
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Processed by Luminess, 75001 PARIS (FR)

(19)
EP

3 
77

4 
36

2
B

1
*EP003774362B1*

(11) EP 3 774 362 B1
(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
03.05.2023 Bulletin 2023/18

(21) Application number: 19716594.7

(22) Date of filing: 25.03.2019

(51) International Patent Classification (IPC):
B41J 11/00 (2006.01) B41J 25/308 (2006.01)

B41J 2/21 (2006.01)

(52) Cooperative Patent Classification (CPC): 
B41J 11/00218; B41J 2/2114; B41J 11/00212; 
B41J 25/3088; B41J 11/00214 

(86) International application number: 
PCT/JP2019/012424

(87) International publication number: 
WO 2019/188945 (03.10.2019 Gazette 2019/40)

(54) LIQUID DISCHARGE APPARATUS AND CONTROL METHOD

FLÜSSIGKEITSAUSSTOSSVORRICHTUNG UND STEUERUNGSVERFAHREN

APPAREIL D’ÉVACUATION DE LIQUIDE ET PROCÉDÉ DE COMMANDE ASSOCIÉ

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR

(30) Priority: 30.03.2018 JP 2018070224
01.02.2019 JP 2019017354

(43) Date of publication of application: 
17.02.2021 Bulletin 2021/07

(73) Proprietor: Ricoh Company, Ltd.
Tokyo 143-8555 (JP)

(72) Inventors:  
• HADA Atsushi

Tokyo 143-8555 (JP)
• MEZAKI Daisuke

Tokyo 143-8555 (JP)

(74) Representative: SSM Sandmair
Patentanwälte Rechtsanwalt 
Partnerschaft mbB 
Joseph-Wild-Straße 20
81829 München (DE)

(56) References cited:  
US-A1- 2012 249 632 US-A1- 2017 072 706



EP 3 774 362 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

Technical Field

[0001] The present invention relates to a liquid dis-
charge apparatus and a control method.

[Background Art]

[0002] Conventionally, as an image forming appara-
tus, an inkjet recording apparatus which discharges ink
from an inkjet head and forms an image on a recording
medium has been known. Some inkjet recording appa-
ratuses use ultraviolet (UV) curable inks. Specifically, the
inkjet recording apparatus using the UV curable ink cures
and fixes ink droplets attached on the recording medium
by UV irradiation and forms an image. Furthermore, the
inkjet recording apparatus using the UV curable ink ap-
plies a gloss coat using clear inks to add glossy feeling
to the formed image.
[0003] PTL 1 (JP-2015-186918-A) discloses an inkjet
printing apparatus that discharges clear ink to form an
image after discharging colored ink on a recording me-
dium through a plurality of passes and includes an irra-
diation means that is arranged relative to each head and
irradiates the formed image with light. For example, in
PTL 1, the irradiation means is controlled so that illumi-
nance of light in the last pass for discharging the clear
ink is set to be lower than the illuminance of the light
irradiated in the previous pass, and the clear ink is un-
cured. Then, in PTL 1, another irradiation means is in-
cluded at a position downstream side of a position where
the head for discharging the clear ink is arranged, and
the uncured clear ink is cured by using the another irra-
diation means having the lower illuminance.
Document US 2012/249632 A1 discloses a recording ap-
paratus including a light irradiation unit including a light
emitting element row having therein a plurality of light
emitting elements aligned in the same direction as a noz-
zle row, and a fault detection unit that detects whether
there is a fault in each of the light emitting elements.

Citation List

Patent Literature

[0004] PTL 1: JP-2015-186918-A

Summary of Invention

Technical Problem

[0005] However, in the related art, a uniform irradiation
amount of light is emitted at a position on the downstream
side of the position where the head for discharging the
clear ink is arranged. Therefore, there is a disadvantage
in that it is difficult to adjust glossiness.
[0006] The present invention has been made in con-

sideration of the above. An object of the present invention
is to provide a liquid discharge apparatus and a control
method capable of adjusting glossiness with high accu-
racy.

Solution to Problem

[0007] A liquid discharge apparatus according to the
present invention is defined by claim 1.

Advantageous Effects of Invention

[0008] According to the present invention, an effect is
obtained that glossiness can be adjusted with high ac-
curacy.

Brief Description of Drawings

[0009] The accompanying drawings are intended to
depict non-claimed examples and embodiments of the
present invention and should not be interpreted to limit
the scope thereof. The accompanying drawings are not
to be considered as drawn to scale unless explicitly not-
ed. Also, identical or similar reference numerals desig-
nate identical or similar components throughout the sev-
eral views.

[Fig. 1] Fig. 1 is a hardware configuration diagram
of a liquid discharge apparatus according to a first
non-claimed example.
[Fig. 2] Fig. 2 is a front view of the liquid discharge
apparatus according to the first non-claimed exam-
ple.
[Fig. 3] Fig. 3 is a bottom view of the liquid discharge
apparatus according to the first non-claimed exam-
ple.
[Fig. 4] Fig. 4 is a diagram of an exemplary configu-
ration of an irradiator provided on a side surface of
a carriage of the liquid discharge apparatus accord-
ing to the first non-claimed example.
[Fig. 5] Fig. 5 is a functional block diagram of the
liquid discharge apparatus according to the first non-
claimed example.
[Fig. 6] Fig. 6 is a diagram for explaining an example
of control of a movement amount and an irradiation
intensity of the irradiator provided on the liquid dis-
charge apparatus according to an embodiment.
[Fig. 7] Fig. 7 is a diagram for explaining an example
of control of the movement amount and the irradia-
tion intensity of the irradiator provided on the liquid
discharge apparatus according to the embodiment.
[Fig. 8] Fig. 8 is a top perspective view of main parts
of a carriage and an irradiator of a liquid discharge
apparatus according to a second non-claimed ex-
ample.
[Fig. 9] Fig. 9 is a perspective view of a coupling
portion of an irradiation block relative to a left side
surface of the carriage of the liquid discharge appa-
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ratus according to the second non-claimed example.
[Fig. 10] Fig. 10 is a diagram of a state where a rack
gear and a pinion gear of the liquid discharge appa-
ratus according to the second non-claimed example
are engaged.

Description of Embodiments

[0010] The terminology used herein is for the purpose
of describing particular non-claimed examples and em-
bodiments only and is not intended to be limiting of the
present invention. As used herein, the singular forms "a",
"an" and "the" are intended to include the plural forms as
well, unless the context clearly indicates otherwise.
In describing non-claimed examples and embodiments
illustrated in the drawings, specific terminology is em-
ployed for the sake of clarity. However, the disclosure of
this specification is not intended to be limited to the spe-
cific terminology so selected and it is to be understood
that each specific element includes all technical equiva-
lents that have a similar function, operate in a similar
manner, and achieve a similar result.
[0011] Non-claimed example and embodiments of a
liquid discharge apparatus and a control method will be
described with reference to the accompanying drawings
below. The present invention is not limited to the following
embodiments.

