is recorded
on the first recording medium M1.
[0030] The carriage elevator 23 changes the distance
of the carriage 22 (head unit 21) from the conveying sur-
face (conveying path of the recording medium). The car-
riage elevator 23 includes an elevator motor 232, an elec-
tromagnetic brake 233, a beam member 234, and a sup-
porter 235.
[0031] Two beam members 234 are provided above
(+Z-direction) the conveying belt 12 to be substantially
parallel to a direction intersecting with an X-direction
(here, orthogonal width direction), that is, a Y-direction.
The supporter 235 is fixed in both ends of the beam mem-
ber 234. The elevator motor 234, the electromagnetic
brake 233, and the carriage 22 are attached to the sup-
porter 235. A straight rail which is not illustrated is includ-
ed in the beam member 234 along the extending direction
of the beam member 234 (Y-direction). The inspection
recorder 28 and the maintenance operator 53 are able
to move along the rail.
[0032] The carriage 22 is raised or lowered according
to the operation of the elevating motor 232 and the elec-
tromagnetic brake 233 driven based on the control signal
from the controller 60 (see Fig. 3), and the position is
determined.
[0033] The elevating motor 232 moves the carriage 22
at a predetermined elevating speed. For example, a ser-
vo motor or a stepping motor is used as the elevating
motor 232.
[0034] The electromagnetic brake 233 maintains the
fixed state of the carriage 22. When the fixed state is
released in response to the driving signal, the movement
of the carriage 22 by the elevating motor 232 becomes
temporarily possible. That is, in a normal state including
when the electric power supply is cut, the electromag-
netic brake 233 fixes the carriage 22. For example, a disc
brake is used as the electromagnetic brake 233.
[0035] The ink supplier 30 stores ink of each color used
for recording the image and supplies the ink to the head
unit 21. Here, an ink storage tank 31 for each color is
positioned in a dedicated rack 32, and the ink storage
tank 31 is connected to the head unit 21 through pipes
such as tubes, and the ink of each color is ejected. The
ink of each color is ejected as fine dots from the nozzle
of each head unit 21 supplied with ink and landed on the
first recording medium M1. A mixed color image is re-
corded by expression according to the number of fine
dots, the density according to the size of the dot (liquid
amount) or a combination of the above. The color of the
ink stored in the ink storage tank 31 and supplied to the
head unit 21 can be exchanged.
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[0036] The first imager 41 is provided on a downstream
side in a conveying direction with relation to the recording
operator 20, and the surface of the first recording medium
M1 in which the image is recorded by the recording op-
erator 20 (or passed without recording) is imaged and
read. The first image 41 may include a lamp (not shown).
The lamp evenly illuminates the imaging surface (surface
of the first recording medium M1) imaged by the first im-
ager 41.
[0037] For example, the first imager 41 includes a one-
dimensional imaging sensor. Here, in the one-dimen-
sional imaging sensor, a plurality of imaging elements
are positioned at least throughout the width of the con-
veying belt 12 in the width direction. The first recording
medium M1 moves in the conveying direction by the op-
eration of the conveyor 10, and the first imager 41 is able
to two-dimensionally image the first recording medium
M1. A CCD sensor (Charge Coupled Device) or a CMOS
sensor (Complementary Metal Oxide Semiconductor) is
used as the imaging sensor. Such imaging sensor per-
forms an imaging operation in each imaging element by
outputting a charge amount or voltage according to the
amount of light input in the light receiving element from
the surface of the first recording medium M1 through an
optical system (lens). Here, the imaging sensor is able
to image at each wavelength band (plurality of wave-
length bands) of RGB, and a color read image can be
obtained by the first imager 41. Similar to the carriage
22, the distance of the first imager 41 from the conveying
surface can be changed.
[0038] When the head unit 21 is separated from the
conveying surface, the maintenance operator 53 is able
to move between the head unit 21 and the conveying
surface in the Y-direction. The maintenance operator 53
performs maintenance of the ink ejecting surface of the
head unit 21, specifically, the operation regarding clean-
ing. Here, the maintenance operator 53 performs the wip-
ing operation of the ink ejecting surface as the operation
regarding cleaning.
[0039] The inspection recorder 28 stores a second re-
cording medium M2 (see FIG. 3; second recording me-
dium) inside, and the upper surface side (+Z-direction)
is open so as to expose the second recording medium
M2. When the recording operation of the predetermined
test image is performed by the head unit 21, the inspec-
tion recorder 28 moves between the head unit 21 and
the conveying surface so as to be able to record the test
image on the second recording medium M2. According
to the present embodiment, the movement of the inspec-
tion recorder 28 is performed together with the movement
of the maintenance operator 53. The movement of the
inspection recorder 28 is performed by the control of the
controller 60 in a state in which the bottom of the carriage
22 (head unit 21) is separated by the operation of the
carriage elevator 23 a predetermined distance or more
from the conveying surface of the first recording medium
M1 so as to be suitable for performing the maintenance
operation or recording the test image.

