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(57)  Aliquid discharge apparatus (1) includes a con-
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Description
BACKGROUND
Technical Field

[0001] Exemplary embodiments of the present disclo-
sure relate to a liquid discharge apparatus, a method for
mounting a plurality of liquid discharge heads, and a
method for producing the liquid discharge apparatus.

Background Art

[0002] There is a liquid discharge apparatus that in-
cludes a conveyor to convey a medium and a plurality of
liquid discharge heads arrayed in a conveyance direction
of the medium.

[0003] For example, JP2010-173305A discloses an
inkjet recording apparatus that includes a rotary drum
and fourline heads disposed opposite an outer peripheral
surface of the rotary drum, in which ink is discharged
from the four line heads onto a sheet medium wound on
the outer peripheral surface of the rotary drum, to thereby
form an image.

[0004] In this inkjet recording apparatus, each line
head includes both ends fixed on a pair of pedestals, and
the pair of pedestals is fixed to side plates of a body of
the inkjet recording apparatus. When each line head is
positioned in a normal direction relative to the drum sur-
face and a peripheral direction of the drum, the position-
ing of each line head (relative to the drum) is performed
by positioning the pair of pedestals relative to the side
plates of the body of the inkjet recording apparatus.
[0005] The pair of pedestals is positioned by mounting
a dummy head on the pair of pedestals, and a pair of
positioning pins disposed at both ends of the dummy
head is fitted in a pair of positioning holes formed at both
ends of the outer peripheral surface of the drum.

[0006] More specifically, the pair of positioning pins
each is formed of a stepped pin and has a small diameter
portion and a large diameter portion. When the pair of
pedestals approaches to the surface of the drum, the
small diameter portion is engaged to the positioning hole
on the drum until an edge of the large diameter portion
contacts the outer peripheral surface of the drum. Then,
the pair of pedestals is secured to the side plates of the
body of the apparatus, and the dummy head is replaced
with the line head relative to the pair of pedestals.
[0007] However, the method disclosed in
JP2010-173305A is configured such that the positioning
hole as a positioning reference portion disposed on the
drum that serves as the conveyor is disposed individually
to each line head or liquid discharge head.

[0008] As a result, the pair of pedestals supporting
each line head is positioned by the positioning holes dif-
ferent from each other onthe drum. Accordingly, because
a positional relation between line heads depends on the
positional accuracy of each positioning hole formed on
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the drum, the relative positional accuracy between the
line heads worsens if the positional accuracy of the po-
sitioning holes is low.

[0009] Accordingly, to improve the relative positional
accuracy between the line heads according to the meth-
od disclosed in JP2010-173305A, it is necessary to im-
prove the positional accuracy of each of the eight posi-
tional holes, and it is difficult to improve the relative po-
sitional accuracy between the line heads.

SUMMARY

[0010] In one embodiment of the disclosure, provided
is an optimal liquid discharge apparatus including a con-
veyor to convey a medium; and a plurality of liquid dis-
charge heads arrayed in a conveyance direction of the
medium. Each of the plurality of liquid discharge heads
includes head-side positioning portions and the conveyor
includes conveyor-side positioning portions. The head-
side positioning portions and the conveyor-side position-
ing portions are positioning portions to define a positional
relation between the conveyor and each of the plurality
of liquid discharge heads. The conveyor-side positioning
portions correspond to the head-side positioning portions
of each of the plurality of liquid discharge heads by move-
ment of the conveyor in the conveyance direction.
[0011] In another embodiment of the disclosure, pro-
vided is an optimal method of mounting a plurality of liquid
discharge heads to discharge liquid to a medium. The
method includes a moving step to move a conveyor-side
positioning portion disposed on a conveyor that conveys
the medium, to a position corresponding to a head-side
positioning portion on one of the plurality of liquid dis-
charge heads; a securing step to position the conveyor
and the one of the plurality of liquid discharge heads with
arod-shaped member or a laser beam to secure the one
of the plurality of liquid discharge heads to a body of a
liquid discharge apparatus; and a repeating step to per-
form the moving step and the securing step on each of
the plurality of liquid discharge heads.

[0012] According to aspects of the present disclosure,
an excellent effect is obtained in which the relative posi-
tional accuracy between the liquid discharge heads can
be improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The aforementioned and other aspects, fea-
tures, and advantages of the present disclosure would
be better understood by reference to the following de-
tailed description when considered in connection with the
accompanying drawings, wherein:

FIG. 1 schematically illustrates an inkjet recording
apparatus according to an embodiment of the
present disclosure;

FIG. 2 schematically illustrates an image forming
section of the inkjet recording apparatus of FIG. 1;
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FIG. 3illustrates exemplary shapes of a pair of head-
side positioning reference holes disposed to each
liquid discharge head and a pair of drum-side posi-
tioning reference holes disposed on the sheet con-
veying drum according to a first embodiment;

FIG. 4 illustrates a positioning process of a first liquid
discharge head;

FIG. 5 illustrates a positioning process of a second
liquid discharge head;

FIG. 6 is a plan view of a main part of the liquid dis-
charge head viewed from above;

FIG. 7 illustrates exemplary shapes of a pair of head-
side positioning reference holes disposed to each
liquid discharge head and a pair of drum-side posi-
tioning reference holes disposed on the sheet con-
veying drum according to a second embodiment;
FIG. 8 illustrates other exemplary shapes of a pair
of head-side positioning reference holes disposed
to each liquid discharge head and a pair of drum-
side positioning reference holes disposed on the
sheet conveying drum according to the second em-
bodiment; and

FIG. 9 illustrates further other exemplary shapes of
a pair of positioning reference holes of the head side
disposed to each liquid discharge head and a pair
of positioning reference holes of the drum side dis-
posed on the sheet conveying drum according to the
second embodiment.