(First non-claimed example)

[0012] Fig. 1 is a hardware configuration diagram of a
liquid discharge apparatus 1 according to a first non-
claimed example. Fig. 2 is a front view of the liquid dis-
charge apparatus 1 according to the first non-claimed
example. Fig. 3 is a bottom view of the liquid discharge
apparatus 1 according to the first non-claimed example.
[0013] As illustrated in Fig. 1, the liquid discharge ap-
paratus 1 includes a controller 3, a detection group 4, a
conveyor 100, a carriage 200, a head unit 300, an irra-
diator 400, and a maintenance unit 500. The controller 3
includes a unit control circuit 31, a memory 32, a Central
Processing Unit (CPU) 33, and an I/F 34.
[0014] The I/F 34 is an interface for connecting the liq-
uid discharge apparatus 1 to an external Personal Com-
puter (PC) 2. Any connection form between the liquid
discharge apparatus 1 and the PC 2 may be used. For
example, connection via a network, a form for directly
connecting the liquid discharge apparatus 1 to the PC 2
with a communication cable, and the like are exemplified.
[0015] The detection group 4 includes various sensors
included in the liquid discharge apparatus 1 such as a
height sensor 41 illustrated in Figs. 2 and 3 and the like.
[0016] The CPU 33 controls an operation of each unit
of the liquid discharge apparatus 1 via the unit control
circuit 31 using the memory 32 as a working area. Spe-
cifically, the CPU 33 controls the operation of each unit
based on recording data received from the PC 2 and data
detected by the detection group 4 and forms an image

that is a liquid application surface 102 on a recording
medium 101.
[0017] A printer driver is installed in the PC 2, and the
printer driver generates the recording data to be trans-
mitted to the liquid discharge apparatus 1 from image
data. For example, the recording data includes command
data which operates the conveyor 100 of the liquid dis-
charge apparatus 1 and the like, pixel data regarding the
image that is the liquid application surface 102, and the
like.
[0018] The conveyor 100 includes a stage 130 and an
attraction mechanism 120. The attraction mechanism
120 has a fan 110 and a plurality of attraction holes 100a
provided in the stage 130. The attraction mechanism 120
drives the fan 110 and attracts the recording medium 101
from the attraction holes 100a to secure the recording
medium 101 to the conveyor 100. The attraction mech-
anism 120 may attract the recording medium 101 by us-
ing electrostatic attraction. A movement of the conveyor
100 in the Y-axis direction (sub-scanning direction) is
controlled based on a drive signal from the CPU 33 (unit
control circuit 31).
[0019] As illustrated in Fig. 3, the conveyor 100 in-
cludes a conveyance controller 210, a roller 105, and a
motor 104. The conveyance controller 210 drives the mo-
tor 104 and rotates the roller 105 to move the recording
medium 101 in the Y-axis direction (sub-scanning direc-
tion).
[0020] Here, the conveyor 100 may move the carriage
200 in the Y-axis direction (sub-scanning direction) in-
stead of the recording medium 101. That is, the conveyor
100 relatively moves the recording medium 101 and the
carriage 200 in the Y-axis direction (sub-scanning direc-
tion). In the present non-claimed example, a case is ex-
emplified where the carriage 200 is moved in the Y-axis
direction.
[0021] For example, as illustrated in Fig. 3, the con-
veyor 100 includes a side plate 407b which supports two
guides 201 for guiding the carriage 200 in the X-axis di-
rection (main scanning direction), a table 406 which sup-
ports the side plate 407b, and a belt 404 which is secured
to the table 406. Furthermore, the conveyor 100 includes
a driving pulley 403 and a driven pulley to which the belt
404 is stretched, a motor 405 which rotates and drives
the driving pulley 403, and the conveyance controller
210.
[0022] In addition, as illustrated in Fig. 3, the conveyor
100 includes a side plate 407a which supports the two
guides 201 for guiding the carriage 200 in the X-axis di-
rection (main scanning direction), a table 408 which sli-
dably supports the side plate 407a, and a groove 409
which is formed in the table 408 and guides the side plate
407a in the sub-scanning direction.
[0023] The conveyor 100 drives the motor 405 by the
conveyance controller 210 to rotate the driving pulley 403
and moves the belt 404 in the Y-axis direction (sub-scan-
ning direction) two-dimensionally perpendicular to the X-
axis direction (main scanning direction). By moving the
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table 406 which supports the carriage 200 in the Y-axis
direction (sub-scanning direction) according to the move-
ment of the belt 404, the carriage 200 can move in the
Y-axis direction (sub-scanning direction). The side plate
407a moves in the Y-axis direction (sub-scanning direc-
tion) along the groove 409 in the table 408 along with the
movement of the table 406 in the Y-axis direction (sub-
scanning direction).
[0024] The head unit 300 includes liquid discharge
heads 300CL1, 300CL2, 300CMYK1, 300CL3, 300CL4,
and 300CMYK2 for respectively discharging UV curable
inks such as clear (CL), cyan (C), magenta (M), yellow
(Y), black (K), and the like (example of ultraviolet ray
curable ink and active energy ray curable ink). Each head
corresponds to a "liquid discharge head".
[0025] Each head includes piezo. When a drive signal
is applied to the piezo by the CPU 33 (unit control circuit
31), the piezo contracts, and a change in a pressure due
to the contraction makes the piezo discharge the UV cur-
able ink on the recording medium 101. With this opera-
tion, the liquid application surface 102 is formed on the
recording medium 101. The structure of each head of the
head unit 300 is not limited to this. In the present non-
claimed example, a case is exemplified where the clear
(CL) ink discharged by the liquid discharge heads
300CL1 and 300CL3 forms a gloss coat.
[0026] The irradiator 400 is provided on the side sur-
face (surface in X-axis direction) of the carriage 200 and
emits UV light (example of active energy ray) based on
the drive signal from the CPU 33 (unit control circuit 31).
The irradiator 400 corresponds to an "irradiator". The ir-
radiator 400 mainly includes a UV irradiation lamp (for
example, Light Emitting Diode: LED) for emitting UV light.
[0027] The movement of the carriage 200 in the Z-axis
direction (height direction) and the X-axis direction (main
scanning direction) is controlled based on the drive signal
from the CPU 33 (unit control circuit 31).
[0028] The carriage 200 scans and moves in the main
scanning direction (X-axis direction) along the guides
201. A scanner 206 includes a driving pulley 203, a driven
pulley 204, a driving belt 202, and a motor 205. The car-
riage 200 is secured to the driving belt 202 stretched
between the driving pulley 203 and the driven pulley 204.
The carriage 200 drives the driving belt 202 by the motor
205 to laterally scan and move in the main scanning di-
rection.
[0029] The guide 201 is supported by side plates 211A
and 211B of an apparatus body. A height adjuster 207
includes a motor 209 and a slider 208. A height adjuster
207 drives the motor 209 and vertically moves the slider
208 so as to vertically move the guides 201. The vertical
movement of the guides 201 vertically moves the car-
riage 200, and a height of the carriage 200 relative to the
recording medium 101 can be adjusted.
[0030] The maintenance unit 500 is a unit which cleans
(maintain) each head of the head unit 300 which has
been moved to the upper side of the maintenance unit
500 so as to maintain and recover a performance of each