[0040] The second imager 42 is positioned on the mov-
ing path of the inspection recorder 28 in the Y-direction
along the rail of the beam member 234, and images the
surface of the second recording medium M2. One second
imager 42 is provided in each recording operator 20
(here, a total of six), and this is to be a line head for each
of the second recording medium M2. The configuration
of the second imager 42 is to be the same as the first
imager 41 with the exception of the imaging being pos-
sible along the width in which the head unit 21 is able to
record on the second recording medium M2 (read width).
When one or all of the ink colors ejected by the head
units 21 is fixed, the second imager 42 only needs to
include a sensitivity at a wavelength according to the
color of the ejected ink, and the imaging operation does
not have to be performed for all three colors of RGB.
[0041] FIG. 2 is a bottom diagram showing a surface
facing the conveying surface in the head unit 21.
[0042] Here, the head unit 21 of each color is formed
in the same shape and has the same configuration.
Therefore, the description below is based on any one of
the head units 21.
[0043] The head unit 21 includes a plurality of record-
ing heads 211, here, 8 recording heads 211. The open-
ings of a plurality of nozzles N are arranged with a pre-
determined interval (nozzle pitch) between each other in
a Y-direction (third direction, here, the same as the sec-
ond direction (parallel)) on the bottom of the recording
heads 211. The opening positions of the nozzle N may
be positioned in different positions in the X-direction as
long as the opening positions are arranged with a pre-
determined interval in the Y-direction. Here, in each re-
cording head 211, the openings of the nozzles N are po-
sitioned in a hound’s tooth shape. That is, the nozzles N
are positioned as nozzle rows extending in the Y-direc-
tion (arrangement of a predetermined number of 2 or
more nozzles N in the same position in the X-direction)
in 4 locations (2 rows in each recording head 211 through-
out a unit of 4 (plurality) recording heads 211) in the X-
direction (fourth direction orthogonal to the Y-direction).
[0044] The number and size of the openings of the noz-
zles N shown in each figure in the drawings hereafter are
for the purpose of description only. In reality, the number
of openings of the nozzle N may be larger, and the size
of the openings of the nozzles N may be smaller com-
pared to the width of the positioned range in the width
direction of the nozzle N. Both ends of the head unit 21
in the Y-direction are fixed to the carriage 22.
[0045] The 8 recording heads 211 included in one head
unit 21 are positioned in a hound’s tooth shape in different
positions. According to the above, the positioning ranges
of the openings of the nozzles N in each recording head
211 in the Y-direction are positioned different from each
other. With this, each can record the image in ranges
different from each other. The ends of the positioning
range in the Y-direction regarding the nozzles N in the
adjacent recording heads 211 are slightly overlapped.
Therefore, in the head unit 21, by combining the recording
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range in the Y-direction for each of the eight recording
heads 211, the ink can be ejected from the plurality of
nozzles at the above nozzle pitch throughout the entire
width of the first recording medium M1 in the width direc-
tion (there may be a slight margin in both ends).
[0046] FIG. 3 is a perspective view which describes an
inspection recorder 28 and a maintenance operator 53.
[0047] Together with a supporting base 54, the main-
tenance operator 53 is a portion of a maintenance unit
50. The maintenance operator 53 is positioned on the
supporting base 54. The inspection recorder 28 is posi-
tioned on the supporting base 54. Here, the inspection
recorder 28 is positioned in the -Y-direction than the
maintenance operator 53. The supporting base 54 moves
along the rail in the Y-direction and the maintenance op-
erator 53 and the inspection recorder 28 move in the Y-
direction at the same time.
[0048] The inspection recorder 28 includes a rolling
operator 16 (relative mover) of the second recording me-
dium M2. Although not limited, in one inspection, the in-
spection image is recorded in the exposed surface in a
state in which the exposed surface of the second record-
ing medium M2 is fixed. After the inspection ends, the
second recording medium M2 is rolled for one inspection
by the rolling operator 16 before the next inspection
starts. The second recording medium M2 is moved rel-
atively with relation to the inspection recorder 28, and
the recording surface which is not used is exposed. When
the entire second recording medium M2 is rolled and
used, the second recording medium M2 can be ex-
changed to a new one.
[0049] FIG. 4 is a block diagram showing a functional
configuration of the inkjet recording apparatus 100.
[0050] The inkjet recording apparatus 100 includes a
conveyor 10, a recording operator 20, a detector 40, a
maintenance unit 50, a controller 60, a storage 70, a com-
municator 81, a display 82, and an operation receiver 83.
The conveyor 10 includes the above-described convey-
ing driver 14. The detector 40 includes the above-de-
scribed first imager 41 and second imager 42.
[0051] In addition to the above-described configura-
tion, the recording operator 20 includes a carriage driver
24 and a head driver 25. The carriage driver 24 outputs
a driving signal to the above-described elevating motor
232 and electromagnetic brake 233 and operates or fixes
the above. An electromechanical converting element 252
and nozzle N are included in a recording element 26. The
mover according to the present embodiment includes a
carriage elevator 23 and a carriage driver 24.
[0052] The head driver 25 determines whether to out-
put from a driving signal generator (not shown) a driving
waveform signal with a predetermined pattern output pe-
riodically synchronized with a clock signal to the record-
ing elements 26 based on the image data of the recording
target (when there are a plurality of types of driving wave-
form signals, determines which one is output), and per-
forms switching. The electromechanical converting ele-
ment 252 (here, piezoelectric element) operates (de-

forms) in response to the input driving waveform signal,
and causes the pressure of the ink to change in the nozzle
N and in the ink flow path in communication with the noz-
zle N. The predetermined pattern of the driving waveform
signal is not limited and examples include a pulse wave-
form in a trapezoidal wave or a rectangular wave. The
ink pressed out from the nozzle N by the deforming op-
eration of the electromechanical converting element 252
by the driving waveform signal (recording operation of
the recording element 26) is separated from the ink in
the ink flow path in a suitable amount, and ejected as an
ink droplet. The amount of ejected ink (droplet amount)
can be set in a plurality of stages.
[0053] In addition to the above-described second im-
ager 42, the detector 40 includes an encoder 43. The
encoder 43 detects the rotation of the driving motor of
the conveying driver 14 or the driving roller 11 and outputs
a signal according to the rotating direction for each rota-
tion in a predetermined angle. The detector 40 may be
able to separately calculate the moved amount of the
supporting base 54 along the rail.
[0054] The maintenance unit 50 includes a supporting
base mover 51 and an ink receiver driver 52.
[0055] The supporting base mover 51 includes a motor
which moves the supporting base 54 along the rail. The
moved amount by the supporting base mover 51 is able
to measure with the detector 40 as described above. The
inspection recorder 28 and the supporting base mover
51 are included in the second conveyor according to the
present embodiment.
[0056] The ink receiver mover 52 moves an ink receiv-
er 55 (see FIG. 9(b)) to a space between the head unit
21 and the conveying surface and evacuates the ink re-
ceiver 55 from the space. The ink receiver 55 receives
waste ink forcibly discharged or flown out from the nozzle
N and guides the ink to a waste tank. The ink receiver
55 not only receives the waste ink but is also used to
moisturize the area near the opening of the nozzle N.
[0057] The controller 60 centrally controls the entire
operation of the inkjet recording apparatus 100. The con-
troller 60 includes a CPU 61 (Central Processing Unit)
and a RAM 62 (Random Access Memory). The controller
60 performs various processes regarding the image re-
cording based on image data and status signals and clock
signals of the units. The controller 60 performs processes
such as inspection and operation adjustment regarding
the ink ejection from the nozzles N.
[0058] The CPU 61 performs various calculating proc-
esses and controls the following processes in the inkjet
recording apparatus 100 such as conveying, supplying
of ink, ejecting of ink, and imaging operation of the re-
cording image regarding the first recording medium M1,
movement, imaging operation and analysis of the imag-
ing result regarding the second recording medium M2,
and maintenance. The CPU 61 performs calculation and
control of the various processes according to the program
read from the storage 70.
[0059] The RAM 62 provides a memory space for work
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in the CPU 61 and stores temporary data. The storage
region of the temporary data can be suitably divided with
the DRAM region of the storage 70.
[0060] The storage 70 stores the program 71, various
setting data, and the job data 74 regarding the image
recording instruction. The job data 74 includes, recording
target image data, processed data of such recording tar-
get image data, information regarding the operation set-
ting, etc. The program 71 includes, a program to specify
the nozzle in which an abnormality is occurring in the
ejecting state of the ink (abnormal nozzle), various image
processing programs, an abnormal nozzle complemen-
tary process program, etc. Setting data includes, prede-
termined inspection image data 72 for inspection, abnor-
mal nozzle list 73 showing a position of the abnormal
nozzle, etc.
[0061] The storage 70 includes a volatile memory such
as a DRAM and a nonvolatile memory. The temporary
data such as the job data 74 and the processing data
can be stored in the volatile memory, processed with high
speed, and erased after finishing the image recording
operation. The program 71, the setting data, etc. are
stored in the nonvolatile memory, continues to be stored
even if there is no supply of electric power to the inkjet
recording apparatus 100, and the above are readout to
the RAM 62, etc. as necessary. Some programs, setting
data, etc. such as initial data, core programs, etc. can be
stored in a ROM which is not erasable and not rewritable
instead of the nonvolatile memory.
[0062] The communicator 81 is a communication in-
terface which controls the operation of communication
with the external devices. For example, as the commu-
nication interface, one or a plurality of network cards, etc.
corresponding to various communication protocols such
as a LAN card for example is included. Based on the
control by the controller 60, the communicator 81 is able
to obtain the job data including the image data of the
recording target and the setting regarding the image re-
cording from external devices and is able to transmit the
status information to external devices.
[0063] The display 82 performs the display such as the
status and the operation menu of the inkjet recording
apparatus 100 on the display screen in response to the
control signal from the controller 60. An example of the
display screen is a liquid crystal display screen. The dis-
play 82 may include an LED (Light Emitting Diode) lamp
or the like which turns on (or flashes) in response to
whether electric power is supplied and/or warning of an
error, etc.
[0064] The operation receiver 83 receives the opera-
tion from the user and performs an output to the controller
60. For example, the operation receiver 83 includes a
touch sensor. The touch sensor is provided overlapped
on the display screen of the display 82, and may be used
as a touch panel. The operation receiver 83 outputs the
information of the position and the type regarding the
touch operation detected by the touch sensor to the con-
troller 60. The operation receiver 83 may include a press