DETAILED DESCRIPTION

[0014] Hereinafter, an embodiment of the present dis-
closure will be described with reference to accompanying
drawings.

General Outline

[0015] FIG. 1 schematically illustrates a general struc-
ture of an inkjet recording apparatus 1 according to an
embodiment of the present disclosure. The inkjet record-
ing apparatus 1 according to the present embodiment
includes, for example, a sheet supplier 100, an image
forming section 200, a dryer 300, and a sheet ejector 400.
[0016] In the inkjet recording apparatus 1, the image
forming section 200 forms an image with ink as a liquid
forimage formation, on a sheet P as a recording medium
supplied and fed from the sheet supplier 100. The dryer
300 dries the ink adhered onto the sheet P, and the sheet
ejector 400 ejects the sheet P.

Sheet Feeder

[0017] The sheet supplier 100 includes, for example,
a sheet tray 110 on which a plurality of sheets P is
stacked; a sheet feeder 120 to separate and feed each
sheet from the sheet tray 110, and a pair of registration
rollers 130 to send the sheet P into the image forming
section 200.
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[0018] The sheet feeder 120 may employ a device us-
ing rollers and rotary members, and a device using an
air-suctioning unit, or any other suitable type of sheet
feeder. The sheet P is sent out from the sheet tray 110
via the sheet feeder 120. When the leading end of the
sheet P reaches the pair of registration roller 130, the
pair of registration roller 130 starts to be driven at a pre-
determined timing, so that the sheet P is supplied to the
image forming section 200.

[0019] Inthe present embodiment, the structure of the
sheet supplier 100 is not limited to a particular structure,
and may be any structure as long as the sheet supplier
100 can send the sheet P to the image forming section
200.

Image Forming Section

[0020] Theimage forming section 200 includes, for ex-
ample, a receiving body 201 to receive the sheet P or
medium supplied; a cylindrical sheet conveying drum210
as a conveyor, to carry the sheet P fed by the receiving
body 201, on an outer peripheral surface of the sheet
conveying drum 210; an ink discharge device 220 to dis-
charge ink onto the sheet P conveyed by the sheet con-
veyingdrum 210; atransfer body 202 to transfer the sheet
P conveyed by the sheet conveying drum 210 to the dryer
300.

[0021] The leading end of the sheet P fed from the
sheet supplier 100 to the image forming section 200 is
held by a sheet gripper 201a disposed on the surface of
the receiving body 201, and the sheet P is fed along with
asurface movement of the receiving body 201. The sheet
P fed by the receiving body 201 is transferred to the sheet
conveying drum 210 in which the receiving body 201 is
disposed opposite the sheet conveying drum 210.
[0022] Sheet grippers 210a are also disposed on the
surface of the sheet conveying drum 210, and the leading
end of the sheet is held by the sheet grippers 210a. In
addition, a plurality of suction holes is formed in a dis-
persed manner on the surface of the sheet conveying
drum 210, so that suction air toward an inner side of the
sheet conveying drum 210 is generated in each suction
hole by a suction device 211.

[0023] When the sheet P reaches the sheet conveying
drum 210 from the receiving body 201, the leading end
of the sheet P is held by the sheet gripper 210a, and the
sheetP is suctioned to the surface of the sheet conveying
drum 210 due to the suction air, and is conveyed along
the surface movement of the sheet conveying drum 210.
[0024] In the present embodiment, the ink discharge
device 220 forms an image by discharging four colors of
ink, that is, cyan (C), magenta (M), yellow (Y), and black
(K), and includes liquid discharge heads 220C, 220M,
220Y, and 220K for each color.

[0025] The structure of the liquid discharge heads
220C, 220M, 220Y, and 220K is not limited to any par-
ticular structure, and may be any structure as long as the
heads can discharge liquid. If necessary, the ink dis-
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charge device 220 may include a liquid discharge head
to discharge a special ink, such as white, gold, or silver,
or aliquid discharge head to discharge a surface coating
liquid or any other liquid that does not form an image.
[0026] A discharge operation of each of the liquid dis-
charge heads 220C, 220M, 220Y, and 220K in the ink
discharge device 220 is controlled by a driving signal
corresponding to image information. When the sheet P
fed by the sheet conveying drum 210 passes through an
area opposite the ink discharge device 220, each color
ink is discharged from each of the liquid discharge heads
220C, 220M, 220Y, and 220K, so that an image corre-
sponding to the image information is formed.

[0027] In addition, the structure of the image forming
section 200 is not limited to any particular structure as
long as the image forming section 200 can discharge
liquid onto the sheet P, to form an image on the sheet P.

Drier

[0028] The drier 300 includes, for example, a drying
device 301 to dry the ink adhered on the sheet P in the
image forming section 200; and a feed device 302 to
convey the sheet P conveyed from the image forming
section 200.

[0029] The sheetP fed from the image forming section
200 is received by the feed device 302, and is fed to pass
the drying device 301, and is transferred to the sheet
ejector 400. When the sheet P passes the drying device
301, a drying process is applied to the ink on the sheet
P, so that an aqueous content, such as moisture, in the
ink is evaporated, the ink is fixed on the sheet P, and a
curl of the sheet P is improved.

Sheet Ejector

[0030] The sheet ejector 400 includes, for example, a
plurality of sheet ejection trays 410 on which the plurality
of sheets P is stacked. The sheet P fed from the dryer
300 is sequentially stacked and held on any of the sheet
ejection trays 410.