head of the head unit 300. Specifically, when liquid such
as an arbitrary amount of ink is ejected from each head
by a pressurizing mechanism, the maintenance unit 500
wipes the liquid such as the ink attached on the surface
of each head by a wiper unit.
[0031] Here, an operation for forming the liquid appli-
cation surface 102 by the liquid discharge apparatus 1
will be described.
[0032] The carriage 200 moves in the Y-axis direction
(sub-scanning direction) based on the drive signal from
the CPU 33 (unit control circuit 31) and moves to an initial
position to form the liquid application surface 102 on the
recording medium 101. In addition, the carriage 200
moves to a height suitable for discharge of the UV curable
ink by the head unit 300 based on the drive signal from
the CPU 33 (unit control circuit 31). The CPU 33 recog-
nizes a height of the head unit 300 by detection of the
height sensor 41.
[0033] Then, the carriage 200 reciprocates in the X-
axis direction (main scanning direction = reciprocating
direction) based on the drive signal from the CPU 33 (unit
control circuit 31). At the time of the reciprocating move-
ment, the head unit 300 discharges the UV curable ink
based on the drive signal from the CPU 33 (unit control
circuit 31). With this operation, the liquid application sur-
face 102 for one scanning is formed on the recording
medium 101. When the liquid application surface 102 for
one scanning is formed on the recording medium 101,
the carriage 200 moves for one scanning in the Y-axis
direction (sub-scanning direction) which is a direction
two-dimensionally perpendicular to the X-axis direction
(main scanning direction) based on the drive signal from
the CPU 33 (unit control circuit 31).
[0034] Thereafter, until the formation of the liquid ap-
plication surface 102 is completed, the operation for mov-
ing the carriage 200 in the X-axis direction to form the
liquid application surface 102 for one scanning and the
operation for moving the carriage 200 in the Y-axis di-
rection for one scanning are alternately performed.
[0035] Fig. 4 is a diagram of an exemplary configura-
tion of the irradiator 400 provided on the side surface of
the carriage 200 of the liquid discharge apparatus 1 ac-
cording to the first non-claimed example.
[0036] As illustrated in Fig. 4, irradiators 400L and
400R are provided on the side surfaces perpendicular to
the X-axis direction (main scanning direction) of the car-
riage 200. The irradiators 400L and 400R respectively
correspond to a "first irradiator" and a "second irradiator".
That is, the irradiator 400L is provided on one side surface
of the carriage 200 in the main scanning direction to be
movable in the sub-scanning direction and emits UV light
toward the liquid application surface 102. In addition, the
irradiator 400R is provided on another side surface of the
carriage 200 in the main scanning direction to be movable
in the sub-scanning direction and emits UV light toward
the liquid application surface 102.
[0037] For example, each of the irradiators 400L and
400R is divided into a plurality of irradiation blocks. Each
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irradiation block can independently control an output of
the UV irradiation lamp (irradiation and irradiation inten-
sity at the time of irradiation). In Fig. 4, an example is
illustrated in which each of irradiation blocks 411L and
411R is divided into ten irradiation blocks. The number
of divisions of the irradiation block is not limited to this.
[0038] Each of the irradiators 400L and 400R is cou-
pled to a lamp moving mechanism 412. The lamp moving
mechanism 412 is coupled to a lamp securing mecha-
nism 413 secured to the carriage 200. The irradiators
400L and 400R are secured to the lamp securing mech-
anism 413 by fitting lamp securing pins 415L and 415R
into holes drilled in the lamp moving mechanism 412 and
the lamp securing mechanism 413.
[0039] Furthermore, the lamp securing pin 415L
(415R) is removed from the lamp moving mechanism
412 to release the securement of the irradiator 400L
(400R) to the lamp securing mechanism 413. When the
securement to the lamp securing mechanism 413 is re-
leased, the irradiator 400L (400R) can manually move in
the sub-scanning direction. Then, when the irradiator
400L (400R) is moved to an arbitrary position in the sub-
scanning direction, the irradiator 400L (400R) can be se-
cured to the lamp securing mechanism 413 by the lamp
securing pin 415L (415R). With this operation, the irra-
diator 400L (400R) can emit UV light toward the liquid
application surface 102 on the recording medium 101 at
the arbitrary position in the sub-scanning direction where
the irradiator 400L (400R) is secured.
[0040] In the above, an example has been described
in which the irradiator 400L (400R) is manually moved in
the sub-scanning direction relative to the lamp securing
mechanism 413. However, the present invention is not
limited to this. That is, the lamp moving mechanism 412
may include an actuator for moving the irradiator 400L
(400R) in the sub-scanning direction, and it is possible
that the actuator is controlled so as to automatically move
the irradiator 400L (400R) to an arbitrary position in the
sub-scanning direction.
[0041] Fig. 5 is a functional block diagram of the liquid
discharge apparatus 1 according to the first non-claimed
example.
[0042] The CPU 33 illustrated in Fig. 1 executes pro-
grams stored in the memory 32 to implement functions
of a movement controller 601, a discharge controller 602,
and an irradiation controller 603 illustrated in Fig. 5. In
other words, the programs executed by the CPU 33 have
a module configuration including the movement control-
ler 601, the discharge controller 602, and the irradiation
controller 603. The CPU 33 reads the programs from the
memory 32 and develops and executes the movement
controller 601, the discharge controller 602, and the ir-
radiation controller 603 on a main storage device such
as the memory 32.
[0043] The movement controller 601 controls the
movement of the irradiator 400 in the sub-scanning di-
rection. More specifically, the movement controller 601
controls the actuator included in the lamp moving mech-

anism 412 and moves the irradiators 400L and 400R in
the sub-scanning direction. For example, a movement
amount of each of the irradiators 400L and 400R in the
sub-scanning direction (position of each irradiator 400)
varies depending on a printing mode (method for forming
liquid application surface 102). Furthermore, the move-
ment amounts of the irradiators 400L and 400R in the
sub-scanning direction (position of each irradiator 400)
may be different from each other.
[0044] The discharge controller 602 controls the dis-
charge of liquid such as ink by the head unit 300. More
specifically, based on recording data generated by the
PC 2 and the like, the discharge controller 602 controls
discharge and drive of each head of the head unit 300
so as to discharge liquid such as ink in a pattern indicated
by the recording data. In the present non-claimed exam-
ple, an example will be described in which the liquid ap-
plication surface 102 is formed as follows for each single
line.
[0045] First, when the carriage 200 moves in the main
scanning direction, the liquid discharge heads
300CMYK1 and 300CMYK2 discharge color (CMYK) ink.
Subsequently, after the carriage 200 has moved in the
sub-scanning direction, when the carriage 200 moves in
the main scanning direction, the liquid discharge heads
300CL2 and 300CL4 discharge the clear (CL) ink. Sub-
sequently, after the carriage 200 has moved in the sub-
scanning direction, when the carriage 200 moves in the
main scanning direction, the liquid discharge heads
300CL1 and 300CL3 discharge the clear (CL) ink. With
these operations, one line of the liquid application surface
102 is formed.
[0046] The irradiation controller 603 controls the irra-
diation of UV light by the irradiator 400. More specifically,
the irradiation controller 603 controls the irradiation (light-
ing) of UV light and the irradiation intensity at the time of
the irradiation for each irradiation block of the irradiators
400L and 400R. For example, the irradiation intensity of
each irradiation block varies depending on the printing
mode (method for forming liquid application surface 102).
[0047] A part or all of the movement controller 601 to
the irradiation controller 603 may be configured by hard-
ware. The program executed by the CPU 33 is recorded
to a computer-readable recording medium such as a
Compact Disc Read Only Memory (CD-ROM), a flexible
disk (FD), a CD-R, and a Digital Versatile Disk (DVD) in
an installable or executable format file as one aspect and
is provided. Alternatively, the program executed by the
liquid discharge apparatus 1 may be provided by config-
uring the program to be stored in a computer connected
to a network such as the Internet and downloaded via
the network. Furthermore, the program executed by the
liquid discharge apparatus 1 may be configured to be
provided or distributed via the network such as the Inter-
net. Furthermore, the program executed by the liquid dis-
charge apparatus 1 may be configured to be provided by
installed in a Read Only Memory (ROM) and the like in
advance.
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[0048] Fig. 6 is a diagram for explaining an example
of control of the movement amount and the irradiation
intensity of the irradiator 400 of the liquid discharge ap-
paratus 1 according to a first embodiment. In Fig. 6, a
simple configuration of the irradiator 400 is illustrated. It
is assumed that a sub-scanning moving direction of the
carriage 200 be an upper side in Fig. 6. In other words,
the upper side in Fig. 6 is a moving destination of the
carriage 200 in the sub-scanning direction (downstream
side), and the lower side in Fig. 6 is a moving source of
the carriage 200 in the sub-scanning direction (upstream
side).
[0049] For example, as illustrated in Fig. 6, the move-
ment controller 601 moves the irradiator 400L to the up-
stream side for three irradiation blocks relative to the sub-
scanning moving direction of the carriage 200 and moves
the irradiator 400R to the upstream side for one irradiation
block. The irradiation controller 603 lights a first, a sec-
ond, and a tenth irradiation blocks 411L of the irradiator
400L and controls the irradiation intensity of the irradia-
tion blocks 411L to 80 percent. The irradiation controller
603 lights a first, a second, and a tenth irradiation blocks
411R of the irradiator 400R and controls the irradiation
intensity of the irradiation blocks 411R to 50 percent. As
described above, the movement amount and the irradi-
ation intensity of such an irradiator 400 are set according
to the printing mode and the like. For example, in a case
where a printing mode for offering a sense of matte is
selected, the irradiation controller 603 controls the irra-
diation intensity to be the same as the conventional irra-
diation intensity, and in a case where a printing mode for
offering glossy feeling is selected, the irradiation control-
ler 603 moves the irradiator and changes the irradiation
intensity to be different from the conventional irradiation
intensity.
[0050] In the example illustrated in Fig. 6, the irradia-
tion intensity of the irradiator 400 having a larger move-
ment amount to the upstream side is controlled to be
stronger. The movement amount and the irradiation in-
tensity of the irradiator 400 illustrated in Fig. 6 are only
exemplary, and the movement amount and the irradiation
intensity of the irradiator 400 are not limited to the illus-
trated examples.
[0051] The liquid application surface 102 formed by
the color (CMYK) ink discharged by the liquid discharge
heads 300CMYK1 and 300CMYK2 is mainly cured by
the UV light emitted from the first and the second irradi-
ation blocks 411R of the irradiator 400R. The liquid ap-
plication surface 102 formed by the clear (CL) ink dis-
charged by the liquid discharge heads 300CL2 and
300CL4 is mainly cured by the UV light emitted from the
first and the second irradiation blocks 411L of the irradi-
ator 400L. The UV light is emitted immediately after the
discharge of each ink.
[0052] The liquid application surface 102 formed by
the clear (CL) ink discharged by the liquid discharge
heads 300CL1 and 300CL3 is mainly cured by the UV
light emitted from the tenth irradiation block 411R of the