button switch and/or numeric keys.
[0065] Next, the ejecting inspection from the nozzles
N in the inkjet recording apparatus 100 according to the
present embodiment is described.
[0066] The inkjet recording apparatus 100 performs in-
spections regarding whether the operation of ink ejecting
from the nozzle N is performed normally. The inspections
are performed periodically, before starting each job or
each time after the recording operation is performed a
predetermined number of times. Such inspection is per-
formed by recording a predetermined test image on a
recording medium and imaging and analyzing the test
image. When the test image is recorded on a normal first
recording medium M1, using expensive recording media
is too good for the test image. Therefore, the test image
is recorded on the second recording medium M2.
[0067] FIG. 5A to FIG. 5D are diagrams describing the
operation procedure when the inspection regarding the
abnormality of ejecting ink is performed. Here, the draw-
ing shows one of the carriages 22 (head unit 21) viewed
from a downstream side in the conveying direction (+X
side). The same operation can be performed in any of
the carriages 22 (head unit 21).
[0068] As shown in FIG. 5A, in the normal image re-
cording operation, the carriage 22 is positioned so that
the ink ejecting surface of the head unit 21 is positioned
near the upper surface (conveying surface) of the con-
veying belt 12. As shown in FIG. 5B, when the recording
operation of the test image is performed, the carriage 22
is moved by the carriage elevator 23 in the +Z direction,
and the ink ejecting surface is separated from the con-
veying surface.
[0069] Then, as shown in FIG. 5C, the supporting base
54 is moved in a +Y-direction in a separated space along
the rail from a standby position (initial position) on one
side of the head unit 21 in the Y-direction. Here, the main-
tenance operator 53 positioned in the +Y side comes into
contact with the ink ejecting surface first and wipes the
ink ejecting surface. Then, the inspection recorder 28
faces the portion of the ink ejecting surface which is
wiped. The ink is sequentially ejected from the opening
of the nozzle N facing the second recording medium M2
of the inspection recorder 28 and the test image is re-
corded on the second recording medium M2.
[0070] As shown in FIG. 5D, when the supporting base
54 passes from one end side to the other end side of the
head unit 21, the exposed portion of the second recording
medium M2 is imaged by the second imager 42 and read.
That is, the supporting base 54 and the inspection re-
corder 28 (second recording medium M2) are to simply
move in a straight line, and here, the recording and im-
aging of the test image are performed continuously dur-
ing the straight line movement in one direction. When the
imaging by the second imager 42 ends, the supporting
base 54 is returned to the original standby position by
moving back in the opposite direction (-Y-direction).
When moved in the opposite direction, the head unit 21
can be evacuated further upward or the maintenance op-
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erator 53 can be stored downward so that the mainte-
nance operation is not performed. The speed when
moved in the opposite direction can be faster than the
speed when moving while performing the maintenance
operation and the recording operation of the test image.
[0071] FIG. 6A and FIG. 6B are diagrams which de-
scribe a test image.
[0072] As described above, the width of the exposed
second recording medium M2 in the Y-direction is shorter
than the width of the head unit 21 in the Y-direction.
Therefore, the test image is recorded in a more packed
row than the actual nozzle pitch P1. FIG. 6A schemati-
cally shows a comparison between the bottom of the re-
cording head 211 and the test image on the second re-
cording medium M2.
[0073] In the test image as described above, whether
the ink is ejected from the nozzle (whether ejection is
normal) is specified. Therefore, the position where the
droplets from each nozzle N lands needs to be different.
Here, an interval W1 (landing interval) in the Y-direction
between the landing positions in the test image is deter-
mined to be smaller (narrower) than the nozzle pitch P1
and to be equal to or larger than an opening size P2 of
the nozzles N. The arrangement of the nozzles in the
recording head 211 is to be a hound’s tooth shape as
described above. However, in the test image on the sec-
ond recording medium M2, the landing positions do not
have to be shifted from each other in the Y-direction.
[0074] As shown in FIG. 6B, the test image shows two
landing rows extending in the same direction for each
recording head 211. Each group of landing rows for 8
recording heads 211 are positioned in a two-dimensional
matrix shape of 2 3 4. That is, the landing rows are ar-
ranged in a two-dimensional matrix shape of 4 3 4 (here,
only a portion is displayed). In the analysis of the test
image, the recording head 211 and the nozzle row are
specified by the relation of the positions among the land-
ing rows, and the nozzle N in which the ejection abnor-
mality is occurring is specified according to the distance
from the end of each landing row to the position in which
the abnormal density is detected. Here, the landing rows
(distance between the nozzles in different recording
heads 211) regarding the 4 nozzle rows of the 4 recording
heads 211 in the same position in the X-direction are
aligned with a slight space W3. The space W3 does not
have to be large and is to be slightly larger than the in-
terval W1 between nozzles in the same recording head
211 (first landing interval). However, if the space W3 is
an integral multiple of the interval W1, it may become
difficult to identify the ejection abnormality. Therefore,
the space W3 may be a non-integer multiple of the inter-
val W1, specifically, (k + 0.5) times (k is a natural number),
for example.
[0075] When the test image is analyzed, and the ejec-
tion abnormality occurs in the nozzle N positioned at the
end of the landing row, it may not be easy to identify in
which end the nozzle in which abnormality occurred is
positioned. Here, the droplets are ejected normally in a

