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(54) IMAGE RECORDING DEVICE

(57)  Providedis animage recording device whereby,
without increasing the size of the image recording device,
arecording medium can be peeled within a suitable range
after reading out animage. An inkjet recording device (1)
is provided with: a transfer unit (10) that transfers a re-
cording medium P by adhering the recording medium to
a transfer surface; an image recording unit (20) that
records an image on the recording medium adhered to
the transfer surface; a readout unit (30) that reads out
the surface of the recording medium in the downstream
of an image recording operation range of the image re-
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cording unit in a recording medium transfer path of the
transfer unit, said downstream being in the recording me-
dium transfer direction of the transfer unit; a peeling op-
eration unit (60) that peels the recording medium by peel-
ing the recording medium from the transfer surface, said
recording medium having been adhered to the transfer
surface; and a medium detection unit (50) that detects a
peeling state of the recording medium from the transfer
surface, said peeling state being detected in the down-
stream of the readout operation range of the readout unit
in the transfer direction.

I
i

|

NV
\|
62 61 21K 21V 21M 2IC
60 g5 14 1119 12 %
10

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 556 696 A1 2

Description
TECHNOLOGICAL FIELD

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

DESCRIPTION OF THE RELATED ART

[0002] There have been conventionally image record-
ing devices (inkjet recording devices) which each make
the ejected ink land on a recording medium and record
an image on the recording medium. The inkjet recording
devices can record an image on a wide variety of medi-
ums by using various types of ink. The recording medi-
ums targeted by such inkjet recording devices include
long recording mediums such as continuous paper and
fabric.

[0003] In a case where an image is recorded on such
along recording medium, the recording mediumis placed
on a conveyance member such as a conveyance belt
and conveyed, and the recording medium is moved rel-
atively to the recording unitwhich is provided with nozzles
to ejectink. In order to prevent the rising of this recording
medium from the conveyance member or the positional
misalignment, there are various techniques to make the
recording medium absorbed or adhere to the conveyance
member. In a case where the recording medium is made
to adhere to the conveyance member by using the tech-
niques, itis necessary to peel the recording medium from
the conveyance member after the image recording. To
deal with this, there has been conventionally used a tech-
nique of providing a peeling roller at a position which is
apartin a perpendicular direction from the placement sur-
face of the recording mediumin the conveyance member,
and winding the recording medium while applying a force,
in a direction of pulling the recording medium away, to
the recording medium by rotation of the peeling roller.
[0004] There is a technique of providing an inkjet re-
cording device with a reading unit such as an image cap-
turing sensor which captures an image downstream of
the image recording position by the inkjet head in the
conveyance direction of the recording medium, and per-
forming test of the recorded image and control of the
timings to perform the image recording operation and the
operations for maintenance of the recording unit by using
the reading result. In this case, to the recording medium
adhering to the conveyance surface, the peeling opera-
tion is performed downstream of the reading position by
the reading unit (for example, Patent Document 1).

PRIOR ART DOCUMENT
PATENT DOCUMENT

[0005] Patent Document 1: WO 2013/161622
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SUMMARY
PROBLEMS TO BE SOLVED BY THE INVENTION

[0006] However,ina case of peeling the recording me-
dium by pulling the recording medium away from the con-
veyance member, the conventional techniques have a
problem that it is difficult to surely maintain the appropri-
ate peeling position. In a case of peeling the recording
medium after the image reading, there is a problem that
the peeling needs to be performed at a position not af-
fecting the image reading, and the necessary convey-
ance distance is lengthened if the peeling is attempted
with a sufficient space, thus leading to the increase in
size of the image recording device.

[0007] An object of the present invention is to provide
an image recording device which can peel the recording
mediumin an appropriate range afterimage reading with-
out increasing the size of the image recording device.

MEANS FOR SOLVING THE PROBLEM

[0008] In order to achieve the above object, the inven-
tion described in claim 1 is an image recording device,
including: a conveyance unit which conveys a recording
medium by making the recording medium adhere to a
conveyance surface; a recording unit which records an
image on the recording medium adhering to the convey-
ance surface; a reading unit which reads a surface of the
recording medium downstream of a recording operation
range in a conveyance direction of the recording medium
by the conveyance unit, the recording operation range
being a recording operation range of the image by the
recording unit in a conveyance path of the recording me-
dium by the conveyance unit; a peeling operation unit
which peels the recording medium adhering to the con-
veyance surface by pulling the recording medium away
from the conveyance surface; and a detecting unit which
detects a peeling state of the recording medium from the
conveyance surface downstream of a reading operation
range by the reading unit in the conveyance direction.
[0009] The invention described in claim 2 is the image
recording device according to claim 1, wherein the de-
tecting unit has a light emitting unit and a light receiving
unit which detects emitted light from the light emitting
unit, and the peeling state is detected by change in an
incidence state of the emitted light to the light receiving
unit according to presence/absence of rising of the re-
cording medium from the conveyance surface, the rising
following peeling of the recording medium.

[0010] The invention described in claim 3 is the image
recording device according to claim 2, wherein a path of
the emitted light is determined to be in a direction oblique
to each of the conveyance direction and a width direction
which is perpendicular to the conveyance direction in a
plane parallel to the conveyance surface.

[0011] The invention described in claim 4 is the image
recording device according to claim 2 or 3, wherein the
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detecting unit has two light receiving units, and the two
light receiving units are arranged so as to be able to de-
termine which of inside, upstream and downstream of a
predetermined peeling range in the conveyance direction
a peeling position of the recording medium is located,
according to a combination of detection results of the
emitted light by the two light receiving units.

[0012] The invention described in claim 5 is the image
recording device according to claim 4, wherein the light
emitting unit emits the emitted light to each of the two
light receiving units which are an upstream light receiving
unit and a downstream light receiving unit, the upstream
light receiving unit detecting the emitted light upstream
of an emitting position of the emitted light in the convey-
ance direction, and the downstream light receiving unit
detecting the emitted light downstream of the emitting
position in the conveyance direction.

[0013] The invention described in claim 6 is the image
recording device according to claim 4 or 5, including a
control unit which controls an operation of the peeling
operation unit so thatthe peeling position is located within
the predetermined peeling range based on the detection
result of the detecting unit.

[0014] The invention described in claim 7 is the image
recording device according to claim 6, wherein the peel-
ing operation unit pulls the recording medium up in a
direction separating from the conveyance surface at a
speed which is synchronized with a conveyance speed
of the recording medium by the conveyance unit, and the
control unit changes the speed of pulling up based on a
positional relationship between the peeling position and
the predetermined peeling range.

[0015] The invention described in claim 8 is the image
recording device according to any one of claims 4 to 7,
including a first peeling abnormality detecting unit which
detects peeling abnormality of the recording medium on
a side that is upstream of the predetermined peeling
range and downstream of the reading operation range in
the conveyance direction.

[0016] The invention described in claim 9 is the image
recording device according to any one of claims 4 to 8,
including a second peeling abnormality detecting unit
which detects peeling abnormality of the recording me-
dium downstream of the predetermined peeling range in
the conveyance direction.

[0017] Theinventiondescribedinclaim 10istheimage
recording device according to any one of claims 1 to 9,
wherein the conveyance surface is one surface of an
endless member which performs a rotary movement
along a predetermined rotary path, and an anti-vibration
unit which suppresses vibration of the endless member
is provided between, in the conveyance direction, a po-
sition located most downstream in the reading operation
range and a position located most downstream in the
predetermined peeling range.