irradiator 400R and the tenth irradiation block 411L of
the irradiator 400L. Here, each irradiator 400 is moved
to the upstream side relative to the sub-scanning moving
direction of the carriage 200. Therefore, the UV light is
emitted after a lapse of time after the clear (CL) ink has
been discharged by the liquid discharge heads 300CL1
and 300CL3. In addition, since the irradiation intensity of
the irradiator 400R is controlled to 50 percent and the
irradiation intensity of the irradiator 400L is controlled to
80 percent, the liquid application surface 102 formed by
the clear (CL) ink discharged by the liquid discharge
heads 300CL1 and 300CL3 can be gradually cured.
[0053] In other words, the irradiation controller 603
controls the irradiation intensity to be gradually increased
relative to the liquid application surface 102 (example of
predetermined liquid application surface) formed by the
clear (CL) ink. Accordingly, the liquid discharge appara-
tus 1 can gradually cure the liquid application surface
102 formed by the clear (CL) ink, can prevent curing and
shrinkage of the clear (CL) ink, and can reduce curing
unevenness, and it is possible to adjust glossiness with
high accuracy. Furthermore, since the liquid discharge
apparatus 1 can secure a sufficient irradiation amount
and can form a safe coating film so as to finally emit the
UV light with the higher irradiation intensity to cure the
clear (CL) ink.
[0054] Furthermore, another example of the control of
the movement amount and the irradiation intensity of the
irradiator 400 will be described.
[0055] Fig. 7 is a diagram for explaining an example
of the control of the movement amount and the irradiation
intensity of the irradiator 400 of the liquid discharge ap-
paratus 1 according to the first embodiment. In Fig. 7, a
simple configuration of the irradiator 400 is illustrated. As
in Fig. 6, it is assumed that a sub-scanning moving di-
rection of the carriage 200 be an upper side in Fig. 7.
[0056] For example, as illustrated in Fig. 7, the move-
ment controller 601 moves the irradiator 400L to the up-
stream side for four irradiation blocks relative to the sub-
scanning moving direction of the carriage 200 and moves
the irradiator 400R to the upstream side for one irradiation
block. The irradiation controller 603 lights the first and a
ninth irradiation blocks 411L of the irradiator 400L and
controls the irradiation intensity of the irradiation blocks
411L to 80 percent. The irradiation controller 603 lights
a seventh irradiation block 411L of the irradiator 400L
and controls the irradiation intensity of the irradiation
block 411L to 20 percent.
[0057] The irradiation controller 603 lights the first and
the second irradiation blocks 411R of the irradiator 400R
and controls the irradiation intensity of the irradiation
blocks 411R to 50 percent. The irradiation controller 603
lights a third irradiation block 411R of the irradiator 400R
and controls the irradiation intensity of the irradiation
block 411R to 80 percent. The irradiation controller 603
lights the tenth irradiation block 411R of the irradiator
400R and controls the irradiation intensity of the irradia-
tion block 411R to 30 percent. The movement amount
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and the irradiation intensity of the irradiator 400 illustrated
in Fig. 7 are only exemplary, and the movement amount
and the irradiation intensity of the irradiator 400 are not
limited to the illustrated examples.
[0058] The liquid application surface 102 formed by
the color (CMYK) ink discharged by the liquid discharge
heads 300CMYK1 and 300CMYK2 is mainly cured by
the UV light emitted from the first and the second irradi-
ation blocks 411R of the irradiator 400R. The liquid ap-
plication surface 102 formed by the clear (CL) ink dis-
charged by the liquid discharge heads 300CL2 and
300CL4 is mainly cured by the UV light emitted from the
third irradiation block 411R of the irradiator 400R and the
first irradiation block 411L of the irradiator 400L. The UV
light is emitted immediately after the discharge of each
ink.
[0059] Here, a difference from Fig. 6 will be described.
In Fig. 7, the movement amount (position) of the irradiator
400L in the sub-scanning direction is different from that
in Fig. 6. Accordingly, in Fig. 7, UV light is emitted to the
liquid application surface 102 formed by the clear (CL)
ink discharged by the liquid discharge heads 300CL2 and
300CL4 by the third irradiation block 411R of the irradiator
400R and the first irradiation block 411L of the irradiator
400L. In this way, even when the printing modes are the
same, the movement amounts (position) of the right and
left irradiator 400 are made different from each other so
that there is no need to continuously use a specific irra-
diation block. With this configuration, deterioration of the
UV irradiation lamp of the irradiator 400 caused by using
only the specific irradiation block can be prevented.
[0060] As illustrated in Fig. 7, the liquid application sur-
face 102 formed by the clear (CL) ink discharged by the
liquid discharge heads 300CL1 and 300CL3 is mainly
cured by the UV light emitted from the tenth irradiation
block 411R of the irradiator 400R and the seventh and
the ninth irradiation blocks 411L of the irradiator 400L.
Here, each irradiator 400 is moved to the upstream side
relative to the sub-scanning moving direction of the car-
riage 200. Therefore, the UV light is emitted after a lapse
of time after the clear (CL) ink has been discharged by
the liquid discharge heads 300CL1 and 300CL3.
[0061] In addition, the irradiation controller 603 con-
trols the irradiation intensity of the tenth irradiation block
411R of the irradiator 400R to 30 percent and controls
the irradiation intensity of the seventh irradiation block
411L of the irradiator 400L to 20 percent. In addition, the
irradiation controller 603 controls the irradiation intensity
of the ninth irradiation block 411L of the irradiator 400L
to 80 percent. Therefore, the liquid application surface
102 formed by the clear (CL) ink discharged by the liquid
discharge heads 300CL1 and 300CL3 can be gradually
cured.
[0062] In other words, the irradiation controller 603
controls the irradiation intensity to be gradually increased
relative to the liquid application surface 102 formed by
the clear (CL) ink. Accordingly, the liquid discharge ap-
paratus 1 can gradually cure the liquid application surface