[0031] Inthe present embodiment, the structure of the
sheet ejector 400 is not limited to any particular structure,
as long as the sheet ejector can eject the sheet P.

Other Functions

[0032] The inkjet recording apparatus 1 according to
the present embodimentincludes the sheet supplier 100,
the image forming section 200, the dryer 300, and the
sheet ejector 400; however, other functional units may
be added optionally. For example, between the sheet
supplier 100 and the image forming section 200, a pre-
treatment device to perform a pretreatment process can
be added. Otherwise, between the dryer 300 and the
sheet ejector 400, a post-treatment device to perform a
post-treatment process can be added.

[0033] Asthe pre-treatment device, for example, there
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is a device to coat a treatment liquid onto the sheet P to
suppress bleeding due to reaction with ink; however, de-
tails of the pre-treatment process are not limited, in par-
ticular.

[0034] As a post-treatment device, for example, there
is a device to reverse and refeed a sheet on which the
image is formed in the image forming section 200, form
an image on both sides of the sheet, and bind the plurality
of sheets on each of which theimage is formed. However,
the details of the post-treatment are not limited in partic-
ular.

[0035] Inthe presentembodiment, the liquid discharge
apparatus is illustrated with the example of the inkjet re-
cording apparatus. However, the liquid discharge appa-
ratus is not limited to an apparatus that includes a liquid
discharge head to discharge liquid to a dried surface of
a sheet medium and render a meaningful image, such
as letters or a figure, visible by the discharged liquid.
Instead, the liquid discharge apparatus may form a pat-
tern or an image having no meaning in itself.

[0036] Materials for the sheet medium are not limited
to any particular materials, and may be any materials
onto which liquid can be adhered even temporarily, such
as paper, thread, fiber, fabrics, leather, metals, plastics,
glass, wood, and ceramics. The materials for the sheet
medium may be materials used for, for example, film
products, clothes for clothing, construction materials,
such as wall paper and floor materials, and leather goods.
In the present embodiment, the term "medium" includes
any material on which liquid can be adhered even tem-
porarily.

[0037] The liquid discharge apparatus may include de-
vices for supplying, feeding, conveying, and ejecting the
medium on which liquid can be adhered, a pre-treatment
device, and a post-treatment device.

[0038] The term "liquid" may be any substance having
a viscosity or surface tension dischargeable from the
head, and is not limited to any particular substance; how-
ever, the liquid may preferably have a viscosity of 30
mPac-s or smaller at a normal temperature and pressure,
or under heating or cooling.

[0039] More specifically, examples of the liquid include
a solution, suspension liquid, or emulsion including sol-
vent such as water or an organic solvent, colorant such
as a dye or pigment polymeriszable compounds, resins,
functionality imparting material such as surfactant, bio-
compatible material such as DNA, amino acid, protein,
and calcium, edible material such as a natural colorant.
Those materials are used for, for example, inkjet ink or
a surface treatment liquid.

[0040] Further, the liquid discharge apparatus may be
an apparatus in which a liquid discharge head and a me-
dium, on which liquid can adhere, move relatively, but is
not limited to this. For example, the liquid discharge ap-
paratus may be a serial-type apparatus in which the liquid
discharge head is moved relative to the medium or a line-
type device in which the liquid discharge head is not
moved relative to the medium.
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[0041] The liquid discharge head is a functional com-
ponent to discharge or inject liquid from a discharge
hole(s) or nozzle(s). Examples of discharging energy
generator to discharge the liquid include a piezoelectric
actuator (such as a layered-type piezoelectric element
and thin-film type piezoelectric element); a thermal actu-
ator using electro-thermal conversion element such as
heat-generating resistor; and an electrostatic actuator in-
cluding a diaphragm and opposed electrodes. However,
the discharging energy generator for use is not limited to
any particular type.

[0042] Inthe presentembodiment, the plurality of liquid
discharge heads is arrayed in a width direction of the
sheet P, that is, a direction perpendicular to the convey-
ance direction of the sheet P, to thereby form a long liquid
discharge head or a line head. If not specified otherwise,
the liquid discharge head means the line head.

Positioning of Head

[0043] Next, how to position the liquid discharge heads
220C, 220M, 220Y, and 220K of the image forming sec-
tion 200 in the first embodiment relative to the sheet con-
veying drum 210 that serves as a conveyor, will be de-
scribed.

[0044] FIG. 2 schematically illustrates a structure of
the image forming section 200.

[0045] As described above, when the sheet P is fed to
the image forming section 200, the leading end of the
sheet P is held by the sheet gripper 201a disposed on
the surface of the receiving body 201. The sheet P is fed
along with the surface movement of the receiving body
201 and is transferred to the sheet conveying drum 210.
[0046] The sheet P transferred to the sheet conveying
drum 210 is carried on the surface of the sheet conveying
drum 210 with the leading end held by the sheet gripper
201a disposed on the sheet conveying drum 210, and is
conveyed along with a rotation of the sheet conveying
drum 210.

[0047] Then, when the sheet P conveyed by the sheet
conveying drum 210 passes through the area opposite
the ink discharge device 220, the liquid discharge heads
220C, 220M, 220Y, and 220K discharge the different
color inks, to thereby form an image corresponding to
the image information on the sheet P.

[0048] In the present embodiment, each of the liquid
discharge heads 220C, 220M, 220Y and 220K is a line-
type liquid discharge head with a length covering the
length of the sheet P in the width direction, that is, the
length of the sheet P in the main scanning direction, and
discharges ink onto the sheet P.