[0018] Theinventiondescribedinclaim 11istheimage
recording device according to claim 10, wherein the anti-
vibration unit has a roller which is provided to contact a
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surface on an opposite side to the one surface of the
endless member and rotates in accordance with the ro-
tary movement of the endless member.

EFFECTS OF THE INVENTION

[0019] According to the presentinvention, in the image
recording device, there is an effect that it is possible to
peel the recording medium in an appropriate range after
image reading without increasing the size of the image
recording device.

BRIEF DESCRIPTION OF DRAWINGS
[0020]

[FIG. 1] This is a perspective view showing an entire
configuration of an inkjet recording device in a first
embodiment.

[FIG. 2] This is a view schematically showing the
surface of the head unit facing the conveyance sur-
face.

[FIG. 3] This is a block diagram showing the func-
tional configuration of the inkjet recording device.
[FIG. 4A] This is a view for explaining detection of
the peeling state.

[FIG. 4B] This is a view for explaining detection of
the peeling state.

[FIG. 5A] This is a view for explaining detection of
the peeling state.

[FIG. 5B] This is a view for explaining detection of
the peeling state.

[FIG. 5C] This is a view for explaining detection of
the peeling state.

[FIG. 6] This is a flowchart showing a control proce-
dure of peeling control processing executed in the
inkjet recording device in the first embodiment.
[FIG. 7] This is a perspective view showing an entire
configuration of an inkjet recording device in a sec-
ond embodiment.

[FIG. 8] This is a flowchart showing a control proce-
dure of peeling control processing executed in the
inkjet recording device in the second embodiment.

DETAILED DESCRIPTION OF EMBODIMENTS

[0021] Hereinafter, an embodiment of the present in-
vention will be described on the basis of the drawings.

[First Embodiment]

[0022] First, aninkjetrecording device 1 which is a first
embodiment of an image recording device of the present
invention will be described.

[0023] FIG. 1is a perspective view showing the entire
configuration of the inkjet recording device 1 in the first
embodiment.

[0024] This inkjet recording device 1 includes a con-
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veyance unit 10, an image recording unit 20 (recording
unit), a reading unit 30, a control unit 40, a medium de-
tecting unit 50 (detecting unit), a peeling operation unit
60, and the like.

[0025] The conveyance unit 10 has a drive roller 11, a
conveyance belt 12, a following roller 13, a conveyance
motor 14, an encoder 15, a pressing roller 16, an anti-
vibration roller 19 (anti-vibration unit), and the like. The
conveyance belt 12is an endless member, and tensioned
between the drive roller 11 and the following roller 13. In
accordance with the rotation movement of the drive roller
11 by the drive of the conveyance motor 14, the convey-
ance belt 12 performs the rotary movement along the
rotary path. By performing the relative movement in a
predetermined conveyance direction with respect to the
image recording unit 20 with the outer circumferential
surface (one surface) of the conveyance belt 12 as the
conveyance surface, the conveyance unit 10 performs
the conveyance operation of moving the recording me-
dium P placed on the conveyance surface in the convey-
ance direction at a predetermined conveyance speed.
As the conveyance belt 12, there is used a material which
flexibly curves at the contacting surfaces contacting the
drive roller 11 and the following roller 13 and surely sup-
ports the recording medium P. As such a conveyance
belt 12, there is a belt made of resin such as rubber, for
example. The following roller 13 rotates in accordance
with the movement of the conveyance belt 12.

[0026] This conveyance belt 12 is formed and proc-
essed so as to prevent the rising of the placed recording
medium P. For example, an adhesive to attach the re-
cording medium P is applied onto the surface (convey-
ance surface) of the conveyance belt 12. The convey-
ance unit 10 conveys the recording medium P by making
the recording medium P adhere to the conveyance sur-
face upstream, in the conveyance direction, of the image
recording position (recording operation range) at which
the image recording operation is performed by the image
recording unit 20. After passage through the reading
range by the reading unit 30 on the conveyance path of
the recording medium P (that is, the movement path from
where the recording medium P adheres to the convey-
ance surface to where the recording medium P is peeled),
the conveyance unit 10 pulls the recording medium P
away from the conveyance surface by causing the peel-
ing roller 61 to pull the recording medium P with a pre-
determined strength or more in a direction (upward in the
drawing) separating from the conveyance belt 12, and
thereby peels the recording medium P. In a case where
the device structure itself of the reading unit 30 is large
(broad) in the conveyance direction compared to the
reading range, there is a possibility that the recording
medium P contacts the reading unit 30 when the record-
ing medium P is peeled immediately after the passage
through the reading range. Thus, the peeling position is
determined to be located after the passage of range
(reading operation range) in the conveyance direction of
the entire range (space) for the reading operation includ-
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ing the arrangement range of the reading unit 30 and the
optical path of the light incident on the reading unit 30
from the reading range in addition to the reading range.
In a case where the reading range is illuminated by lights,
the reading operation range also includes the space
where the illumination light passes before reaching the
reading range. The adhesive may be applied by the user,
manager or the like regularly or irregularly according to
the adhesion state.

[0027] A medium which is continuous in the convey-
ance direction is used as the recording medium P. In the
embodiment, for example, the recording medium P is fab-
ric. A plurality ofimages recorded at appropriate intervals
on the recording medium P are dried (ink is fixed) with a
post-processing device not shown in the drawings, and
the recording medium P is rolled up or shaken down,
and/or each of the images is cut.

[0028] The conveyance motor 14 rotates the drive roll-
er 11 at a rotation speed according to the control signal
from the control unit 40. The conveyance motor 14 can
also rotate the drive roller 11 in the opposite direction to
the normal conveyance direction. The conveyance belt
12 conveys the recording medium P at a conveyance
speed according to the rotation speed of the drive roller
11.

[0029] The encoder 15 detects the conveyance speed
of the recording medium P. In the embodiment, the en-
coder 15 is a rotary encoder which detects the rotation
speed of the conveyance motor 14, however, the encoder
15 is not limited to this.

[0030] The pressing roller 16 removes the risings from
the placement surface such as wrinkles by pressing,
against the placement surface, the recording medium P
supplied to the placement surface of the conveyance belt
12.

[0031] The anti-vibrationroller 19 is provided to contact
the internal circumferential surface side of the convey-
ance belt 12 (surface on the opposite side to one surface)
so as to be rotatable at a position downstream of the
reading operation range where the reading operation by
the reading unit 30 is performed in the conveyance di-
rection. The anti-vibration roller 19 suppresses the vibra-
tion of the conveyance belt 12 which is generated ac-
cording to the rotary operation, by supporting the con-
veyance belt 12 from inside while performing the rotation
operation in accordance with the rotary movement of the
conveyance belt 12. Inthe embodiment, the anti-vibration
roller 19is provided in the conveyance direction between
a front light receiving unit 52 and a rear light receiving
unit 53, which is the peeling range where the recording
medium P is normally peeled. However, the anti-vibration
roller 19 may be provided further upstream.

[0032] The image recording unit 20 performs the re-
cording operation of recording the image by ejecting ink
from the nozzles and making the ink land on (applied to)
the upper surface (surface on the opposite side to the
side contacting the conveyance surface) of the recording
medium P. The image recording unit 20 has a plurality
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of head units 21. These head units 21 eject ink of respec-
tive different colors supplied from ink containers not
shown in the drawings. The number of the provided head
units 21 (that is, the number of colors of the ejected ink)
and the type of the ink color are not especially limited.
However, in the embodiment, four head units 21Y, 21M,
21C and 21K are shown in the drawings as an example,
and ink of respective colors of yellow, magenta, cyan and
black is ejected from the respective head units 21. Each
of the head units 21 is a line head which has the nozzles
one dimensionally or two dimensionally arranged in a
plane parallel to the conveyance surface and which has
the range in the width direction of the arrangement range
of the nozzles determined according to the recordable
width of the recording medium P which can be conveyed
by the conveyance belt 12.