left end IL and a right end IR of a line L1 but there is a
missing portion VR in which there is no ink ejection in a
right end of the L2. In this case, when absolute coordi-
nates of the left end are not specified, it is not possible
to specify whether the missing portion of ejecting is oc-
curring in the left end or the right end of the line L2.
[0076] In the inkjet recording apparatus 100 according
to the present embodiment, the length of the line of the
landing rows are measured, and when the measured
length is within a normal range, it is specified that normal
ink ejection (landing) is performed in both ends of the
nozzle row regarding that line. As the reference of the
landing row, one end is to be the reference position and
the position of the end on the same side in other landing
rows are all specified. With this, even if there is a missing
portion of ejecting in at least either one end of both ends
in each line, the missing portion is determined to be the
reference position, and the position in which there is a
missing portion of ink ejection is specified among the
nozzles including the end of the nozzle row.
[0077] Here, regarding the line L1, the length from the
left end IL to the right end IR is determined to be normal.
Therefore, one end, for example, the position of the left
end IL is specified as the reference position based on
the above. From this reference position, based on the
distance Y1 to the missing portion VP in which the line
shaped density change is occurring and the interval W1,
the nozzle N in which the ink ejection is missing is spec-
ified. Regarding the line L2, it is specified that the ink
ejection from the right end nozzle N is missing according
to the distance to the missing portion VR using the left
end as the reference.
[0078] Instead of specifying the reference position for
each nozzle row (landing row), the reference position can
be specified for each recording head 211, that is, in a
unit of 2 nozzle rows (a plurality of landing rows) of the
recording head 211. In this case, the position of the land-
ing row of the recording head 211 as the reference is
specified according to whether the distance between 2
diagonal points (diagonal points) in 2 lines corresponding
to the 2 nozzle rows is normal (that is, landing normally
in the 2 diagonal points). Here, an upper left point IUL
and a lower right point IUR in 2 landing rows at the lower
right are positioned in a correct distance according to
normal ink ejection. Therefore, the point IUL is to be the
reference position, for example. The nozzle N corre-
sponding to the missing portion VQ is specified by the
distance X1 in the X-direction from the point IUL and the
distance Y2 in the Y-direction. Moreover, the assumed
position of each landing row is determined by the relation
of the positions with the landing rows by the recording
head 211. Therefore, for example, the position of the up-
per left point IL is determined using the position of the
point IUL as the reference and the position of the missing
portion VP and the corresponding nozzle N are specified
using the position of the point IL as the reference.
[0079] FIG. 7 is a flowchart showing a control proce-
dure by the controller 60 regarding the ejection abnor-
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mality detecting process executed in the inkjet recording
apparatus 100 according to the present embodiment.
Here, the ejection abnormality detecting process starts
automatically or based on a predetermined input opera-
tion on the operation receiver 83 by the user.
[0080] When the ejection abnormality detecting proc-
ess starts, the controller 60 operates the carriage driver
24 and evacuates the head unit 21 (carriage 22) upward
(Z-direction) (step S101). The controller 60 operates a
rolling driver 17 and rolls the second recording medium
M2, exposes an unused surface and sets the second
recording medium M2 (step S102).
[0081] The controller 60 controls the supporting base
mover 51 to start the moving operation of the supporting
base 54 (second recording medium M2) in the Y-direc-
tion. The controller 60 operates the maintenance opera-
tor 53 to perform the wiping operation of the ink ejecting
surface and allows the ink to be ejected from the nozzle
N after wiping (after maintenance) to record the test im-
age on the second recording medium M2 (step S103).
The controller 60 allows the supporting base 54 to con-
tinue to move, and controls the second imager 42 to im-
age the test image on the second recording medium M2
(step S104). The controller 60 may reverse the moving
direction of the supporting base 54 and return the sup-
porting base 54 to the standby position.
[0082] The controller 60 detects the length of each
landing row, extracts those with a normal length, and
specifies the above as a reference row (step S105). The
controller 60 detects the ejection abnormality based on
the density distribution of the landing rows, and specifies
the nozzle N in which the ejection abnormality is occurring
from the relative position based on the reference coordi-
nates of the reference row in the detected position (step
S106). When there are no normal landing rows, and the
reference row is not specified, the controller 60 may per-
form a predetermined abnormality notification operation
such as a display on the display 82 notifying the abnor-
mality without specifying the nozzle with the ejection ab-
normality, and end the process.
[0083] The controller 60 determines whether the de-
tected ejection abnormality can be complemented by a
setting of complementing ejection using surrounding
nozzles (step S107). When it is determined that the com-
plementing setting is possible ("YES" in step S107), the
controller performs the complementing setting (step
S108) and ends the ejection abnormality detecting proc-
ess. When it is determined that the complementing set-
ting is not possible ("NO" in step S107), for example,
when the nozzle adjacent to the detected abnormal noz-
zle is already an abnormal nozzle, the controller 60 per-
forms a predetermined abnormality notification opera-
tion, for example, the controller 60 controls the display
82 to display the above (step S109). Then, the controller
60 ends the ejection abnormality detecting process.
[0084] FIG. 8A to FIG. 8E and FIG. 9A to FIG. 9E are
diagrams showing a modification of the detecting oper-
ation of the ejection abnormality.