[0049] Inthe presentembodiment, the liquid discharge
heads 220C, 220M, 220Y, and 220K are disposed radi-
ally about the rotary axis of the sheet conveying drum
210. In this case, when the accuracy in the positional
relation between the liquid discharge heads is low, the
positional relation between the color inks discharged
from the liquid discharge heads onto the sheet P wors-
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ens, so that a problem, such as color shift, may occur.
[0050] Herein, examples of the relative positional re-
lation between the liquid discharge heads include relative
positions of the liquid discharge heads in the main scan-
ning direction, relative positions of the liquid discharge
heads in the sub-scanning direction, a distance of each
liquid discharge head from the surface of the sheet con-
veying drum 210, and a parallelism of each liquid dis-
charge head to the rotary axis of the sheet conveying
drum 210.

[0051] Inthe presentembodiment, the liquid discharge
heads 220C, 220M, 220Y, and 220K are positioned rel-
ative to the sheet conveying drum 210 as follows, to
thereby secure the relative positional accuracy between
the liquid discharge heads.

[0052] In the inkjet recording apparatus according to
the present embodiment, the sheet conveying drum 210
is provided with a plurality of common positioning refer-
ences (or conveyor-side positioning portions) at different
positions in the main scanning direction, that is, the di-
rection perpendicular to the conveyance direction of the
sheet conveying drum 210, and a direction of the rotary
axis of the sheet conveying drum 210.

[0053] The plurality of common positioning references
in the present embodiment is defined by a pair of drum-
side positioning reference holes 212 formed of two posi-
tioning reference holes. The two positioning reference
holes are aligned in the rotary axis direction of the sheet
conveying drum 210 and disposed at both ends on the
outer surface in the rotary axis direction of the sheet con-
veying drum 210.

[0054] More specifically, as illustrated in FIG. 3, each
of the pair of drum-side positioning reference holes 212
is disposed near each end in the sheet width direction of
the sheet conveying drum 210.

[0055] Each of the pair of drum-side positioning refer-
ence holes 212 includes an opening open upwards in a
rotary position of the sheet conveying drum 210 illustrat-
ed in FIG. 2.

[0056] In each of the liquid discharge heads 220C,
220M, 220Y, and 220K, a plurality of head-side position-
ing references or head-side positioning portions is dis-
posed at different positions in the main scanning direc-
tion.

[0057] The plurality of head-side positioning referenc-
es in the present embodiment is formed of a pair of head-
side positioning reference holes 221C, 221M, 221Y, and
221K, as two positioning reference holes. The two posi-
tioning reference holes are aligned in the rotary axis di-
rection of the sheet conveying drum 210 and disposed
at both end areas in the rotary axis direction of the sheet
conveying drum 210 on the nozzle plate of each of the
liquid discharge heads 220C, 220M, 220Y, and 220K.
[0058] More specifically, as illustrated in FIG. 3, each
of the head-side positioning reference holes 221 is dis-
posed near each end in the sheet width direction of the
sheet conveying drum 210, that is, near each end in the
longitudinal direction of each of the liquid discharge
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heads 220C, 220M, 220Y, and 220K.

[0059] When each of the liquid discharge heads 220C,
220M, 220Y, and 220K is positioned relative to the sheet
conveying drum 210 in the present embodiment, posi-
tioning of one of the liquid discharge heads 220C, 220M,
220Y, and 220K disposed most upstream in the rotary
direction of the sheet conveying drum 210 is performed
first, and positioning of the others is performed sequen-
tially.

[0060] The order to perform positioning the liquid dis-
charge heads 220C, 220M, 220Y, and 220K is arbitrary
and is not limited to the above-described order in the
present embodiment.

[0061] Before performing the positioning process,
each of the liquid discharge heads 220C, 220M, 220Y,
and 220K is temporarily held on a base 290. The base
290 includes through holes at positions corresponding
to the head-side positioning reference holes 221.
[0062] As illustrated in FIG. 4, the sheet conveying
drum 210 is rotated such that the pair of drum-side po-
sitioning reference holes 212 on the sheet conveying
drum 210 are disposed ata predetermined rotary position
(or a rotary angle position) to perform the positioning
process of the first liquid discharge head 220C (i.e., mov-
ing step).

[0063] Then, an end of a reference pin 230 serving as
a positioning reference is inserted through the drum-side
positioning reference hole 212 on the sheet conveying
drum 210, and with the reference pin 230 passing through
the through-hole of the base 290, another end of the ref-
erence pin 230 is inserted through the head-side posi-
tioning reference hole 221C on the liquid discharge head
220C.

[0064] With this structure, the liquid discharge head
220C is positioned at a position regulated by the refer-
ence pins 230 engaged with the drum-side positioning
reference holes 212 on the sheet conveying drum 210.
As a result, the liquid discharge head 220C is positioned
at a position defined by the drum-side positioning refer-
ence holes 212 and the reference pins 230 relative to the
sheet conveying drum 210.

[0065] The thus-positioned liquid discharge head
220C is secured to the base 290 that supports the liquid
discharge head 220C (i.e., securing step).

[0066] Next, asillustrated in FIG. 5, the sheet convey-
ing drum 210 is rotated and stopped such that the pair
of drum-side positioning reference holes 212 onthe sheet
conveying drum 210 is placed at a predetermined rotary
position (or a rotary angle position) to perform the posi-
tioning process of the second liquid discharge head
220M.