[0033] FIG. 2is a view schematically showing the sur-
face (nozzle surface) facing the conveyance surface of
the head unit 21K.

[0034] Since the head units 21C, 21M and 21Y also
have the same configuration, the explanation thereof is
omitted.

[0035] The head unit 21K is provided with a plurality
of (16 in the embodiment) ejection heads 211 in which
nozzle openings are arranged on the bottom surface at
predetermined intervals (nozzle intervals), for example,
intervals of approximately 70.6 wm so as to correspond
to 360 dpi (dot per inch) in the embodiment. Two ejection
heads 211 form a pair and the nozzle openings of the
ejection heads 211 are alternately arranged in the width
direction. Thereby, image recording can be performed
with the recording resolution of a total of 720 dpi (the
nozzle interval is approximately 35.3 um). By further ar-
ranging the pairs of the ejection heads 211 in a staggered
manner, there is formed a line head in which the nozzle
openings are arranged over the above-mentioned re-
cordable width at uniform intervals in the width direction.
That is, the inkjet recording device 1 records an image
by one pass method by fixing each of the head units 21
during the image recording operation, and sequentially
ejecting ink at predetermined intervals (conveyance di-
rection intervals) at different positions in the conveyance
direction according to the conveyance of the recording
medium P. The conveyance direction interval, that is, the
recording resolution in the conveyance direction is de-
termined by the ejection frequency from the nozzles, the
conveyance speed and the like, but may be equal to or
different from the above-mentioned 720 dpi.

[0036] The reading unit 30 reads the surface of the
recording medium P placed on the conveyance belt 12.
The reading unit 30 includes an image capturing sensor
31 (in-line sensor), and is provided downstream of the
image recording position by the image recording unit 20
in the conveyance direction by the conveyance belt 12.
Thus, the reading unit 30 can read the image which was
recorded on the recording medium P by the image re-
cording unit 20. Though the image capturing sensor 31
of the reading unit 30 is not especially limited, the image
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capturing sensor 31 in the embodiment is a line sensor
which can read at once over the recordable width of the
recording medium P in the width direction orthogonal to
the conveyance direction. Though not especially limited,
in the inkjet recording device 1 of the embodiment, the
reading data by the reading unit 30 is used for tests of
the image quality and the image recording position of the
recorded image on the recording medium P by the control
unit 40, operation tests (such as defective ejection test
of nozzles) of the image recording unit 20 based on the
reading result of the test image which was recorded on
the recording medium P, or for detection of abnormality
of the recording medium P. The abnormality test of the
recording medium P can include the test of abnormality
based on the abnormality of the conveyance surface.
[0037] The control unit 40 integrally controls the oper-
ations of the components in the inkjet recording device 1.
[0038] The medium detecting unit 50 detects the peel-
ing state from the conveyance belt 12 of the recording
medium P. The medium detecting unit 50 includes a first
light emitting unit 51 (light emitting unit), a front light re-
ceiving unit 52 (upstream light receiving unit), a rear light
receiving unit 53 (downstream light receiving unit), a sec-
ond light emitting unit 56, an upstream abnormality de-
tection light receiving unit 57, and the like. The first light
emitting unit 51, and the front light receiving unit 52 and
the rear light receiving unit 53 (two light receiving units)
are respectively provided near both lateral surfaces of
the conveyance belt 12 atan interval larger than the max-
imum width of the recording medium P which can be the
conveyance target by the conveyance belt 12 in the width
direction. The front light receiving unit 52 is provided at
a position located upstream of the first light emitting unit
51 (emitting position of emitted light) and downstream of
the above-mentioned reading operation range by the
reading unit 30 in the conveyance direction. The rear light
receiving unit 53 is provided at a position downstream,
in the conveyance direction, of the first light emitting unit
51 (emitting position of emitted light). The first light emit-
ting unit 51 emits two rays of light (or light radiating out
in a predetermined angle range) with a directivity to cross
above the conveyance belt 12 with an inclination of a
predetermined angle (that is, oblique direction) with re-
spect to each of the conveyance direction and the width
direction. The peeling state of the recording medium P
on the path of emitted light (optical axis) is detected by
whether or not the emitted light (emitted light) is detected
by each of the front light receiving unit 52 and the rear
light receiving unit 53.

[0039] The second light emitting unit 56 and the up-
stream abnormality detection light receiving unit 57 are
arranged upstream, in the conveyance direction, of the
first light emitting unit 51, the front light receiving unit 52
and the rear light receiving unit 53 and between the first
light emitting unit 51, the front light receiving unit 52 and
the rear light receiving unit 53 and the reading unit 30
(image capturing sensor 31). The second light emitting
unit 56 and the upstream abnormality detection light re-
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ceiving unit 57 form a first peeling abnormality detecting
unit which detects the state of peeling abnormality (here,
the state in which the peeling is performed too early)
when the peeling position of the recording medium P
moves to an abnormal peeling position upstream of the
normal peelingrange (reference peelingrange NA shown
in FIG. 4A).

[0040] The first light emitting unit 51 and the second
light emitting unit 56 emit light of appropriate wave-
lengths, and the front light receiving unit 52, the rear light
receiving unit 53 and the upstream abnormality detection
light receiving unit 57 detect light of at least a part of the
wavelengths of the light which was emitted by the first
light emitting unit 51 and the second light emitting unit 56.
[0041] The peeling operation unit 60 pulls (peels) the
recording medium P away from the conveyance belt 12
at an appropriate position, the recording medium P ad-
hering to the conveyance surface of the conveyance belt
12 of the conveyance unit 10 and being conveyed, and
the peeling operation unit 60 sends the recording medium
P to the post-processing device not shown in the draw-
ings. The peeling operation unit 60 includes the peeling
roller 61, the peeling motor 62, and the like.

[0042] The peelingroller61 pulls the recording medium
P away from the conveyance surface to send it to the
post-processing device by pulling upward the recording
medium P, which has been conveyed in a state of ad-
hering to the conveyance belt 12, from the outer circum-
ferential surface of the conveyance belt 12 with a prede-
termined pressure according to the rotation operation by
the peeling motor 62. It is preferable that the surface of
the peeling roller 61 has a large friction against the re-
cording medium P, which can apply an effective peeling
force to the recording medium P. The peeling roller 61
contacts only the surface on the opposite side to the im-
age recording surface so that the image does not dete-
riorate due to the contact of the roller or the like with the
ink landing surface (image recording surface) of the re-
cording medium P until the ink which landed on the re-
cording medium P is fixed and dried by the post-process-
ing device.

[0043] The peeling motor 62 rotates the peeling roller
61 at arotation speed according to the control signal from
the control unit40. Normally, the peeling motor 62 rotates
the peeling roller 61 to pull up the recording medium P
at a speed which is synchronized with the conveyance
speed of the recording medium P.

[0044] FIG. 3isablock diagram showing the functional
configuration of the inkjet recording device 1 in the em-
bodiment.