102 formed by the clear (CL) ink, can prevent curing and
shrinkage of the clear (CL) ink, and can reduce curing
unevenness, and it is possible to adjust glossiness with
high accuracy. Furthermore, since the liquid discharge
apparatus 1 can secure a sufficient irradiation amount
and can form a safe coating film so as to finally emit the
UV light with the higher irradiation intensity to cure the
clear (CL) ink.
[0063] Here, a difference from Fig. 6 will be described.
In Fig. 7, UV light is emitted to the liquid application sur-
face 102 formed by the clear (CL) ink discharged by the
liquid discharge heads 300CL1 and 300CL3 by the tenth
irradiation block 411R of the irradiator 400R and the sev-
enth irradiation block 411L of the irradiator 400L. More
specifically, the irradiation controller 603 controls the ir-
radiation intensity of the tenth irradiation block 411R of
the irradiator 400R to 30 percent and controls the irradi-
ation intensity of the seventh irradiation block 411L of the
irradiator 400L to 20 percent so as to achieve 50-percent
irradiation intensity of the left and right irradiators in total.
That is, the irradiation controller 603 performs control for
distributing the 50-percent irradiation intensity into the
left and right irradiators 400. With this configuration, the
liquid discharge apparatus 1 can prevent the deteriora-
tion of the UV irradiation lamp of the irradiator 400 caused
by using only the specific irradiation block.
[0064] Finally, UV light is emitted to the liquid applica-
tion surface 102 formed by the clear (CL) ink discharged
by the liquid discharge heads 300CL1 and 300CL3 by
the ninth irradiation block 411L of the irradiator 400L.
Specifically, the irradiation controller 603 controls the ir-
radiation intensity of the ninth irradiation block 411L of
the irradiator 400L to 80 percent. That is, in Fig. 7, the
ninth irradiation block, instead of the tenth irradiation
block (refer to Fig. 6), emits UV light with the irradiation
intensity of 80 percent. With this configuration, the liquid
discharge apparatus 1 can prevent the deterioration of
the UV irradiation lamp of the irradiator 400 caused by
using only the specific irradiation block.
[0065] As described above, the liquid discharge appa-
ratus 1 includes the irradiator 400 which is provided on
one or the other side in the main scanning direction in
which the carriage 200 moves to be movable in the sub-
scanning direction perpendicular to the main scanning
direction and irradiates the liquid application surface 102
with the active energy ray. The liquid discharge appara-
tus 1 controls the irradiator 400 so as to gradually in-
crease the irradiation intensity of UV light with respect to
the liquid application surface 102 formed by the clear
(CL) ink discharged by the head arranged on the up-
stream side relative to the sub-scanning moving direction
of the carriage 200. As a result, the liquid discharge ap-
paratus 1 can adjust the glossiness with high accuracy.
The liquid discharge apparatus 1 can reduce an appara-
tus cost of the irradiator 400 in comparison with the re-
lated art in which a head for discharging the clear ink is
arranged in addition to the irradiator arranged relative to
each head.
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(Second non-claimed example)

[0066] Next, a liquid discharge apparatus according to
a second non-claimed examplewill be described. The liq-
uid discharge apparatus 1 according to the first non-
claimed examplehas a configuration in which the irradi-
ators 400 provided on the left and right side surfaces of
the carriage 200 are moved along with the movement of
the carriage 200. Whereas, the liquid discharge appara-
tus according to the second non-claimed example is an
example in which irradiators 400 provided on left and
right side surfaces of a carriage 200 can be independently
driven. The first non-claimed example is different from
the second embodiment to be described below only in
this point. Therefore, only the difference will be de-
scribed, and redundant description will be omitted.

(Configuration and Operation of Second non-claimed ex-
ample)

[0067] Fig. 8 is a top perspective view of main parts of
the carriage 200 of the liquid discharge apparatus ac-
cording to the second non-claimed example. As illustrat-
ed in Fig. 8, in a case of the carriage 200 of the liquid
discharge apparatus according to the second non-
claimed example, an irradiation block 411L provided on
the left side surface of the carriage 200 is provided to be
movable along the Y-axis direction (sub-scanning direc-
tion) which is a conveying direction of the carriage 200
by a left motor 700L, a pinion gear 700LPG, and a rack
gear 800LRG. Similarly, an irradiation block 411R pro-
vided on the right side surface of the carriage 200 is pro-
vided to be movable along the Y-axis direction (sub-scan-
ning direction) which is the conveying direction of the
carriage 200 by a right motor 700R, a pinion gear
700RPG, and a rack gear 800RRG.
[0068] Fig. 9 is a perspective view of a coupling portion
of the irradiation block 411L relative to the left side sur-
face of the carriage 200. As illustrated in Fig. 9, the irra-
diation block 411L includes a prismatic rack gear
800LRG. When the irradiation block 411L is provided on
the left side surface of the carriage 200, the prismatic
rack gear 800LRG is secured and provided on an oppos-
ing surface of the irradiation block 411L which is a surface
facing the carriage 200 so that the rack gear 800LRG is
extended along the sub-scanning direction.
[0069] Fig. 10 is a diagram of a state where the rack
gear 800LRG is engaged with the pinion gear 700LPG.
As illustrated in Fig. 10, on a bottom surface of the rack
gear 800LRG, convex gear portions 802 are continuously
provided at predetermined intervals along the Y-axis di-
rection (sub-scanning direction). The pinion gear
700LPG including convex gear portions 803 which are
continuously provided at predetermined intervals along
the outer periphery is provided on a rotation shaft of the
left motor 700L provided on the carriage 200 side.
[0070] The gear portions 803 of the pinion gear
700LPG are engaged with the gear portions 802 of the

rack gear 800LRG as illustrated in Fig. 10. Therefore,
when the movement controller 601 illustrated in Fig. 5
rotates and controls the left motor 700L in a desired ro-
tation direction, a rotation force of the left motor 700L is
transmitted to the gear portion 802 of the rack gear
800LRG via the gear portion 803 of the pinion gear
700LPG. The gear portion 802 of the rack gear 800LRG
converts the rotation force of the left motor 700L into a
moving force in the sub-scanning direction. Then, the
rotation force of the left motor 700L is transmitted to the
irradiation block 411L as the moving force to the sub-
scanning direction via the rack gear 800LRG. With this
operation, as indicated by an arrow in Fig. 10, the irradi-
ation block 411L can be moved and controlled along the
sub-scanning direction according to the rotation direction
of the left motor 700L.
[0071] The operations of the rack gear 800LRG and
the pinion gear 700LPG of the irradiation block 411L have
been described above. However, similarly, the rack gear
800RRG and the pinion gear 700RPG of the irradiation
block 411R can move and control the irradiation block
411R along the sub-scanning direction by the movement
controller 601. The movement controller 601 concurrent-
ly or independently moves and controls the irradiation
blocks 411L and 411R.