[0085] In the modification 1 shown in FIG. 8A to FIG.
8C, the second imager 42 is positioned on the same side
as the standby position of the supporting base 54. In FIG.
8A and FIG. 8B, the evacuation of the head unit 21, the
maintenance operation, and the recording operation of
the test image are similarly performed as in the above-
described embodiments. When the maintenance opera-
tion and the recording operation of the test image ends,
as shown in FIG. 8C, the supporting base 54 moves in
the opposite direction to the side of the standby position,
and imaging of the test image is performed by the second
imager 42 right before the supporting base 54 returns to
the standby position.
[0086] According to the modification 2 shown in FIG.
8D and FIG. 8E, the inspection recorder 28 is positioned
alone on the supporting base 54 and the maintenance
operator 53 is not provided. The maintenance operator
53 may be positioned on a different supporting base
which moves independently. Moreover, the two second
imagers 42a and 42b are positioned on the outer side of
both ends of the head unit 21 (carriage 22) in the Y-di-
rection. The supporting base 54 can standby in both sides
of the head unit 21. When the ejection abnormality is
detected, the test image is recorded on the second re-
cording medium M2 while moving from one standby po-
sition, and the test image is imaged by either the second
imager 42a or 42b which is positioned right before the
other standby position. In this case, there is no need to
move the supporting base 54 in the opposite direction
and to return the supporting base 54 to the original stand-
by position after imaging, and the supporting base 54
only needs to move one way. The maintenance operator
53 may perform the maintenance separately as neces-
sary, and does not always have to perform the mainte-
nance before recording of the test image.
[0087] The modification 3 is shown in FIG. 9A to FIG.
9E. Here, the second imager 42 is positioned on the side
of one end (left in diagram) of the head unit 21 and this
is the same side as the standby position of the supporting
base 54. In such modification 3, as shown in FIG. 9A,
after the head unit 21 (carriage 22) is evacuated upward,
as shown in FIG. 9B, the ink receiver 55 faces or covers
the ink ejecting surface at a close distance, the ink is
discharged from the nozzles N, and dirty ink is discharged
near the opening of the nozzle N before recording the
test image.
[0088] As shown in FIG. 9C, only the maintenance op-
eration (wiping operation of ink ejecting surface) by the
maintenance operator 53 is performed in response to the
movement of the supporting base 54, and the head unit
21 moves to the other end side (right in the diagram).
Then, as shown in FIG. 9D, when the supporting base
54 moves in the opposite direction to the one end side,
the test image is recorded on the second recording me-
dium M2 of the inspection recorder 28. After arriving to
the one end, as shown in FIG. 9E, the test image is im-
aged by the second imager 42.
[0089] As described above, the inkjet recording appa-
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ratus 100 according to the first embodiment includes a
head unit 21 which includes a nozzle N and which ejects
ink from the nozzle N, a conveyor 10 which conveys a
first recording medium M1 in a X-direction facing an ink
ejecting surface of the head unit 21, a supporting base
mover 51 and an inspection recorder 28 as a second
conveyor which moves the second recording medium M2
between the head unit 21 along the Y-direction and the
conveying path of the first recording medium M1, and a
second imager 42 which is positioned on a moving path
along a Y-direction of the second recording medium M2,
and which images the surface of the second recording
medium M2 throughout a recordable width of the head
unit 21 on the second recording medium M2 in a direction
intersecting with the Y direction (here, X-direction).
[0090] As described above, the recording of the test
image and the imaging of the test image can be per-
formed by the head unit 21 with the one-dimensional
movement of the second recording medium M2 in the Y-
direction without changing the position of the second im-
ager 42 in the XY plane. Therefore, the second conveyor
which tends to need a large amount of space for mechan-
ical reasons and structural reasons in order to move
structures with high accuracy can be provided in a com-
pact form. Consequently, the inkjet recording apparatus
100 can perform inspections and adjustments easily and
with low costs.
[0091] The inkjet recording apparatus 100 includes a
controller 60 which moves the second recording medium
M2, which records the test image on the second recording
medium M2 using the head unit 21, and which images
the test image with the second imager 42.
[0092] The control contents by the controller 60 regard-
ing the inspection and adjustment and the operation con-
tents according to the control by the controller 60 be-
comes easy as described above. With this, the structure
of the inkjet recording apparatus 100 can be made small-
er and the costs can be effectively reduced.
[0093] The controller 60 moves the second recording
medium M2 back and forth along the Y-direction with the
second conveyor, and returns the second recording me-
dium M2 to the initial position after recording and imaging
the test image. As described above, the initial position is
determined in one end of the one-dimensional operation.
Therefore, the control is easy, a large amount of space
is not necessary, and a compact inkjet recording appa-
ratus 100 can be obtained.
[0094] The controller 60 performs the recording of the
test image and the imaging during the moving in either
one direction along the Y-direction. That is, the imaging
is performed right after the recording operation. There-
fore, the analysis result can be obtained within a short
time, and the standby time can be shortened.
[0095] Alternatively, each of the second imagers 42a
and 42b is positioned on the outer side of each end of
the head unit 21 in the Y-direction, and the controller 60
moves the second recording medium M one way from
one to the other of the ends each time the recording and