[0045] The inkjetrecording device 1 includes a control
unit 40, a storage unit 45, a conveyance motor 14 and
an encoder 15 of the conveyance unit 10, a head driving
unit 22 of the image recording unit 20, the image captur-
ing sensor 31 of the reading unit 30, the first light emitting
unit 51, the front light receiving unit 52, the rear light re-
ceiving unit 53, the second light emitting unit 56 and the
upstream abnormality detection light emitting unit 57 of
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the medium detecting unit 50, the peeling motor 62 of
the peeling operation unit 60, the communication unit 70,
the operation display unit 80, the bus 90, and the like.
[0046] The control unit 40 performs the control opera-
tion of integrally controlling the entire operation of the
inkjet recording device 1. The control unit 40 includes a
CPU 41 (Central Processing Unit),a ROM 42 (Read Only
Memory), a RAM 43 (Random Access Memory), and the
like. The CPU 41 performs various types of arithmetic
processing and executes the processing for various
types of controls. The control programs for the various
types of controls are stored and saved in the ROM 42.
As the ROM 42, a mask ROM or a readable and writable
nonvolatile memory is used.

[0047] The RAM 43 provides a working memory space
to the CPU 41, and stores temporary data and various
types of settings. As the RAM 43, various types of volatile
memories such as a SRAM and a DRAM are used.
[0048] The storage unit 45 stores recording target im-
age data (recording target data) obtained via the com-
munication unit 70, its processing data, and the like. The
storage unit45 may store other various types of execution
programs forimage recording and adjustment test. When
the CPU 41 executes the execution programs, the CPU
41 uses the programs by reading out the programs and
loads them in the RAM 43. As the storage unit 45, for
example, an HDD (Hard Disk Drive) or a flash memory
is used. A RAM or the like may be used together.
[0049] The conveyance motor 14 causes the convey-
ance belt 12 to perform the rotary movement by rotating
the drive roller 11 in accordance with the control signal
from the control unit 40. The rotation speed of the con-
veyance motor 14 may be changeable according to the
image quality or the like required in the recorded image.
[0050] The head driving unit 22 outputs a drive signal
for operating the ink ejection mechanism in the ejection
head 211 of each of the head units 21, and causes ink
to be ejected from the nozzle opening of the operation
target at an appropriate timing. These drive signals are
output to each of the head units 21 (ejection heads 211)
in a parallel manner. The drive signal is output in syn-
chronization with the encoder (not shown in the drawings)
which measures the conveyance speed (position) of the
recording medium P by the conveyance unit 10. As the
ink ejection mechanism, forexample, a piezo type, a ther-
mal type and the like are used. The piezo type deforms
the piezoelectric elements by applying a voltage to the
piezoelectric elements provided along the ink flow path
communicated with the nozzles and applies a pressure
with a predetermined pressure pattern to the ink in the
ink flow path, to cause the ink to be ejected. The thermal
type generates heat by making electric current through
the electrically heating wire, generates the change in vol-
ume by heating the inkin the ink flow path and vaporizing
part of ink, and applies a pressure to the ink to eject the
ink.

[0051] The image capturing sensor 31 is a line sensor
as mentioned above, and outputs a one-dimensional im-
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age by capturing the image of the upper surface of the
recording medium P (recording surface by the image re-
cording unit 20). The image capturing sensor 31 can out-
put a two-dimensional image of the upper surface of the
recording medium P by capturing the one-dimensional
image and outputting the image at predetermined inter-
vals according to the conveyance speed of the recording
medium P by the conveyance unit 10.

[0052] As mentioned above, the first light emitting unit
51 and the second light emitting unit 56 emit predeter-
mined light when the recording medium P is conveyed.
This light is preferably a light having a strong directivity,
and for example, a laser light, though not especially lim-
ited. Though the wavelength of light is also not especially
limited, it is preferable not to be greatly influenced by
external light. The infrared light or the like is used, for
example. Visible light, for example, red color light may
be emitted together with the infrared light so as to indicate
to the user orthe manager that the light emitting operation
of the first light emitting unit 51 and the second light emit-
ting unit 56 is performed appropriately.

[0053] The front light receiving unit 52, the rear light
receiving unit 53 and the upstream abnormality detection
light receiving unit 57 detect incident light, and output a
signal (electric charge amount, voltage value, electric
current value or the like) according to the incident light
amount. Each of the light receiving surfaces of the front
light receiving unit 52, the rear light receiving unit 53 and
the upstream abnormality detection light receiving unit
57 is provided to be nearly perpendicular to the optical
axis (or width direction) of the emitted light from the first
light emitting unit 51 and the second light emitting unit
56, and detects at least a part of the wavelengths of the
emitted light. As mentioned above, in a case where light
from the infrared wavelength to the red wavelength is
emitted, the front light receiving unit 52, the rear light
receiving unit 53 and the upstream abnormality detection
light receiving unit 57 detect only the infrared light, and
thereby it is possible to reduce the influence by the ex-
ternal light. The front light receiving unit 52 and the rear
lightreceiving unit 53 may make the signal corresponding
to the incident light amount binary with a predetermined
reference value, and output only the information regard-
ing presence/absence of the light emission from the first
light emitting unit 51 and the second light emitting unit 56.
[0054] The peeling motor 62 rotates and moves the
peeling roller 61. According to the control signal from the
control unit 40, the peeling motor 62 pulls the recording
medium P, which moves in accordance with the rotary
movement of the conveyance belt 12, away from the con-
veyance belt 12, and adjusts the peeling position of the
recording medium P by changing the rotation speed.
[0055] The communication unit 70 obtains the record-
ing target image data and the print job from the external
computer terminal, the print server, and the like, and out-
puts a status signal regarding the image recording.
[0056] The operation display unit 80 has a display unit
81 which displays an input operation receiving screen for
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auser and status information, and an operation receiving
unit 82 which receives user’s input operation and outputs
the operation signal to the control unit 40. In the embod-
iment, the operation display unit 80 has a liquid crystal
screen provided with a touch sensor and its driver, for
example. Alternatively, as the display unit 81, there may
be used a display screen of other display methods such
as an organic EL display, or an LED lamp for displaying
status or the like may be used together. As the operation
receiving unit 82, push button switches, a rotation switch
or the like may be used instead of or in addition to the
touch panel.

[0057] The bus 90 is a transmission path for transmis-
sion and reception of signals between the control unit 40
and the other components.

[0058] Next, the peeling operation control of the re-
cording medium P in the inkjet recording device 1 in the
embodiment will be described.

[0059] In the inkjet recording device 1 in the embodi-
ment, after the image recording operation by the image
recording unit 20 and the reading operation (image cap-
turing operation) by the reading unit 30 are performed,
the recording medium P adhering to the conveyance belt
12 is peeled. Since the peeling position by the peeling
roller 61 in this case is determined by the relationship of
strength between the pulling force for the peeling and the
adhesion force, the peeling position is not necessarily
fixed at a constant position. Accordingly, in the inkjet re-
cording device 1, the medium detecting unit 50 detects
whether or not the peeling is performed in a positional
range not providing a bad influence on the reading op-
eration, especially, downstream of the reading operation
range by the reading unit 30.

[0060] FIGS. 4A, 4B, 5A, 5B and 5C are views for ex-
plaining the detection of the peeling state.

[0061] FIGS. 4A and 4B are views for explaining the
detection state of the recording medium P in a case where
the peeling is performed normally. FIG. 4A is a plan view
seen from the side (upper side) facing the image record-
ing surface of the recording medium P. FIG. 4B is a front
view seen from the width direction.