(Effects of Second non-claimed example)

[0072] As it is apparent from the above description, in
the liquid discharge apparatus according to the second
non-claimed example, the movement controller 601 can
independently move and control the left and right irradi-
ation blocks 411L and 411R via the left and right motors
700L and 700R provided on the left and right side sur-
faces of the carriage 200, the pinion gears 700LPG and
700RPG and the rack gears 800LRG and 800RRG.
Therefore, glossiness can be adjusted with higher accu-
racy, and in addition, the effects similar to that in the first
non-claimed examplecan be obtained.

(Modification)

[0073] Information including processing procedures,
control procedures, specific names, various data and pa-
rameters described above and illustrated in the drawings
can be arbitrarily changed unless otherwise noted. Fur-
thermore, each component of the illustrated apparatus
is functionally conceptual, and there is no need for each
component to be physically configured as illustrated.
That is, specific forms of distribution and integration of
the apparatuses are not limited to those illustrated in the
drawings. All or a part of the specific forms can be func-
tionally or physically distributed or integrated in an arbi-
trary unit according to various loads and use conditions.
[0074] Furthermore, the liquid discharge apparatus 1
according to each non-claimed example or embodiment
includes the liquid discharge head or a liquid discharge
unit and drives the liquid discharge head to make the
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liquid discharge head discharge liquid. The liquid dis-
charge apparatus includes not only an apparatus which
can discharge liquid to an object to which liquid can be
attached but also an apparatus for discharging liquid to-
ward air and liquid.
[0075] Furthermore, the liquid discharge apparatus 1
can include a device for feeding, conveying, and ejecting
an object to which liquid can be attached, and in addition,
can include a preprocessing device, a post-processing
device, and the like.
[0076] Furthermore, the liquid discharge apparatus 1
is not limited to an apparatus which visualizes an image
having meaning such as letters and figures by the dis-
charged liquid. For example, an apparatus which forms
a pattern having no meaning and an apparatus which
forms a three-dimensional image are included.
[0077] The "object to which the liquid can be attached"
means an object to which liquid can be temporarily at-
tached, and includes an object to which liquid is attached
and adhered, an object to which liquid is attached and
permeated, and the like. Specific examples include re-
corded media such as a paper sheet, recording paper, a
recording paper sheet, a film, and cloth, an electronic
component such as an electronic substrate and a piezo-
electric element, and media such as a powder layer, an
organ model, and an inspection cell, and include all ob-
jects to which liquid can be attached unless otherwise
limited.
[0078] The material of the "object to which liquid can
be attached" may be paper, thread, fiber, cloth, leather,
metal, plastic, glass, wood, ceramics, and the like to
which liquid can be temporarily attached.
[0079] In addition, there is the liquid discharge appa-
ratus 1 in which the liquid discharge head and the object
to which liquid can be attached are relatively moved.
However, the liquid discharge apparatus is not limited to
this.
[0080] In addition, the liquid discharge apparatus 1 in-
cludes a processing liquid applying apparatus which dis-
charges processing liquid to a paper sheet to apply the
processing liquid on the surface of the paper sheet for
the purpose of improving the quality of the surface of the
paper sheet, an injection granulation apparatus which
injects composition liquid obtained by dispersing a raw
material into solution via a nozzle and granulates fine
particles of the raw material, and the like.
[0081] The above non-claimed examples and embod-
iments are examples of the liquid discharge apparatus 1
which emits UV light from the irradiator 400 relative to
the ultraviolet curable ink. However, the present invention
can be applied to a liquid discharge apparatus which
emits predetermined electron beams to electron curable
ink, a liquid discharge apparatus which applies heat to
thermal curable ink, or the like.
[0082] Finally, the embodiments are presented as an
example, and it is not intended that the embodiments
limit the scope of the present invention.
[0083] The present invention can be implemented in

any convenient form, for example using dedicated hard-
ware, or a mixture of dedicated hardware and software.
The present invention may be implemented as computer
software implemented by one or more networked
processing apparatuses. The processing apparatuses
can compromise any suitably programmed apparatuses
such as a general purpose computer, personal digital
assistant, mobile telephone (such as a WAP or 3G-com-
pliant phone) and so on. Since the present invention can
be implemented as software, each and every aspect of
the present invention thus encompasses computer soft-
ware implementable on a programmable device. The
computer software can be provided to the programmable
device using any conventional carrier medium (carrier
means). The carrier medium can compromise a transient
carrier medium such as an electrical, optical, microwave,
acoustic or radio frequency signal carrying the computer
code. An example of such a transient medium is a TCP/IP
signal carrying computer code over an IP network, such
as the Internet. The carrier medium can also comprise a
storage medium for storing processor readable code
such as a floppy disk, hard disk, CD ROM, magnetic tape
device or solid state memory device.
[0084] Each of the functions of the described embod-
iments may be implemented by one or more processing
circuits or circuitry. Processing circuitry includes a pro-
grammed processor, as a processor includes circuitry. A
processing circuit also includes devices such as an ap-
plication specific integrated circuit (ASIC), digital signal
processor (DSP), field programmable gate array (FPGA),
and conventional circuit components arranged to per-
form the recited functions.

Claims

1. A liquid discharge apparatus (1) comprising:

a liquid discharge head (300) configured to dis-
charge liquid to a recording medium to form a
liquid application surface;
an irradiator (400) configured to emit active en-
ergy rays toward the liquid application surface;
a carriage (200) mounted with the liquid dis-
charge head (300) and the irradiator (400); and
a conveyance controller (210) configured to con-
vey the carriage (200) or the recording medium
in a main scanning direction,
wherein the irradiator (400) includes a first irra-
diator (411L) that is provided on one side surface
of the carriage (200) in the main scanning direc-
tion and a second irradiator (411R) that is pro-
vided on another side surface of the carriage
(200) in the main scanning direction and the first
irradiator (411L) and the second irradiator
(411R) partially overlap in the main scanning di-
rection; characterized in that
a position of the first irradiator (411L) and a po-
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sition of the second irradiator (411R) in the sub-
scanning direction, on irradiation of the active
energy rays, are different from each other and
the first irradiator (411L) has a non-overlapping
portion not overlapping with any other irradiator
in the sub-scanning direction.

2. The liquid discharge apparatus (1) according to claim
1, further comprising:

an irradiation controller (603) configured to con-
trol the irradiation of the active energy rays by
the irradiator (400), wherein
the first irradiator (411L) and the second irradi-
ator (411R) are divided into a plurality of irradi-
ation blocks, and the irradiation controller (601)
controls an irradiation intensity of the active en-
ergy rays for each of the irradiation blocks.

3. The liquid discharge apparatus (1) according to claim
2, wherein
the irradiation controller (603) controls the irradiation
intensity for each of the irradiation blocks so that the
irradiation intensity gradually increases toward a
downstream side in the sub-scanning direction.

4. The liquid discharge apparatus (1) according to claim
2 or 3, wherein
the irradiation controller (603) controls the irradiation
intensity for each of the irradiation blocks so that ir-
radiation intensities set for the respective irradiation
blocks are distributed to the first irradiator (411L) and
the second irradiator (411R).