[0067] Then, similarly, an end of the reference pin 230
serving as the positioning reference is inserted through
the drum-side positioning reference hole 212 on the
sheet conveying drum 210, and with the reference pin
230 passing through the through-hole of the base 290,
another end of the reference pin 230 is inserted through
the head-side positioning reference hole 221M on the
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liquid discharge head 220M.

[0068] With this structure, the liquid discharge head
220M is positioned at a position regulated by the drum-
side positioning reference holes 212 and the reference
pins 230 on the sheet conveying drum 210. Then, the
thus-positioned liquid discharge head 220M is secured
relative to the base 290 that supports the liquid discharge
head 220M.

[0069] By performing the above process with respect
to the third liquid discharge head 220Y and the fourth
liquid discharge head 220K, the positioning of each of
the liquid discharge heads 220C, 220M, 220Y, and 220K
relative to the sheet conveying drum 210 is completed.
[0070] More specifically, the position in the main scan-
ning direction, the position in the sub-scanning direction,
the distance from the surface of the sheet conveying
drum 210, and the parallelism to the rotary axis of the
sheet conveying drum 210 with respect to each of the
liquid discharge heads 220C, 220M, 220Y, and 220K are
defined by the common drum-side positioning reference
holes 212 and the reference pins 230 on the sheet con-
veying drum 210.

[0071] FIG. 6is a plan view of a main part of the liquid
discharge head 220C viewed from above. The base 290
is omitted for explanation in FIG. 6.

[0072] In FIG. 6, the drum-side positioning reference
holes 212 are placed at positions corresponding to the
head-side positioning reference holes 221C. In this case,
when the reference pin 230 is entered from above into
the head-side positioning reference hole 221C, the liquid
discharge head 220C is positioned with the drum-side
positioning reference holes 212 set as a reference.
[0073] Then, theliquid discharge head 220C is mount-
ed and secured to the base 290, and the sheet conveying
drum 210 is rotated. The liquid discharge head 220M is
also mounted and secured to the base 290 similarly.
[0074] In the present embodiment of the disclosure,
thereference pin 230is used, but the method is not limited
to this. For example, the positioning of the drum-side po-
sitioning reference holes 212 and the head-side position-
ing reference holes 221 can be performed using a non-
contact laser measuring device or by checking with eyes.
Namely, as long as the drum-side positioning reference
holes 212 can be viewed with eyes via the head-side
positioning reference holes 221, an effect of the present
embodiment can be obtained.

[0075] Specifically, the method of mounting the plural-
ity of liquid discharge heads according to the present
embodiment includes the moving step in which the pair
of drum-side positioning reference holes 212 (or the con-
veyor-side positioning portions) disposed on the sheet
conveying drum 210 (or the conveyor) to convey the
sheet P (or the medium) is moved to a position corre-
sponding to the pair of head-side positioning reference
holes 221 (or the head-side positioning portions) dis-
posed on each of the liquid discharge heads 220C, 220M,
220Y, and 220K; and the securing step to engage the
reference pins 230 (rod-shaped members) into the drum-
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side positioning reference holes 212 and the head-side
positioning reference holes 221 to position the drum-side
positioning reference holes 212 and the head-side posi-
tioning reference holes 221, so that the liquid discharge
heads 220C, 220M, 220Y, and 220K are secured to a
body of the inkjet recording apparatus 1 (the base 290
in the present embodiment). The moving step and the
securing step are performed on each of the liquid dis-
charge heads 220C, 220M, 220Y, and 220K.

[0076] Accordingly, the liquid discharge apparatus ac-
cording to the present embodiment includes the sheet
conveying drum 210 (the conveyor) to feed the sheet P
(the medium); and the plurality of liquid discharge heads
220C, 220M, 220Y, and 220K disposed along the con-
veyance direction of the sheet P. Each liquid discharge
head includes the head-side positioning reference holes
221 (the head-side positioning portions), and the sheet
conveying drum 210 includes the drum-side positioning
reference holes 212 (the conveyor-side positioning por-
tions). The drum-side positioning reference holes 212
and the head-side positioning reference holes 221 are
positioning members to define the positional relation be-
tween the liquid discharge heads 220C, 220M, 220Y, and
220K and the sheet conveying drum 210. The drum-side
positioning reference holes 212 are placed at positions
corresponding to the plurality of head-side positioning
reference holes 221 of each of the liquid discharge heads
220C, 220M, 220Y, and 220K by movement of the sheet
conveying drum 210 in the conveyance direction.
[0077] Inthe present embodiment, the positional rela-
tion means, for example, relative positions, distances,
attitudes, and angles between the plurality of liquid dis-
charge heads 220C, 220M, 220Y, and 220K and the
sheet conveying drum 210. More specifically, distances
between the liquid discharge heads 220C, 220M, 220Y,
and 220K in the conveyance direction, relative positions
of the liquid discharge heads 220C, 220M, 220Y, and
220K in the sheet width direction, and the parallelism
between the liquid discharge heads 220C, 220M, 220Y,
and 220K, the distance from each of the liquid discharge
heads 220C, 220M, 220Y, and 220K and the surface of
the sheet conveying drum 210, and the parallelism of
each of the liquid discharge heads 220C, 220M, 220Y,
and 220K relative to the rotary axis of the sheet conveying
drum 210 are included, but not limited. In addition, the
positioning member to define the positional relation may
be a mark, dent, hole, groove, through-hole, and sensor
used for defining at least one of the above positional re-
lations, and a contact type or non-contact type may be
used.