[0062] FIGS. 5A to 5C are front views for explaining
the detection state of the recording medium P in a case
where the peeling position is out of the normal range.
[0063] Inthe embodiment, the path of the emitted light
R2 from the first light emitting unit 51 to the rear light
receiving unit 53 is determined to cross the reference
peeling range NA (predetermined peeling range) which
is the normal peeling range of the recording medium P.
Thus, in acase where the recording medium P is normally
peeled at the peeling position C in the reference peeling
range NA, as shown in FIGS. 4A and 4B, the emitted
light R2 from the first light emitting unit 51 to the rear light
receiving unit 53 is interrupted at the position D on the
recording medium P which was peeled from the convey-
ance belt 12 and rose. Accordingly, the rear light receiv-
ing unit 53 does not detect the emitted light R2 from the
first light emitting unit 51. On the other hand, at this time,



13 EP 3 556 696 A1 14

the emitted light R1 from the first light emitting unit 51 is
detected by the front light receiving unit 52.

[0064] In acase where the peeling position CB is shift-
ed to the downstream of the reference peeling range NA,
as shown in FIG. 5A, the recording medium P does not
interfere with the emitted light R2 from the first light emit-
ting unit 51 to the rear light receiving unit 53. Thus, the
detection state changes into a state in which the emitted
lights R1 and R2 are respectively detected by the front
light receiving unit 52 and the rear light receiving unit 53.
[0065] On the other hand, in a case where the peeling
position CF is shifted to the upstream of the reference
peeling range NA, as shown in FIG. 5B, the recording
medium P rising from the conveyance surface interferes
with the emitted light R1 from the first light emitting unit
51 to the front light receiving unit 52 at the position D on
the recording medium P. Accordingly, the front light re-
ceiving unit 52 does not detect the emitted light R1 from
the first light emitting unit 51. On the other hand, the emit-
ted light R2 from the first light emitting unit 51 is detected
by the rear light receiving unit 53.

[0066] In such a way, itis possible to determine which
of inside, upstream and downstream of the reference
peeling range NA the peeling position is located accord-
ing to the change of the incidence state of the emitted
light incident on the front light receiving unit 52 and the
rear light receiving unit 53. In a case where the peeling
position is detected to be shifted to the upstream of the
reference peeling range NA, the tension applied to the
recording medium P is lowered by temporarily lowering
the rotation speed of the peeling roller 61 by the peeling
motor 62, and the peeling position CF is moved down-
stream. On the other hand, in a case where the peeling
position is detected to be shifted to the downstream of
the reference peeling range NA, the tension applied to
the recording medium P is raised by temporarily raising
the rotation speed of the peeling roller 61 by the peeling
motor 62, and the peeling position CB is moved up-
stream. After performing confirmation that the peeling
position returned to the reference peeling range NA, the
control operation of appropriately returning the rotation
speed of the peeling roller 61 is performed.

[0067] In a case where the peeling of the recording
medium P is too early and the peeling position CC moves
to the further upstream of the detection range by the front
light receiving unit 52, as shown in FIG. 5C, the abnor-
mality is detected by the interference of the emitted light
R3 from the second light emitting unit 56 to the upstream
abnormality detection light receiving unit 57 at the posi-
tion D. In this case, in order to prevent the dirt due to the
contact of the recording medium P with the reading unit
30 and the image recording unit 20, and scattering, at-
tachment and the like of ink which was ejected from the
image recording unit 20, the conveyance operation by
the conveyance unit 10 and the image recording opera-
tion by the image recoding unit 20 are promptly stopped.
As a cause of such an abnormality, for example, the ab-
normality regarding adhesion of the adhesive applied on-
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to the conveyance belt 12 and trash or dust attached onto
the conveyance belt 12, the placement abnormality of
the recording medium P, the operation abnormality of the
peeling motor 62 and the like are assumed.

[0068] FIG. 6 is a flowchart showing a control proce-
dure by the control unit 40 of the peeling control process-
ing executed by the inkjet recording device 1 in the em-
bodiment.

[0069] This peeling control processing is invoked and
started in accordance with start of the conveyance oper-
ation (rotation operation of the conveyance motor 14) of
the conveyance unit 10, and continued while the convey-
ance operation (rotation operation) is continued.

[0070] When the peeling control processing is started,
the control unit 40 (CPU 41) causes the first light emitting
unit 51 and the second light emitting unit 56 to start the
light emitting operation (step S101). The control unit 40
obtains detection information of the incident light from
each of the front light receiving unit 52, the rear light re-
ceiving unit 53, and the upstream abnormality detection
light receiving unit 57 (step S102).

[0071] The control unit 40 determines whether or not
the upstream abnormality detection light receiving unit
57 did not detect the light amount which is a reference
or more (step S103). If the control unit 40 determines that
the upstream abnormality detection light receiving unit
57 did not detect the light amount (step S103; YES), the
control unit 40 determines that the peeling abnormality
was detected and causes the display 81 to perform a
predetermined notification operation indicating the peel-
ing abnormality, and stops the conveyance operation by
the conveyance unit 10, the peeling operation by the peel-
ing operation unit 60 and the image recording operation
by the image recording unit 20 (step S113). Then, the
control unit 40 ends the peeling control processing.
[0072] If the control unit 40 determines that the up-
stream abnormality detection light receiving unit 57 de-
tected the light amount which is the reference or more
(step S103; NO), the control unit 40 determines whether
or not the light amount which is the reference or more
was detected by the front light receiving unit 52 and was
not detected by the rear light receiving unit 53 (step
S104). If the control unit 40 determines that the light
amount which is the reference or more was detected by
the front light receiving unit 52 and was not detected by
the rear light receiving unit 53 (step S104; YES), the con-
trol unit40 rotates the peeling motor 62 ata normal speed
(step S114). If the peeling motor 62 is already rotating at
the normal speed, the control unit 40 may continue the
control operation without change. The processing of the
control unit 40 then returns to step S102.

[0073] If the control unit 40 determines that the light
amount which is the reference or more was not detected
by the front light receiving unit 52 or was detected by the
rear light receiving unit 53 (step S104; NO), the control
unit 40 determines whether or not the light amount which
is the reference or more was not detected by the front
light receiving unit 52 and was detected by the rear light
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receiving unit 53 (step S105). If the control unit 40 deter-
mines thatthe lightamountwhich s the reference or more
was not detected by the front light receiving unit 52 and
was detected by the rear light receiving unit 53 (step
S105; YES), the control unit 40 rotates the peeling motor
62 at a predetermined low speed which is lower than the
normal speed (step S115). If the peeling motor 62 is al-
ready rotating at the low speed, the control unit 40 may
continue the control operation without change. The
processing of the control unit 40 then returns to step
S102.

[0074] If the control unit 40 determines that the light
amount which is the reference or more was detected by
the front light receiving unit 52 and was not detected by
the rear light receiving unit 53 (step S105; NO), the con-
trol unit 40 determines whether or not the light amount
which is the reference or more was detected by the front
light receiving unit 52 and was detected by the rear light
receiving unit 53 (step S106). If the control unit 40 deter-
mines thatthe lightamountwhich s the reference or more
was detected by the front light receiving unit 52 and was
detected by the rear light receiving unit 53 (step S106;
YES), the control unit 40 rotates the peeling motor 62 at
a predetermined high speed which is higher than the nor-
mal speed (step S116). If the peeling motor 62 is already
rotating at the high speed, the control unit 40 may con-
tinue the control operation without change. The process-
ing of the control unit 40 then returns to step S102.
[0075] If the control unit 40 determines that the light
amount which is the reference or more was not detected
by the front light receiving unit 52 or was not detected by
rear light receiving unit 53 (that is, if the light amount
which is the reference or more was not detected from
either light receiving unit) (step S106; NO), the detection
abnormality is occurring. Thus, the control unit 40 causes
the display unit 81 to perform the predetermined notifi-
cation operation indicating the detection abnormality,
and stops all the operations for the image recording (step
S107). The control unit 40 then ends the peeling control
processing.