5. The liquid discharge apparatus (1) according to any
one of claims 2 to 4, wherein
irradiation intensities of the first irradiator (411L) and
the second irradiator (411R) are different from each
other depending on a method for forming the liquid
application surface.

6. The liquid discharge apparatus (1) according to any
one of claims 1 to 5, wherein
the position of the first irradiator (411L) and the po-
sition of the second irradiator (411R) in the sub-scan-
ning direction, on the irradiation of the active energy
rays, are different depending on the method for form-
ing the liquid application surface.

7. The liquid discharge apparatus (1) according to any
one of claims 1 to 7, further comprising a movement
controller (601) configured to control movement of
the first irradiator (411L) and movement of the sec-
ond irradiator (411R) in the sub-scanning direction.

8. The liquid discharge apparatus (1) according to any
one of claims 1 to 8, wherein each of the first irradiator
(411L) and the second irradiator (411R) is divided

into a plurality of irradiation blocks in the sub-scan-
ning direction and the position of the first irradiator
(411L) and a position of the second irradiator (411R)
in the sub-scanning direction are different from each
other by an integer number of irradiation blocks.

9. A control method to be executed by a liquid discharge
apparatus (1) including a liquid discharge head (300)
configured to discharge liquid to a recording medium
to form a liquid application surface, an irradiator
(400) configured to emit active energy rays toward
the liquid application surface, a carriage (200)
mounted with the liquid discharge head (300) and
the irradiator (400), and a conveyance controller
(210) configured to convey the carriage (200) in a
main scanning direction, wherein the irradiator (400)
includes a first irradiator (411L) that is provided on
one side surface of the carriage (200) in the main
scanning direction and a second irradiator (411R)
that is provided on another side surface of the car-
riage in the main scanning direction , the control
method characterized by comprising:
controlling a position of the first irradiator (411L) and
a position of the second irradiator (411R) relative to
the carriage (200) in a sub-scanning direction per-
pendicular to the main scanning direction to partially
overlap and to be different from each other, such that
the first irradiator (411L) has a non-overlapping por-
tion not overlapping with any other irradiator in the
sub-scanning direction, and emitting the active en-
ergy rays.

Patentansprüche

1. Flüssigkeitsausstoßvorrichtung (1), umfassend:

einen Flüssigkeitsausstoßkopf (300), der so
konfiguriert ist, dass er Flüssigkeit auf ein Auf-
zeichnungsmedium ausstößt, um eine Flüssig-
keitsauftragsfläche zu bilden;
ein Bestrahlungsgerät (400), das so konfiguriert
ist, dass es aktive Energiestrahlen auf die Flüs-
sigkeitsauftragsoberfläche aussendet;
einen Schlitten (200), der mit dem Flüssigkeits-
ausstoßkopf (300) und dem Bestrahlungsgerät
(400) montiert ist; und
eine Transportsteuerung (210) zum Transpor-
tieren des Wagens (200) oder des Aufzeich-
nungsmediums in einer Hauptabtastrichtung,
wobei die Bestrahlungseinrichtung (400) eine
erste Bestrahlungseinrichtung (411L), die auf ei-
ner Seitenfläche des Schlittens (200) in der
Hauptabtastrichtung vorgesehen ist, und eine
zweite Bestrahlungseinrichtung (411R), die auf
einer anderen Seitenfläche des Schlittens (200)
in der Hauptabtastrichtung vorgesehen ist, um-
fasst und die erste Bestrahlungseinrichtung
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(411L) und die zweite Bestrahlungseinrichtung
(411R) sich in der Hauptabtastrichtung teilweise
überlappen; dadurch gekennzeichnet, dass
eine Position des ersten Bestrahlungsgeräts
(411L) und eine Position des zweiten Bestrah-
lungsgeräts (411R) in der Unterabtastungsrich-
tung bei der Bestrahlung mit den aktiven Ener-
giestrahlen voneinander verschieden sind und
die erste Bestrahlungseinrichtung (411L) einen
nicht überlappenden Abschnitt hat, der sich mit
keiner anderen Bestrahlungseinrichtung in der
Unterabtastrichtung überlappt.

2. Flüssigkeitsausstoßvorrichtung (1) nach Anspruch
1, ferner umfassend:

eine Bestrahlungssteuerung (603), die zur Steu-
erung der Bestrahlung der aktiven Energiestrah-
len durch die Bestrahlungsvorrichtung (400)
konfiguriert ist, wobei
der erste Bestrahlungsapparat (411L) und der
zweite Bestrahlungsapparat (411R) in eine Viel-
zahl von Bestrahlungsblöcken unterteilt sind,
und die Bestrahlungssteuerung (601) eine Be-
strahlungsintensität der aktiven Energiestrahlen
für jeden der Bestrahlungsblöcke steuert.

3. Flüssigkeitsausstoßvorrichtung (1) nach Anspruch
2, bei der
die Bestrahlungssteuerung (603) die Bestrahlungs-
intensität für jeden der Bestrahlungsblöcke so steu-
ert, dass die Bestrahlungsintensität allmählich zu ei-
ner stromabwärts gelegenen Seite in der Unterab-
tastrichtung zunimmt.

4. Flüssigkeitsausstoßvorrichtung (1) nach Anspruch
2 oder 3, bei der
die Bestrahlungssteuerung (603) die Bestrahlungs-
intensität für jeden der Bestrahlungsblöcke so steu-
ert, dass die für die jeweiligen Bestrahlungsblöcke
eingestellten Bestrahlungsintensitäten auf den ers-
ten Bestrahlungsapparat (411L) und den zweiten
Bestrahlungsapparat (411R) verteilt werden.

5. Flüssigkeitsausstoßvorrichtung (1) nach einem der
Ansprüche 2 bis 4, bei der Die Bestrahlungsintensi-
täten des ersten Bestrahlungsgeräts (411L) und des
zweiten Bestrahlungsgeräts (411R) unterscheiden
sich voneinander in Abhängigkeit von einem Verfah-
ren zur Bildung der Flüssigkeitsauftragsoberfläche.

6. Flüssigkeitsausstoßvorrichtung (1) nach einem der
Ansprüche 1 bis 5, dadurch gekennzeichnet, dass
die Position des ersten Bestrahlungsgeräts (411L)
und die Position des zweiten Bestrahlungsgeräts
(411R) in der Unterabtastungsrichtung bei der Be-
strahlung mit aktiven Energiestrahlen je nach dem
Verfahren zur Bildung der Flüssigkeitsauftragsflä-

che unterschiedlich sind.

7. Flüssigkeitsausstoßvorrichtung (1) nach einem der
Ansprüche 1 bis 7, ferner mit einer Bewegungssteu-
erung (601) zur Steuerung der Bewegung der ersten
Bestrahlungsvorrichtung (411L) und der Bewegung
der zweiten Bestrahlungsvorrichtung (411R) in der
Unterabtastrichtung.

8. Flüssigkeitsausstoßvorrichtung (1) nach einem der
Ansprüche 1 bis 8, bei der sowohl der erste Bestrah-
lungsapparat (411L) als auch der zweite Bestrah-
lungsapparat (411R) in der Unterabtastrichtung in
eine Vielzahl von Bestrahlungsblöcken unterteilt ist
und die Position des ersten Bestrahlungsapparates
(411L) und eine Position des zweiten Bestrahlungs-
apparates (411R) in der Unterabtastrichtung durch
eine ganzzahlige Anzahl von Bestrahlungsblöcken
voneinander verschieden sind.