[0078] Also, the expression that the conveyor-side po-
sitioning portions are placed at positions corresponding
to the head-side positioning portions does not necessar-
ily mean that the conveyor-side positioning portions are
disposed below the head-side positioning portions. The
expression means that the conveyor-side positioning
portions and the head-side positioning portions are in a
state in which the conveyor-side positioning portions and

10

15

20

25

30

35

40

45

50

55

the head-side positioning portions can be referred or
used to define the positional relation between the liquid
discharge head 220 and the sheet conveying drum 210.
[0079] Next, with reference to FIG. 7, a second em-
bodiment of the present disclosure will be described. FIG.
7 illustrates exemplary shapes of a pair of head-side po-
sitioning reference holes 221 disposed on each of the
liquid discharge heads 220C, 220M, 220Y, and 220K,
and of a pair of drum-side positioning reference holes
212 disposed on the sheet conveying drum 210 in the
second embodiment.

[0080] In the present embodiment, any of the pair of
head-side positioning reference holes 221 disposed on
each of the liquid discharge heads 220C, 220M, 220Y,
and 220K has a shape and dimensions matched with the
shape and the outer diameter of the reference pin 230
that fits in the head-side positioning reference holes 221.
[0081] On the other hand, among the pair of drum-side
positioning reference holes 212 on the sheet conveying
drum 210, one drum-side positioning reference hole 212a
includes a shape and dimensions matched with the
shape of the outer diameter of the reference pin 230 that
fits in the one drum-side positioning reference hole 212a.
However, the other drum-side positioning reference hole
212b has a longer slit shape in the main scanning direc-
tion and the reference pin 230 inserted to the other drum-
side positioning reference hole 212b is movable in the
main scanning direction.

[0082] With this structure, even if there is any variation
in the position in the main scanning direction of the pair
of head-side positioning reference holes 221 disposed
to each of the liquid discharge heads 220, 220M, 220Y,
and 220K, the head-side positioning reference holes 221
on the liquid discharge heads 220C, 220M, 220Y, and
220K can be positioned relative to the drum-side posi-
tioning reference holes 212 on the sheet conveying drum
210, with the drum-side positioning reference hole 212a
on the sheet conveying drum 210 as a main reference
and with the drum-side positioning reference hole 212b
as an auxiliary reference.

[0083] Thesameisappliedto acaseinwhichthe sheet
conveying drum 210 and the liquid discharge head 220
are structured as illustrated in FIG. 8. Specifically, the
pair of drum-side positioning reference holes 212 on the
sheet conveying drum 210 has a shape and dimensions
matched with the shape and the outer diameter of the
reference pin 230 that fits in the head-side positioning
reference holes 221. On the other hand, the pair of head-
side positioning reference holes 221 disposed on each
of the liquid discharge heads 220C, 220M, 220Y, and
220K includes one head-side positioning reference hole
221a having a shape and dimensions matched with the
shape of the outer diameter of the reference pin 230 that
fits in the one head-side positioning reference hole 221a.
However, the other head-side positioning reference hole
221b has a longer slit shape in the main scanning direc-
tion and the reference pin 230 inserted to the other head-
side positioning reference hole 221b is movable in the
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main scanning direction.

[0084] Even with such a structure, although there is
any variation in the position in the main scanning direction
of the pair of head-side positioning reference holes 221
disposed on each of the liquid discharge heads 220,
220M, 220Y, and 220K, the head-side positioning refer-
ence holes 221 on each of the liquid discharge heads
220C, 220M, 220Y, and 220K can be positioned relative
to the drum-side positioning reference holes 212 on the
sheet conveying drum 210, with the drum-side position-
ing reference hole 212a on each of the liquid discharge
heads 220C, 220M, 220Y, and 220K as a main reference
and with the head-side positioning reference hole 212b
as an auxiliary reference.

[0085] The same effect may be exerted even when a
cutout 212c is used instead of the drum-side positioning
reference hole 212b having a long hole shape, as illus-
trated in FIG. 9.

[0086] In addition, in any of the above embodiments,
the drum-side positioning reference hole 212 may be a
through-hole, a not-through-groove, or a dent, as long
as the drum-side positioning reference hole 212 has a
shape into which the rod-shaped reference pin 230 can
be entered.

[0087] In addition, in any of the above embodiments,
the head-side positioning reference hole 221 can be a
through-hole, a not-through-groove, or a dent. However,
the head-side positioning reference hole 221 is prefera-
bly a through-hole, such that the drum-side positioning
reference hole 212 of the sheet conveying drum 210 can
be viewed from above the liquid discharge heads 220C,
220M, 220Y, and 220K. In this case, operability is im-
proved.

[0088] In any of the above embodiments, the rod-
shaped reference pin 230 is not necessary for position-
ing. For example, the positioning may be performed by
emitting a light beam of a laser measuring device from
the head-side positioning reference hole 221 as a light
transmissive portion to the drum-side positioning refer-
ence hole 212 and by measuring relative positions be-
tween the liquid discharge heads 220C, 220M, 220Y, and
220K and the sheet conveying drum 210. Otherwise, the
positioning may be performed using any other different
method.

[0089] As the light transmissive portion, a through-
hole, glass, film, and mirror may be used, and as long as
the positional relation can be finally defined, any structure
and method may be used. If a mirror is used, a radiation
position of the laser beam can be variable.

[0090] In the present embodiment, any of the head-
side positioning reference holes 221C, 221M, 221Y, and
221K disposed on each of the liquid discharge heads
220C, 220M, 220Y, and 220K is positioned relative to
the common drum-side positioning reference holes 212
on the sheet conveying drum 210.