the imaging of the test image are performed.
[0096] The inkjet recording apparatus 100 includes a
carriage elevator 23 and a carriage driver 24 as a mover
which moves the head unit 21 in a Z-direction which
changes the distance from the conveying path of the first
recording medium M1. The second conveyor moves the
second recording medium M2 in a state in which the head
unit 21 and the carriage 22 are separated a predeter-
mined distance or more from the conveying path by the
mover.
[0097] That is, when the normal image recording op-
eration is performed on the first recording medium M1,
there is no need to insert the second recording medium
M2 between the head unit 21 and the first recording me-
dium M1. The head unit 21 is to be positioned to obtain
the suitable distance depending on whether the recording
operation is performed on either the first recording me-
dium M1 or the second recording medium M2, and the
image is to be recorded with the suitable image quality.
When the test image is recorded on the second recording
medium M2, the image recording can be performed at
the distance the same as when the normal image is re-
corded on the first recording medium M1.
[0098] The inkjet recording apparatus 100 includes a
maintenance operator 53 which performs maintenance
of the head unit 21. The second conveyor moves the
second recording medium M2 together with the mainte-
nance operator 53. By performing the operator together,
the components regarding the movement do not need to
be increased. Especially in the inkjet recording apparatus
100 which conventionally includes a maintenance oper-
ator 53, there is no need to further increase the compo-
nents for moving the second recording medium M2, and
the cost and the burden of assembly can be reduced.
[0099] When the second recording medium M2 moves,
the controller 60 controls the maintenance operator 53
to perform maintenance. While the maintenance opera-
tor 53 performs maintenance, the controller 60 performs
control to eject the ink from the nozzle N in which main-
tenance is already performed and to record the test image
on the second recording medium M2. As described here,
the maintenance operation is performed right before the
recording operation of the test image is performed.
Therefore, the test image is obtained in a state in which
the abnormalities that easily recover from performing
maintenance is solved. With this, it is possible to handle
serious abnormalities quickly without repeated efforts.
Moreover, the maintenance, inspection and adjustment
can be performed collectively with one movement of the
supporting base 54. With this, the efficiency is enhanced.
[0100] The maintenance 53 includes an ink receiver
55 which receives ink ejected from the head unit 21.
When the head unit 21 records the test image, the con-
troller 60 allows each of the nozzles N to discharge ink
to the ink receiver 55 before recording the test image. As
described above, the dirty ink in the nozzle N is replaced
with fresh ink before the recording operation of the test
image. Therefore, the risk of abnormalities due to ink
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occurring can be reduced in advance before performing
the inspection regarding the abnormality of ejection of
ink. With this, the efficiency of inspection can be en-
hanced.
[0101] In the head unit 21, a plurality of nozzles N are
aligned in a third direction intersecting with the X-direc-
tion which is the conveying direction of the first recording
medium M1, here the Y-direction, with a predetermined
interval W1 (nozzle pitch). This third direction is parallel
with the second direction in which the second recording
medium M2 is moved. By moving the second recording
medium M2 in this direction, the width of the recording
medium and the imaging width of the second imager 42
can be made narrower compared to the number of noz-
zles. With this, a compact structure can be obtained.
[0102] The head unit 21 includes a predetermined
number of nozzles, the predetermined number being 2
or more in the same position in the fourth direction or-
thogonal to the Y-direction which is the moving direction
of the second recording medium M2 (that is, X-direction).
In the test image, the landing positions from a predeter-
mined number of nozzles are aligned in a row with landing
intervals which are narrower than the nozzle pitch P1 of
the predetermined number of nozzles N and equal to or
larger than the opening size P2 of the nozzle N.
[0103] As described above, the test image is recorded
packed than the actual nozzle pitch P1 within a range
that the ink ejected from each nozzle N can be discrim-
inated. With this, the length of the second recording M2
in the Y-direction that needs to be used for recording the
test image each time can be made shorter and the re-
cording medium is not wasted. Even if the exposed sur-
face of the second recording medium M2 is short, the
test image can be recorded at once. Therefore, it is pos-
sible to obtain a more compact inkjet recording apparatus
100.
[0104] The head unit 21 includes the plurality of record-
ing heads 211 each including nozzles N. The predeter-
mined number of nozzles N are provided in a plurality of
recording heads 211. The landing interval is a predeter-
mined first landing interval (interval W1) among the noz-
zles N in the same recording head 211. The landing in-
terval is the space W3 between the nozzles N in the dif-
ferent recording heads 211 and the space W3 is the non-
integer multiple of the interval W1.
[0105] As described above, between the recording
heads 211, the space W3 is set to be the non-integer
multiple of the interval W1. Therefore, it is possible to
easily discriminate the space due to the ejection abnor-
mality (missing ejection) and the space between the re-
cording heads 211.
[0106] The test image includes a plurality of landing
rows in which ink droplets ejected from a plurality of noz-
zles N land with a predetermined landing interval (interval
W1). The landing row in which the ink droplets landed
normally in both ends among the landing rows is set to
be the reference, and the controller 60 specifies the noz-
zle N corresponding to the ink droplet which did not land

normally. Since it takes time to accurately read the ab-
solute position of each landing position from the image
data of the test image imaged by the second imager 42,
by specifying the landing position from all of the nozzles
N using the relative position with reference to the refer-
ence row in which the length between both ends is ac-
curate so that the slight shift in the absolute position has
no influence, the process can be performed easily.
[0107] Alternatively, when the plurality of landing rows
each extend in the same direction and are arranged in a
two dimensional matrix state (here, an arrangement of 4
3 4), the controller 60 may specify the nozzle corre-
sponding to the ink droplet which does not land normally
using the droplet which landed normally in the diagonal
points in the group of plurality of landing rows aligned in
the direction orthogonal to the extending direction of the
landing row. It is possible to determine two points in which
the accurate length can be obtained even if it is not always
in a unit of each landing row as described above. There-
fore, by using such references, it is possible to similarly
and easily specify the landing position of each nozzle N.
[0108] When there is no landing row which is to be the
reference, the controller 60 does not perform the speci-
fying of the nozzle N including the ejection abnormality.
In such case, obviously it is not easy to specify the landing
position of each nozzle, and this means that there are
many nozzles in which the ejection abnormality is occur-
ring in specific positions. In most cases, it is difficult to
output the recording image with high accuracy in such
cases. Therefore, it is possible to consult the user or the
manager of the inkjet recording apparatus 100 suitably
and swiftly including decisions regarding the exchange
of the recording head 211 (head unit 21).
[0109] The second conveyor includes a relative mover
which moves the second recording medium M separately
from moving along the moving path. According to such
operation, the portion facing the recording head 211
(head unit 21) of the second recording medium M2 can
be adjusted.

[Second Embodiment]