9. Steuerverfahren, das von einer Flüssigkeitsaus-
stoßvorrichtung (1) auszuführen ist, die einen Flüs-
sigkeitsausstoßkopf (300) zum Ausstoßen von Flüs-
sigkeit auf ein Aufzeichnungsmedium, um eine Flüs-
sigkeitsaufbringungsoberfläche zu bilden, eine Be-
strahlungsvorrichtung (400) zum Emittieren von ak-
tiven Energiestrahlen in Richtung der Flüssigkeits-
aufbringungsoberfläche, einen Schlitten (200), der
mit dem Flüssigkeitsausstoßkopf (300) und der Be-
strahlungsvorrichtung (400) montiert ist, und eine
Transportsteuerung (210), um den Schlitten (200) in
einer Hauptabtastrichtung zu transportieren, wobei
die Bestrahlungseinrichtung (400) eine erste Be-
strahlungseinrichtung (411L), die auf einer Seiten-
fläche des Schlittens (200) in der Hauptabtastrich-
tung vorgesehen ist, und eine zweite Bestrahlungs-
einrichtung (411R), die auf einer anderen Seitenflä-
che des Schlittens in der Hauptabtastrichtung vor-
gesehen ist, umfasst, wobei das Steuerverfahren
umfasst:
Steuern einer Position der ersten Bestrahlungsein-
richtung (411L) und einer Position der zweiten Be-
strahlungseinrichtung (411R) relativ zu dem Schlit-
ten (200) in einer Unterabtastrichtung senkrecht zu
der Hauptabtastrichtung, so dass sie sich teilweise
überlappen und voneinander verschieden sind, so
dass die erste Bestrahlungseinrichtung (411L) einen
nicht überlappenden Abschnitt aufweist, der sich mit
keiner anderen Bestrahlungseinrichtung in der Un-
terabtastrichtung überlappt, und Emittieren der akti-
ven Energiestrahlen.

Revendications

1. Appareil d’évacuation de liquide (1) comprenant :

une tête d’évacuation de liquide (300) configu-
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rée pour décharger un liquide sur un support
d’enregistrement pour former une surface d’ap-
plication de liquide ;
un irradiateur (400) configurer pour émettre des
rayons d’énergie active vers la surface d’appli-
cation de liquide ;
un chariot (200) monté avec la tête d’évacuation
de liquide (300) et l’irradiateur (400) ; et
un contrôleur de transport (210) configuré pour
transporter le chariot (200) ou le support d’en-
registrement dans une direction de balayage
principale,
dans lequel l’irradiateur (400) comprend un pre-
mier irradiateur (411L) qui est prévu sur une sur-
face latérale du chariot (200) dans la direction
de balayage principale et un deuxième irradia-
teur (411R) qui est prévu sur une autre surface
latérale du chariot (200) dans la direction de ba-
layage principale et le premier irradiateur (411L)
et le deuxième irradiateur (411R) se chevau-
chent partiellement dans la direction de balaya-
ge principale ; caractérisé
en ce qu’une position du premier irradiateur
(411L) et en ce qu’une position du deuxième
irradiateur (411R) dans la direction de sous-ba-
layage, lors de l’irradiation des rayons d’énergie
active, sont différentes l’une de l’autre et
le premier irradiateur (411L) a une partie non
chevauchante ne chevauchant aucun autre ir-
radiateur dans la direction de sous-balayage.

2. Appareil d’évacuation de liquide (1) selon la reven-
dication 1, comprenant en outre :

un contrôleur d’irradiation (603) configuré pour
contrôler l’irradiation des rayons d’énergie acti-
ve par l’irradiateur (400), dans lequel
le premier irradiateur (411L) et le deuxième l’ir-
radiateur (411R) sont divisés en une pluralité de
blocs d’irradiation, et le contrôleur d’irradiation
(601) commande une intensité d’irradiation des
rayons d’énergie active pour chacun des blocs
d’irradiation.

3. Appareil d’évacuation de liquide (1) selon la reven-
dication 2, dans lequel
le contrôleur d’irradiation (603) commande l’intensité
d’irradiation pour chacun des blocs d’irradiation de
sorte que l’intensité d’irradiation augmente progres-
sivement vers un côté aval dans la direction de sous-
balayage.

4. Appareil d’évacuation de liquide (1) selon la reven-
dication 2 ou 3, dans lequel
le contrôleur d’irradiation (603) commande l’intensité
d’irradiation pour chacun des blocs d’irradiation de
sorte que les intensités d’irradiation définies pour les
blocs d’irradiation respectifs soient distribuées au

premier irradiateur (411L) et le deuxième irradiateur
(411R).

5. Appareil d’évacuation de liquide (1) selon l’une quel-
conque des revendications 2 à 4, dans lequel les
intensités d’irradiation du premier irradiateur (411L)
et du deuxième irradiateur (411R) sont différentes
l’une de l’autre en fonction d’un procédé de formation
de la surface d’application de liquide.

6. Appareil d’évacuation de liquide (1) selon l’une quel-
conque des revendications 1 à 5, dans lequel la po-
sition du premier irradiateur (411L) et la position du
deuxième irradiateur (411R) dans la direction de
sous-balayage, lors de l’irradiation des rayons
d’énergie active, sont différentes selon le mode de
formation de la surface d’application de liquide.

7. Appareil d’évacuation de liquide (1) selon l’une quel-
conque des revendications 1 à 7, comprenant en
outre un contrôleur de mouvement (601) configuré
pour contrôler le mouvement du premier irradiateur
(411L) et le mouvement du deuxième irradiateur
(411R) dans la direction de sous-balayage.

8. Appareil d’évacuation de liquide (1) selon l’une quel-
conque des revendications 1 à 8, dans lequel chacun
du premier irradiateur (411L) et du deuxième irra-
diateur (411R) est divisé en une pluralité de blocs
d’irradiation dans la direction de sous-balayage et la
position du premier irradiateur (411L) et une position
du deuxième irradiateur (411R) dans la direction de
sous-balayage sont différentes l’une de l’autre d’un
nombre entier de blocs d’irradiation.

9. Procédé de commande devant être exécuté par un
appareil d’évacuation de liquide (1) comprenant une
tête d’évacuation de liquide (300) configurée pour
décharger un liquide sur un support d’enregistre-
ment pour former une surface d’application de liqui-
de, un irradiateur (400) configuré pour émettre des
rayons d’énergie active vers la surface d’application
de liquide, un chariot (200) monté avec la tête d’éva-
cuation de liquide (300) et l’irradiateur (400), et un
contrôleur de transport (210) configuré pour trans-
porter le chariot (200) dans une direction de balaya-
ge principale, dans lequel l’irradiateur (400) com-
prend un premier irradiateur (411L) qui est prévu sur
une surface latérale du chariot (200) dans la direction
de balayage principale et un deuxième irradiateur
(411R) qui est prévu sur une autre surface latérale
du chariot dans la direction de balayage principale,
le procédé de commande étant caractérisé en ce
qu’il comprend : la commande d’une position du pre-
mier irradiateur (411L) et d’une position du deuxième
irradiateur (411R) par rapport au chariot (200) dans
une direction de sous-balayage perpendiculaire à la
direction de balayage principale pour se chevaucher

21 22 



EP 3 774 362 B1

13

5

10

15

20

25

30

35

40

45

50

55

partiellement et pour être différentes l’une de l’autre,
de sorte que le premier irradiateur (411L) a une partie
non chevauchante ne chevauchant aucun autre ir-
radiateur dans la direction de sous-balayage, et
émettant les rayons d’énergie active.
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