[0076] As described above, an inkjet recording device
1 in the embodiment includes: a conveyance unit 10
which conveys a recording medium P by making the re-
cording medium P adhere to the conveyance surface; an
image recording unit 20 which records an image on the
recording medium P adhering to the conveyance surface;
areading unit 30 which reads the surface of the recording
medium P in the downstream of the recording operation
range in a conveyance direction of the recording medium
P by the conveyance unit 10, the recording operation
range being a recording operation range of the image by
the image recording unit 20 in the conveyance path of
the recording medium P by the conveyance unit 10; a
peeling operation unit 60 which peels the recording me-
dium P adhering to the conveyance surface by pulling
the recording medium P away from the conveyance sur-
face; and a medium detecting unit 50 which detects the
peeling state from the conveyance surface of the record-
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ing medium P in the downstream, in the conveyance di-
rection, of the reading operation range by the reading
unit 30.

[0077] Thus,inthe inkjet recording device 1 having the
conveyance unit 10 which makes the recording medium
P adhere to the conveyance surface, it is not necessary
to determine a large peeling possible range in the down-
stream of the reading unit 30 in consideration of variance
of the peeling position, and itis possible to read the image
with the reading unit 30 and thereafter peel the recording
medium P appropriately without increasing the size. Ac-
cordingly, it is possible to exclude the defective image,
perform the maintenance of the inkjet head, and the like
appropriately. Itis possible to prevent the peeling position
of the recording medium P from providing the bad influ-
ence on the reading operation, by appropriately detecting
the peeling state of the recording medium P in the down-
stream of the reading operation range by the medium
detecting unit 50.

[0078] The medium detecting unit 50 has a first light
emitting unit 51, and a front light receiving unit 52 and a
rear light receiving unit 53 which detect the emitted light
from the first light emitting unit 51, and the medium de-
tecting unit 50 detects the peeling state by the change in
the incidence state of the emitted light from the first light
emitting unit 51 to the front light receiving unit 52 and the
rear light receiving unit 53 according to the presence/ab-
sence of the rising of the recording medium P from the
conveyance surface, the rising following the peeling of
the recording medium P.

[0079] Insucha way, the peeling position can be main-
tained notto largely get out of the reading operation range
so that the reading operation of the recording medium
can be performed easily and surely, by detecting the
presence/absence of the peeling of the recording medi-
um with a transmission type optical sensor.

[0080] The path of the emitted light from the first light
emitting unit 51 is determined in an oblique direction with
respectto each of the conveyance direction and the width
direction (in the embodiment, further determined to be
within a plane parallel to the conveyance surface). Thus,
in a case where the peeling position is extending along
the width direction, the peeling position along the con-
veyance direction can be detected not at one point but
in a predetermined width. Thus, the detection errors and
detection leak do not easily occur, and it is possible to
classify whether or not the peeling position is located in
the appropriate range more easily and surely. Thus, it is
possible to surely perform the reading operation while
dealing with a little shift of the peeling position more flex-
ibly and appropriately.

[0081] The medium detecting unit 50 has two light re-
ceiving units which are the front light receiving unit 52
and the rear light receiving unit 53, and the two light re-
ceiving units are arranged so as to be able to determine
which of inside, upstream and downstream of the refer-
ence peeling range NA in the conveyance direction the
peeling position of the recording medium P is located,
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according to the combination of the detection results of
the emitted light from the first light emitting unit 51 by the
two light receiving units. Thus, since an appropriate re-
sponse can be performed easily when the peeling posi-
tion is shifted from the reference peeling range NA, the
reading operation is easy to perform more stably by easy
control.

[0082] The first light emitting unit 51 emits the emitted
light to each of the two light receiving units which are the
front light receiving unit 52 that detects the emitted light
upstream of the emitting position of the emitted light in
the conveyance direction, and the rear light receiving unit
53 that detects the emitted light downstream of the emit-
ting position in the conveyance direction. Thus, sufficient
information on the peeling position can be obtained while
configuring the first light emitting unit 51 to be compact,
and the reading operation is easy to perform stably.
[0083] The inkjet recording device 1 further includes a
control unit 40 which controls the operation of the peeling
operation unit 60 so that the peeling position is located
in the reference peeling range NA on the basis of the
detection result of the medium detecting unit 50. By per-
forming such a control, itis possible to correct the peeling
position stably without stopping the conveyance opera-
tion, the image recording operation or the reading oper-
ation at the timing when the peeling position is shifted a
little from the reference peeling range NA. Thus, the trou-
ble for the user is reduced and it becomes easy to con-
tinue the image recording operation in a continuous man-
ner for a long time.

[0084] The peeling operation unit 60 pulls up the re-
cording medium P in a direction separating from the con-
veyance surface at a speed which is synchronized with
the conveyance speed of the recording medium P by the
conveyance unit 10, and the control unit 40 changes the
speed of the pulling up on the basis of the positional re-
lationship between the peeling position and the reference
peeling range NA.

[0085] By such a configuration, the peeling operation
unit 60 can maintain the peeling position without largely
shifting the peeling position easily and generally stably,
and the minor correction can be gradually performed to
the peeling position even if the peeling position is shifted
alittle. Thus, itis possible to continue the image recording
operation in a continuous manner without providing the
bad influence on the image recording operation and the
reading operation.

[0086] The inkjet recording device 1 further includes a
second light emitting unit 56 and an upstream abnormal-
ity detection light receiving unit 57 which detect the peel-
ing abnormality of the recording medium P on a side that
is upstream of the reference peeling range NA and down-
stream of the reading operation range in the conveyance
direction. Thus, in the inkjet recording device 1, itis pos-
sible to detect and immediately respond to a case of a
large shift of the peeling position which can provide the
bad influence on the image recording unit 20, the reading
unit 30 and the like, while continuing the image recording
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operation, the reading operation and the conveyance op-
eration and responding to a little shift of the peeling po-
sition with minute correction as mentioned above.
[0087] The conveyance surface of the recording me-
dium P is one surface (outer circumferential surface) of
the conveyance belt 12 which is an endless member that
performs a rotary movement along a predetermined ro-
tary path, and an anti-vibration roller 19 which suppress-
es vibration of the conveyance belt 12 is provided be-
tween the position located most downstream in the read-
ing operation range and the position located most down-
stream in the reference peeling range NA in the convey-
ance direction.

[0088] Thus, in the inkjet recording device 1, it is pos-
sible to prevent or reduce the bad influence on the read-
ing operation by the reading unit 30 and the image re-
cording operation by the image recording unit 20 by re-
ducing the transmission along the conveyance belt 12 of
the minute vibration which easily occurs according to the
peeling operation of the recording medium P that is per-
formed resisting the adhesive force.

[0089] The anti-vibrationroller 19 is provided to contact
the surface on the opposite side to the outer circumfer-
ential surface (conveyance surface) of the conveyance
belt 12, and rotates in accordance with the rotary move-
ment of the conveyance belt 12. Accordingly, in the inkjet
recording device 1, it is possible to reduce the vibration
of the conveyance belt 12 effectively without interfering
the rotary operation of the conveyance belt 12 with an
easy configuration.

[Second Embodiment]

[0090] Next, aninkjetrecording device in a second em-
bodiment of the present invention will be described.
[0091] FIG. 7 is a perspective view showing the entire
configuration of an inkjet recording device 1a in the em-
bodiment.