[0110] An inkjet recording apparatus 100a according
to the second embodiment is described.
[0111] FIG. 10 is a perspective view showing an outer
appearance of an inkjet recording apparatus 100a ac-
cording to the second embodiment.
[0112] In such inkjet recording apparatus 100a, a car-
riage 22a is positioned on a conveyor 10a with a narrow
width. A storage 29 is positioned in one end of the con-
veyor 10a. Short head units 21a (see FIG. 11) are aligned
extending in the Y-direction in the carriage 22a. The inkjet
recording apparatus 100a performs the image recording
operation on the recording medium in a belt shape (ribbon
shape) with a narrow width in the Y-direction compared
to the inkjet recording apparatus 100 according to the
first embodiment.
[0113] FIG. 11A to FIG. 11D describe the detection
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operation of ejection abnormality in the inkjet recording
apparatus 100a. FIG. 11A is a diagram schematically
showing the relation of the positions when the carriage
22a is viewed from the lower side, and FIG. 11B to FIG.
11D describe the operation of each unit viewed from the
front (+Y side).
[0114] As shown in FIG. 11A, in the carriage 22a, a
plurality of (here, six) head units 21a extending in the Y-
direction are aligned in positions different from each other
in the X-direction. The first recording medium M1a is con-
veyed along the X-direction and the image is recorded
by the ink discharged from each head unit 21a. Although
not limited, each head unit 21a includes 2 recording
heads 211, for example. A supporting base 54 and an
imager 41a are positioned in the storage 29 at one end
side of the conveying path of the first recording medium
M1a. The maintenance operator 53 and the inspection
recorder 28 are positioned on the supporting base 54,
and the second recording medium M2 is exposed on the
upper surface of the inspection recorder 28.
[0115] Here, the supporting base 54 can move in the
X-direction from the storage 29 to the outside passing
between the carriage 22a and the conveyor 10a. That is,
the conveying direction (first direction) of the first record-
ing medium M1a and the moving direction of the second
recording medium M2 (second direction) are parallel.
[0116] As shown in FIG. 11B, when the image record-
ing operation is performed, the head unit 21a (carriage
22a) is positioned near a conveying surface of the con-
veyor 10a. When the inspection of the ejection abnor-
mality is performed, the carriage is evacuated in the +Z-
direction, and the supporting base 54 is able to move
between the carriage 22a and the conveying surface. In
this case, the maintenance operator 53 performs the wip-
ing operation in a direction orthogonal to the nozzle row.
Moreover, the maintenance of the plurality of head units
21a can be performed by the common maintenance op-
erator 53 and the test image can be written on the com-
mon second recording medium M2.
[0117] As shown in FIG. 11C, when the maintenance
operation on the plurality (six) of head units 21a and the
recording operation of the test image on the second re-
cording medium M2 by the plurality of head units 21a
finishes, the supporting base 54 moves in the opposite
direction. Then, as shown in FIG. 11D, the imaging of
the test image by the imager 41a in the storage 29 is
performed. In this case, the imager 41a may image both
the first recording medium M1a and the second recording
medium M2. In order to adjust the focal position of the
imager 41a, the imager 41a can be moved in the Z-di-
rection, and the focus can be performed in a wide range.
[0118] FIG. 12 is a diagram showing an example of a
test image recorded on the second recording medium
M2. In this case, in the Y-direction, the landing positions
of the ink droplets ejected from the recording head 211
are aligned with the same width as the nozzle pitch P1
in the recording head 211. In the X-direction, the landing
rows can be recorded with the positioning interval of each

head unit 21 packed. Here, an interval D1 of the landing
rows between the head units 21 adjacent in the X-direc-
tion can be set to be sufficiently narrow in a range in
which the landing rows can be specified, that is, a range
wider than the opening size P2 of the nozzle.
[0119] The ejection abnormality detecting process in
the inkjet recording apparatus 100a according to the
present embodiment is the same as the ejection abnor-
mality detecting process in the inkjet recording apparatus
100 according to the first embodiment shown in FIG. 7,
and the description is omitted.
[0120] As described above, according to the inkjet re-
cording apparatus 100a of the second embodiment, in
the head unit 21, the plurality of nozzles N are aligned
with a predetermined interval in the Y-direction intersect-
ing with the X-direction which is the conveying direction
of the first recording medium M1a. The moving direction
of the second recording medium M2 is parallel to the
conveying direction of the first recording medium M1a.
[0121] Depending on the width and the interval of the
head unit 21, the second recording medium M2 can be
moved in the same direction as the conveying direction
of the first recording medium Mia as described above.
With this, the common structure can be used as the sup-
porting base mover 51 and the imager 41a for a plurality
of head units 21.
[0122] The present invention is not limited to the
above-described embodiments, and various modifica-
tions are possible.
[0123] For example, according to the above embodi-
ments, only the test image is recorded on the second
recording medium M2, but the configuration is not limited
to the above. The discharge operation from some of the
nozzles N (when the amount of liquid is small such as
flashing) can be performed on the second recording me-
dium M2 instead of the ink receiver 55.
[0124] According to the above embodiment, the sec-
ond recording medium M2 is rolled each time the test
image is recorded. However, when a plurality of test im-
ages can be recorded on one exposed surface, the sec-
ond recording medium M2 does not have to be rolled
each time. In this case, the recording position of the test
image on the second recording medium M2 can be
changed each time. On the other hand, when the test
image does not fit in the exposed surface, the second
recording medium M2 can be rolled or conveyed and
moved during the recording of the test image. In this case,
when the imaging by the second imager 42 is performed,
the second recording medium M2 is rolled back and the
imaging of the test image is performed.
[0125] According to the present embodiment, both the
inspection recorder 28 and the maintenance operator 53
are placed on the supporting base 54 and moved togeth-
er, but the above may be moved separately. For example,
after the maintenance operation is performed, the sup-
porting base 54 is evacuated, the entire area is covered
by the ink receiver 55 to perform the ink discharge, and
then the supporting base 54 is moved again to perform
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the recording operation of the test image. Alternatively,
the maintenance operation (including discharge of the
ink) does not have to be performed before the inspection
recorder 28 is moved and the test image is recorded and
imaged.
[0126] After one movement back and forth to perform
the recording operation by the inspection recorder 28,
another movement back and forth can be performed to
perform imaging by the second imager 42.
[0127] If the supporting base 54 (inspection recorder
28) moves one-dimensionally along a rail, the rail (first
direction) does not have to be a complete straight line,
and may include some curved portions. The movement
of the supporting base 54 does not need to use the rail,
and can be performed by using other members including
another guide member or a belt.
[0128] The second recording medium M2 does not
have to be rolled, and may be simply set each time in the
inspection recorder 28.
[0129] The landing positions between the recording
heads 211 does not have to be a non-integer multiple of
the interval W1 between the landing positions within the
recording head 211. The head unit 21 does not have to
include a plurality of recording heads 211.
[0130] The test image pattern is not limited to the ar-
rangement of the landing row shown in the above-de-
scribed embodiments. Any test image pattern is possible
if the landing positions of the ink droplets from the nozzles
N can be specified.
[0131] According to the above-described embodi-
ments, the reference is determined based on the distance
between the positions of the diagonal points in 2 landing
lines in 2 nozzle rows within the same recording head
211. Alternatively, diagonal points of 2 landing rows in
any two nozzle lines can be used. That is, one nozzle
row is chosen from each of the different recording heads
211, and the length connecting one end point of one land-
ing row showing one nozzle row and another end point
of another landing row showing another nozzle row can
be the reference.
[0132] According to the above-described embodi-
ments, the reference is determined based on the distance
between the positions of both ends of the landing rows
or the positions of the diagonal points of the plurality of
landing rows, but the embodiments are not limited to the
above, and other methods can be used. For example, an
index for specifying the position can be provided by land-
ing from a plurality of nozzles N. The shape of the index
is to be a shape according to the shape of the landing
position of the plurality of nozzles N, and can be any
shape as long as the reference position can be specified
even if the ink does not land in some of the positions.
[0133] The number of inspection recorders 28 and im-
agers 41a does not have to be one in the inkjet recording
apparatus 100a according to the second embodiment.
For example, the 3 head units 21 on the upstream side
than the center and the 4 head units 21 on the down-
stream side can be examined by different inspection re-