[0091] Inthe former structure in which individual drum-
side positioning reference holes are disposed on the
sheet conveyingdrum 210 for each of the liquid discharge
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heads 220C, 220M, 220Y, and 220K, the positional ac-
curacy of the drum-side positional reference holes for
each liquid discharge head affects the relative positional
accuracy between the liquid discharge heads.

[0092] According tothe presentembodiment, because
any pair of the head-side positioning reference holes
221C, 221 M, 221 Y, and 221 K of each of the liquid
discharge heads is positioned relative to the common
drum-side positioning reference holes 212 on the sheet
conveying drum 210, the positional accuracy between
the drum-side positioning reference holes for each of the
liquid discharge heads does not affect the relative posi-
tional accuracy between the liquid discharge heads, con-
trary to the former structure.

[0093] As aresult, in the present embodiment, even if
the positional accuracy or processing accuracy of the
pair of drum-side positioning reference holes 212 dis-
posed on the sheet conveying drum 210 is low, a high
degree of relative positional accuracy between the liquid
discharge heads can be easily obtained, and a high de-
gree of accuracy of relative adhesion positions of ink dis-
charged from the liquid discharge heads may be easily
obtained.

[0094] For example, when a direction connecting the
positions of the pair of drum-side positioning reference
holes disposed on the sheet conveying drum 210 is shift-
ed from the rotary axis direction of the sheet conveying
drum 210, the parallelism of each of the liquid discharge
heads relative to the rotary axis of the sheet conveying
drum 210 is shifted; however, there is no deviation in the
relative parallelism between the liquid discharge heads.
[0095] In this case, an ink adhering position of each
color ink discharged from each of the liquid discharge
heads relative to the sheet P is deviated from a target
position and a slight image distortion may occur; howev-
er, relative positions of inks discharged from the liquid
discharge heads does not shift. Accordingly, color shift,
which is more remarkable image degradation than the
image distortion, can be prevented.

[0096] The above embodiments are examples, and
particular effects may be exerted according to each of
the following aspects.

Aspect A

[0097] Aliquiddischarge apparatus includes a convey-
or to convey a medium and a plurality of liquid discharge
heads arrayed in a conveyance direction of the medium.
Each of the plurality of liquid discharge heads includes
head-side positioning portions and the conveyor includes
conveyor-side positioning portions. The head-side posi-
tioning portions and the conveyor-side positioning por-
tions are positioning portions to define a positional rela-
tion between the liquid discharge heads and the convey-
or. The conveyor-side positioning portions are placed at
positions corresponding to the plurality of head-side po-
sitioning portions by movement of the conveyor in the
conveyance direction.
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[0098] According to the present aspect, the head-side
positioning portions disposed on each of the liquid dis-
charge heads are positioned relative to the conveyor-
side positioning portions disposed on the conveyor, to
position each liquid discharge head relative to the con-
veyor.

[0099] As aresult, compared to a former case in which
the head-side positioning portions disposed on each lig-
uid discharge head are positioned relative to individual
positioning portions for each of the liquid discharge heads
disposed on the conveyor, the positional accuracy be-
tween the positioning portions for each of the liquid dis-
charge heads disposed on the conveyor does not affect
the relative positional accuracy between the liquid dis-
charge heads.

[0100] Further, because the number of the conveyor-
side positioning portions disposed on the conveyor is
smaller than the former case in which the individual po-
sitioning portions for each of the liquid discharge heads
are disposed on the conveyor, the high-accuracy posi-
tioning portions can be disposed on the conveyor rela-
tively easily. Accordingly, a high degree of relative posi-
tional accuracy between the liquid discharge heads (i.e.,
the positional accuracy relative to the conveyor) can be
easily obtained, and a high degree of relative adhesion
positions of liquid discharged from the liquid discharge
heads can be easily obtained.

[0101] Herein, the relative positional accuracy be-
tween the liquid discharge heads (i.e., the positional ac-
curacy relative to the conveyor) means, concerning the
positional accuracy at which the head-side positioning
portions disposed on each of the liquid discharge heads
are positioned relative to the conveyor-side positioning
portions disposed on the conveyor, the positional accu-
racy between the liquid discharge heads on the position
in the main scanning direction, the position in the sub-
scanning direction, the distance to the surface of the con-
veyor, the parallelism relative to the surface of the con-
veyor, and the parallelism relative to the direction per-
pendicular to the conveyance direction of the conveyor.
[0102] For example, as to the positions of the liquid
discharge heads in the main scanning direction, the dis-
tance between the surface of the conveyor and each of
the liquid discharge heads, and the parallelism of each
of the liquid discharge heads relative to the conveyor, a
high degree of positioning accuracy can be obtained by
positioning the liquid discharge heads relative to common
positioning portions, that is, the conveyor-side position-
ing portions disposed on the conveyor.

[0103] Further, for example, as to the positions of the
liquid discharge heads in the sub-scanning direction, and
the parallelism of each liquid discharge head relative to
the direction perpendicular to the feeding direction of the
conveyor, a high degree of positioning accuracy can be
obtained by controlling the conveyance position of the
conveyor with a higher accuracy and by positioning the
liquid discharge heads relative to the conveyor-side po-
sitioning portions common to the liquid discharge heads.
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[0104] As aresult, for example, when the accuracy of
relative adhesion positions of liquid discharged from the
liquid discharge heads is degraded, the accuracy of rel-
ative adhesion positions of liquid discharged from the
liquid discharge heads can be improved by adjusting the
relative positional accuracy between the liquid discharge
heads or the positional accuracy relative to the conveyor.
Accordingly, a liquid discharge apparatus can be
achieved that is capable of improving the accuracy of
relative adhesion positions of liquid discharged from the
liquid discharge heads.