[0092] The inkjet recording device 1a includes two in-
dependent light emitting units 511 and 512 respectively
corresponding to the front light receiving unit 52 and the
rear light receiving unit 53 in the medium detecting unit
50. A third light emitting unit 58 and a downstream ab-
normality detection light receiving unit 59 are provided in
the further downstream, in the conveyance direction, of
the rear light receiving unit 53.

[0093] The anti-vibration roller 19 supports the inner
surface side of the conveyance belt 12 on the opposite
side to the reading range by the reading unit 30.

[0094] The other configurations and the arrangements
are same as those of the inkjet recording device 1 in the
first embodiment, and explanation is omitted by using
same reference numerals to the same configurations.
[0095] In the inkjet recording device 1a in the embod-
iment, one light emitting unit and one light receiving unit
form a pair, and are provided at positions which are equal
to each other in the conveyance direction. In this case,
when the peeling position of the recording medium P is
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uniform in the conveyance direction, the recording me-
dium P interferes with the incidence of the emitted light
to the light receiving unit from the light emitting unit only
at the timing when the peeling position moves forward or
backward and crosses between the light emitting unitand
the light receiving unit.

[0096] The third light emitting unit 58 and the down-
stream abnormality detection light receiving unit 59 are
arranged downstream, in the conveyance direction, of
the first light emitting unit 51, the front light receiving unit
52 and the rear light receiving unit 53, and form a second
peeling abnormality detecting unit which detects the state
of peeling abnormality (in the embodiment, the state in
which the peeling is performed too late) in a case where
the peeling position of the recording medium P moves to
an abnormal peeling position located downstream of the
normal peeling range (reference peeling range NA).
[0097] FIG. 8 is a flowchart showing a control proce-
dure by the control unit 40 of the peeling control process-
ing executed in the inkjet recording device 1a in the em-
bodiment.

[0098] When the peeling control processing starts, the
control unit 40 starts the light emitting operations of the
light emitting units 511 and 512, the second light emitting
unit 56, and the third light emitting unit 58 (step S121).
The control unit 40 obtains light detection information
from the front light receiving unit 52, the rear light receiv-
ing unit 53, the upstream abnormality detection light re-
ceiving unit 57, and the downstream abnormality detec-
tion light receiving unit 59 (step S122).

[0099] The control unit 40 determines whether or not
the reduction in light amount of a reference or more was
detected in the upstream abnormality detection light re-
ceiving unit 57 or the downstream abnormality detection
light receiving unit 59 (step S123). If it is determined that
the reduction was detected (step S123; YES), the control
unit 40 causes the display unit 81 to notify that the peeling
abnormality was detected, and stops the conveyance op-
eration of the conveyance unit 10, the peeling operation
of the peeling operation unit 60, and the image recording
operation by the image recording unit 20 (step S133).
The control unit40 then ends the peeling control process-
ing.

[0100] If it is determined that the reduction in light
amount of the reference or more was not detected in the
upstream abnormality detection light receiving unit 57 or
the downstream abnormality detection lightreceiving unit
59 (step S123; NO), the control unit 40 determines wheth-
er or not the front light receiving unit 52 detected the
reduction in light amount of the reference or more (step
S124). Ifitis determined the reduction was detected (step
S124; YES), the control unit 40 determines whether or
not the peeling motor 62 is currently operating at the low
speed (step S134). If it is determined that the peeling
motor 62 is not operating at the low speed (step S134;
NO), the control unit 40 changes the operation of the
peeling motor 62 to the above-mentioned low speed op-
eration (step S144). The processing of the control unit
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40 then returns to step S102. If it is determined that the
peeling motor 62 is operating at the low speed (step
S134; YES), the control unit 40 changes the operation
of the peeling motor 62 to the normal speed operation
(step S136). The processing of the control unit 40 then
returns to step S102.

[0101] In the determination processing of step S124,
if it is determined that the reduction in light amount of the
reference or more was not detected by the front light re-
ceiving unit 52 (step S124; NO), the control unit 40 de-
termines whether or not the reduction in light amount of
the reference or more was detected by the rear light re-
ceiving unit 53 (step S125). If it is determined that the
reduction in light amount was detected (step S125; YES),
the control unit 40 determines whether or not the peeling
motor 62 is currently operating at the high speed (step
S135). If it is determined that the peeling motor 62 was
not operating at the high speed (step S135; NO), the
control unit40 changes the operation of the peeling motor
62 to the high speed operation (step S145). The process-
ing of the control unit 40 then returns to step S102. If it
is determined that the peeling motor 62 is operating at
the high speed (step S135; YES), the processing of the
control unit 40 proceeds to step S136, and the control
unit 40 changes the operation of the peeling motor 62 to
the normal speed operation (step S136).

[0102] In the determination processing of step S125,
if it is determined that the reduction in light amount of the
reference or more was not detected by the rear light re-
ceiving unit 53 (step S125; NO), the processing of the
control unit 40 returns to step S102.

[0103] Asdescribed above, the inkjetrecording device
1ainthe second embodimentincludes the third light emit-
ting unit 58 and the downstream abnormality detection
light receiving unit 59 which detect the peeling abnormal-
ity of the recording medium P downstream of the refer-
ence peeling rage NA in the conveyance direction. Thus,
since not only the abnormality of too early peeling but
also the abnormality of not peeling appropriately can be
detected, it is possible to prevent the trouble that the re-
cording medium P after image recording is caught down-
ward in accordance with the rotary movement of the con-
veyance belt 12.

[0104] The presentinvention is notlimited to the above
embodiments, and various changes can be made.
[0105] Forexample,thefirstembodimenthas been de-
scribed for a case of having a configuration for detecting
the abnormality upstream of the reference peeling range
NA in the conveyance direction in addition to the normal
peeling detection, and the second embodiment has been
described for a case of having a configuration for detect-
ing the abnormality downstream in addition to the up-
stream. The configuration for detecting the abnormality
may be provided only downstream, or may not be pro-
vided on either side.

[0106] In the inkjet recording device 1 in the first em-
bodiment, the emitted light is emitted to the front light
receiving unit 52 and the rear light receiving unit 53 from
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the same emitting position of the first light emitting unit
51. However, the emitting position to the front light re-
ceiving unit 52 may be located downstream of the emit-
ting position to the rear light receiving unit 53. In this case,
for example, the appropriate peeling position can be de-
termined to be in such a range that the emitted light is
not detected in the front light receiving unit 52 or the rear
light receiving unit 53. By performing such an arrange-
ment, more detailed control can be performed since the
detection result is classified into four patterns which are
a case of not detecting emitted light in the front light re-
ceiving unit 52 or the rear light receiving unit 53, cases
of detecting emitted light in only one of them, and a case
of detecting emitted light in both of them. Alternatively,
the range of detecting the emitted light in both of them
may be determined to be the range of abnormal peeling
state so as not to provide another configuration for de-
tecting the abnormality.

[0107] In the inkjet recording device 1a in the second
embodiment, both of the emitted light from the light emit-
ting unit 511 to the front light receiving unit 52 and the
emitted light from the light emitting unit 512 to the rear
light receiving unit 53 are in the direction perpendicular
to the conveyance direction. However, at least one of
them may be in an oblique direction to the conveyance
direction in the range of not overlapping the conveyance
direction. In a case where both of the emitted lights are
in the oblique directions to the conveyance direction, they
may be parallel or not parallel to each other.