corders 28 and imagers 41a.
[0134] According to the present embodiment, the roll-
ing operator 16 and the rolling driver 17 rolls the second
recording medium M2 in the second direction (Y-direc-
tion), but the rolling can be in a different direction. With
this, in addition to the test image for detecting the ejection
abnormality, various test images can be recorded. More-
over, the movement is not limited to rolling by the rolling
operator 16, and the second recording medium M2 may
simply be moved parallel with relation to the inspection
recorder 28.
[0135] According to the present embodiment, an inkjet
recording apparatus including a piezoelectric-type re-
cording head 211 is described, but the embodiments are
not limited to the above. For example, the ink can be
ejected by other formats such as a thermal type.
[0136] The configuration and the control described in
the first embodiment, the modifications 1 to 3 and the
second embodiment can be combined with each other
as long as there is no inconsistencies.
[0137] The specific configuration, the contents and
procedures of the processes and the like described in
the embodiments above can be suitably changed without
leaving the scope of the present invention. The scope of
the present invention includes the scope of the claims
and its equivalents.
[0138] 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 apparatus comprising:

an ink ejector which includes a nozzle and which
ejects ink from the nozzle;
a first conveyor which conveys a first recording
medium in a predetermined first direction facing
an ink ejecting surface of the ink ejector;
a second conveyor which moves a second re-
cording medium between the ink ejector and a
conveying path of the first recording medium
along a predetermined second direction; and
an imager which is positioned on a moving path
along the second direction of the second record-
ing medium and which images a surface of the
second recording medium throughout a width in
which the ink ejector can record on the second
recording medium in a direction intersecting with
the second direction.

2. The inkjet recording apparatus according to claim 1,
further comprising a controller which moves the sec-
ond recording medium, which controls the ink ejector
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to record a test image on the second recording me-
dium, and which controls the imager to image the
test image.

3. The inkjet recording apparatus according to claim 2,
wherein, the controller controls the second conveyor
to move the second recording medium back and forth
along the second direction, and to return the second
recording medium to an initial position after recording
and imaging the test image.

4. The inkjet recording apparatus according to claim 2
or 3, wherein, the controller performs the recording
and the imaging of the test image when the second
recording medium is moved in either one direction
along the second direction.

5. The inkjet recording apparatus according to claim 2,
wherein,
the imager is positioned on an outer side of each end
of the ink ejector in the second direction, and
the controller moves the second recording medium
one way from one of both ends to the other of the
both ends each time the recording and the imaging
of the test image is performed.

6. The inkjet recording apparatus according to any one
of claims 2 to 5, further comprising,
a mover which moves the ink ejector in a direction
to change a distance of the first recording medium
from the conveying path,
wherein, the second conveyor moves the second re-
cording medium in a state in which the mover sep-
arates the ink ejector to be separated a predeter-
mined distance or more from the conveying path.

7. The inkjet recording apparatus according to any one
of claims 2 to 6, further comprising,
a maintenance operator regarding maintenance of
the ink ejector, and
the second conveyor moves the second recording
medium together with the maintenance operator.

8. The inkjet recording apparatus according to claim 7,
wherein, when the second recording medium
moves, while the controller controls the maintenance
operator to perform maintenance, the controller al-
lows the nozzle in which maintenance is performed
to eject ink, and the controller records a test image
on the second recording medium.

9. The inkjet recording apparatus according to claim 7
or 8, wherein,
the maintenance operator includes an ink receiver
which receives ink ejected from the ink ejector, and
when the test image is recorded by the ink ejector,
the controller allows each nozzle to discharge ink to
the ink receiver before recording the test image.

10. The inkjet recording apparatus according to any one
of claims 2 to 9, wherein,
in the ink ejector, a plurality of nozzles are aligned
in a third direction intersecting with the first direction
with a predetermined interval, and
the third direction is parallel to the second direction.

11. The inkjet recording apparatus according to any one
of claims 2 to 9, wherein,
in the ink ejector, a plurality of nozzles are aligned
in a third direction intersecting with the first direction
with a predetermined interval, and
the first direction and the second direction are par-
allel.

12. The inkjet recording apparatus according to any one
of claims 2 to 11, wherein,
the ink ejector includes nozzles in a predetermined
number of two or more in positions which are the
same in a fourth direction orthogonal to the second
direction, and
in the test image, landing positions from the prede-
termined number of nozzles are aligned in a row with
a landing interval being narrower than an interval of
the predetermined number of nozzles in the second
direction and equal to or larger than a size of an
opening of the nozzle.

13. The inkjet recording apparatus according to claim
12, wherein,
the ink ejector includes a plurality of recording heads
each including a nozzle,
the predetermined number of nozzles are provided
throughout the plurality of recording heads, and
the landing interval is a predetermined first landing
interval between the nozzles in the same recording
head, and the landing interval is a non-integer mul-
tiple of the first landing interval between the nozzles
in the different recording heads.

14. The inkjet recording apparatus according to any one
of claims 2 to 13, wherein,
the test image includes a plurality of landing rows in
which ink droplets ejected from the plurality of noz-
zles land with a predetermined landing interval, and
the controller specifies the nozzle corresponding to
the ink droplet which does not land normally by set-
ting as a reference from among the landing rows a
landing row which includes the ink droplets which
lands normally in both ends.

15. The inkjet recording apparatus according to any one
of claims 2 to 13, wherein,
the test image includes a plurality of landing rows in
which ink droplets ejected from the plurality of noz-
zles are landed in a predetermined landing interval
and the plurality of landing rows each extend in the
same direction and are aligned in a two-dimensional
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matrix shape, and
the controller specifies the nozzle corresponding to
the ink droplet which does not land normally by set-
ting as a reference a landing row which includes the
ink droplet which lands normally in diagonal points
in a group of a plurality of landing rows aligned in a
direction orthogonal to a direction that the landing
rows extend.

16. The inkjet recording apparatus according to claim 14
or 15, wherein, the controller does not perform the
specifying when there is no landing row that is to be
the reference.

17. The inkjet recording apparatus according to any one
of claims 1 to 16, wherein, the second conveyor in-
cludes a relative mover which moves the second re-
cording medium separately from movement along
the moving path.
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