[0108] In the embodiments, the reference peeling
range NA is determined between the light emitting posi-
tion of the first light emitting unit 51 and the light receiving
position of the rear light receiving unit 53 in the convey-
ance direction. However, the reference peeling range NA
may be between the light emitting position of the first light
emitting unit 51 and the light receiving position of the front
light receiving unit 52. Which to select from among the
setting of the embodiments and this setting may be de-
termined according to a distance which is necessary be-
tween the reference peeling range NA and the reading
operation range, for example, the attenuation degree or
the like until transmission to the reading operation range
of the vibration of the conveyance belt 12 which is gen-
erated when the recording medium P is peeled at the
peeling position. The inclination angle to the conveyance
direction of the emitted light to the front light receiving
unit 52 may be different from the inclination angle to the
conveyance direction of the emitted light to the rear light
receiving unit 53.

[0109] Inthe embodiments, itis possible to distinguish
the peelings inside, upstream, and downstream of the
reference peeling range NA by combination of pres-
ence/absence of detections of emitted light by the two
light receiving units. However, the present invention is
not limited to this. For example, the configuration may be
able to detect the peeling position only at the upstream-
side end of the reference peeling range NA, or detect
only whether or not the peeling position is located inside
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the reference peeling range NA. In a case where the peel-
ing position matches the upstream-side end, there may
be repeated such control that the rotation operation of
the peeling motor 62 is performed at a slightly low speed
compared to the rotation operation of the conveyance
motor 14 for a predetermined time, and thereafter per-
formed at a slightly high speed compared to the rotation
operation of the conveyance motor 14.

[0110] Furthermore, a plurality of detecting units may
be provided so as to be able to quantitatively evaluate
the peeling position so that the control unit 40 controls
the operation of the peeling motor 62 in a more detailed
manner. Though the peeling motor 62 is described as a
motor which rotates at three steps of speed in the above
embodiments, the speed may be changed continuously
or step by step at the time of switching the speed.
[0111] Though the control unit 40 directly performs
control according to the presence/absence of detection
of the emitted light by the front light receiving unit 52 and
the rear light receiving unit 53 in the above embodiments,
a signal may be output to the peeling motor 62 via the
PLC (Programmable Logic Controller) or the like.
[0112] Though the anti-vibration roller 19 is provided
in the above embodiments, the anti-vibration roller 19
may not be provided. The conveyance belt 12 may be
supported by a plate-like member such as platen instead
of the anti-vibration roller 19, or a plurality of rollers may
be arranged at appropriate intervals.

[0113] Though the inkjet recording device which
records a normal image with color inks is described in
the above embodiments, the image recording device of
the present invention also includes a device which per-
forms processing of coating, applying gloss, and the like
with a colorless ink.

[0114] Though the inkjet recording device is described
as an example in the above embodiments, the present
invention can also be applied to other image recording
devices, such as a case of providing an image capturing
sensor used for test of LED elements in an LED printer,
for example.

[0115] As for the other specific details such as the con-
figurations, arrangements, control contents and the con-
trol procedures shown in the embodiments, modification
can be made as needed within the scope of the present
invention.

INDUSTRIAL APPLICABILITY

[0116] The presentinvention can be used for animage
recording device.

EXPLANATION OF REFERENCE NUMERALS
[0117]
1, 1a inkjet recording device

10 conveyance unit
11 drive roller
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12 conveyance belt

13 following roller

14 conveyance motor

15 encoder

16 pressing roller

19 anti-vibration roller

20 image recording unit

21, 21C, 21M, 21Y, 21K head unit
211 ejection head

22 head driving unit

30 reading unit

31 image capturing sensor
40 control unit

41 CPU

42 ROM

43 RAM

45 storage

50 medium detecting unit
51 first light emitting unit
511, 512 light emitting unit
52 front light receiving unit
53 rear light receiving unit
56 second light emitting unit
57 upstream abnormality detection light receiving
unit

58 third light emitting unit
59 downstream abnormality detection light receiving
unit

60 peeling operation unit

61 peeling roller

62 peeling motor

70 communication unit

80 operation display unit

81 display unit

82 operation receiving unit
90 bus

NA reference peeling range
P recording medium

Claims

1.

An image recording device, comprising:

a conveyance unit which conveys a recording
medium by making the recording medium ad-
here to a conveyance surface;

a recording unit which records an image on the
recording medium adhering to the conveyance
surface;

a reading unit which reads a surface of the re-
cording medium downstream of a recording op-
eration range in a conveyance direction of the
recording medium by the conveyance unit, the
recording operation range being a recording op-
eration range of the image by the recording unit
in a conveyance path of the recording medium
by the conveyance unit;
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a peeling operation unit which peels the record-
ing medium adhering to the conveyance surface
by pulling the recording medium away from the
conveyance surface; and

a detecting unit which detects a peeling state of
the recording medium from the conveyance sur-
face downstream of a reading operation range
by the reading unit in the conveyance direction.

The image recording device according to claim 1,
wherein

the detecting unit has a light emitting unit and a light
receiving unit which detects emitted light from the
light emitting unit, and

the peeling state is detected by change in an inci-
dence state of the emitted light to the light receiving
unit according to presence/absence of rising of the
recording medium from the conveyance surface, the
rising following peeling of the recording medium.

The image recording device according to claim 2,
wherein a path of the emitted light is determined to
be in a direction oblique to each of the conveyance
direction and a width direction which is perpendicular
to the conveyance direction in a plane parallel to the
conveyance surface.

The image recording device according to claim 2 or
3, wherein the detecting unit has two light receiving
units, and the two light receiving units are arranged
so as to be able to determine which of inside, up-
stream and downstream of a predetermined peeling
range in the conveyance direction a peeling position
of the recording medium is located, according to a
combination of detection results of the emitted light
by the two light receiving units.

The image recording device according to claim 4,
wherein the light emitting unit emits the emitted light
to each of the two light receiving units which are an
upstream light receiving unit and a downstream light
receiving unit, the upstream light receiving unit de-
tecting the emitted light upstream of an emitting po-
sition of the emitted lightin the conveyance direction,
and the downstream lightreceiving unit detecting the
emitted light downstream of the emitting position in
the conveyance direction.

The image recording device according to claim 4 or
5, comprising a control unit which controls an oper-
ation of the peeling operation unit so that the peeling
position is located within the predetermined peeling
range based on the detection result of the detecting
unit.

The image recording device according to claim 6,
wherein
the peeling operation unit pulls the recording medium
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upinadirection separating from the conveyance sur-
face at a speed which is synchronized with a con-
veyance speed of the recording medium by the con-
veyance unit, and

the control unit changes the speed of pulling up
based on a positional relationship between the peel-
ing position and the predetermined peeling range.

The image recording device according to any one of
claims 4 to 7, comprising a first peeling abnormality
detecting unit which detects peeling abnormality of
the recording medium on a side that is upstream of
the predetermined peeling range and downstream
of the reading operation range in the conveyance
direction.

The image recording device according to any one of
claims 4 to 8, comprising a second peeling abnor-
mality detecting unit which detects peeling abnor-
mality of the recording medium downstream of the
predetermined peeling range in the conveyance di-
rection.

The image recording device according to any one of
claims 1 to 9, wherein

the conveyance surface is one surface of an endless
member which performs a rotary movement along a
predetermined rotary path, and

an anti-vibration unit which suppresses vibration of
the endless member is provided between, in the con-
veyance direction, a position located most down-
stream in the reading operation range and a position
located most downstream in the predetermined peel-
ing range.

The image recording device according to claim 10,
wherein the anti-vibration unit has a roller which is
provided to contact a surface on an opposite side to
the one surface of the endless member and rotates
in accordance with the rotary movement of the end-
less member.
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