Aspect B

[0105] In the above aspect A, the conveyor is a cylin-
drical conveying drum, and the conveyor-side positioning
portions are placed at the positions corresponding to the
plurality of the head-side positioning portions by rotation
of the conveying drum. With this structure, in the liquid
discharge apparatus to discharge liquid from the plurality
of liquid discharge heads to a medium carried on the
surface of the drum-shaped member, the relative adhe-
sion positions of liquid discharged from the liquid dis-
charge heads can be easily obtained.

Aspect C

[0106] In the above aspect A or B, at least one of the
conveyor-side positioning portions and the head-side po-
sitioning portions is a hole or cutout that is longer in a
direction perpendicular to the conveyance direction of
the conveyor.

[0107] With this structure, even when there is any var-
iation in the position of the plurality of head-side position-
ing portions in the main scanning direction disposed on
each liquid discharge head, the plurality of head-side po-
sitioning portions can be positioned relative to the con-
veyor-side positioning portions on the conveyor.

Aspect D

[0108] In any of the above aspects A to C, the head-
side positioning portions are through-holes, and when
the conveyor-side positioning portions are placed at po-
sitions corresponding to the through-holes, rod-shaped
members are engageable with the conveyor-side posi-
tioning portions via the through-holes. With this structure,
the relative positional accuracy between the liquid dis-
charge heads can be improved by a simple work using
the rod-shaped member.

Aspect E

[0109] In any of the above aspects A to C, the head-
side positioning portions are light transmissive portions
through which light permeates, and when the conveyor-
side positioning portions are placed at positions corre-
sponding to the light transmissive portions, the light
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reaches the conveyor-side positioning portions through
the light transmissive portions. With this structure, the
positioning of the liquid discharge heads can be per-
formed using, e.g., laser beams or the view by human
eyes.

Aspect F

[0110] A method of mounting a plurality of liquid dis-
charge heads includes a moving step to move conveyor-
side positioning portions disposed on a conveyor that
conveys a medium, to positions corresponding to head-
side positioning portions disposed on each of the liquid
discharge heads; and a securing step to engage rod-
shaped members to the conveyor-side positioning por-
tions and the head-side positioning portions to position
the conveyor-side positioning portions and the head-side
positioning portions to secure each of the liquid discharge
heads with a body of a liquid discharge apparatus. The
moving step and the securing step are performed on each
of the plurality of liquid discharge heads.

[0111] According to the present aspect, by positioning
the head-side positioning portions disposed on each lig-
uid discharge head relative to the conveyor-side posi-
tioning portions disposed on the conveyor, each liquid
discharge head can be positioned relative to the convey-
or.

[0112] As aresult, compared to a former case in which
the head-side positioning portions disposed on each lig-
uid discharge head are positioned relative to individual
positioning portions for each of the liquid discharge head
disposed on the conveyor, the positional accuracy be-
tween the individual positioning portions for each of the
liquid discharge heads disposed on the conveyor does
not affect the relative positional accuracy between the
liquid discharge heads.

[0113] Further, because the number of the conveyor-
side positioning portions disposed on the conveyor is
smaller than a case in which the individual positioning
portions for each of the liquid discharge heads are dis-
posed on the conveyor, the high-accuracy positioning
portions can be disposed on the conveyor relatively eas-
ily. Accordingly, a high degree of relative positional ac-
curacy between the liquid discharge heads (i.e., the po-
sitional accuracy relative to the conveyor) can be easily
obtained, and a high degree of relative adhesion posi-
tions of liquid discharged from the plurality of liquid dis-
charge heads can be easily obtained.

[0114] Herein, the relative positional accuracy be-
tween the liquid discharge heads (i.e., the positional ac-
curacy relative to the conveyor) means, concerning the
positional accuracy when the head-side positioning por-
tions disposed on each of the liquid discharge heads are
positioned relative to the conveyor-side positioning por-
tion disposed on the conveyor, the positional accuracy
between the liquid discharge heads on the positions in
the main scanning direction, the positions in the sub-
scanning direction, the distance to the surface of the con-
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veyor, the parallelism relative to the surface of the con-
veyor, and the parallelism relative to the direction per-
pendicular to the feeding direction of the conveyor.
[0115] For example, as to the positions of the liquid
discharge heads in the main scanning direction, the dis-
tance between the surface of the conveyor and each lig-
uid discharge head, and the parallelism of each liquid
discharge head relative to the conveyor, a high degree
of positioning accuracy can be obtained by positioning
each liquid discharge head relative to the common posi-
tioning portions between the liquid discharge heads that
are the conveyor-side positioning portions disposed on
the conveyor.

[0116] Further, for example, as to the positions of the
liquid discharge heads in the sub-scanning direction, and
the parallelism of each liquid discharge head relative to
the direction perpendicular to the conveyance direction
of the conveyor, by controlling the feeding position of the
conveyor with a higher accuracy and by positioning each
of the liquid discharge heads relative to the conveyor-
side positioning portions common to the liquid discharge
heads.

Aspect G

[0117] A method of mounting a plurality of liquid dis-
charge heads includes a moving step to move conveyor-
side positioning portions disposed on a conveyor that
conveys a medium, to positions corresponding to head-
side positioning portions disposed on each of the liquid
discharge heads; and a securing step to match the con-
veyor-side positioning portion with the head-side posi-
tioning portion using a laser beam to secure each of the
liquid discharge heads with a body of a liquid discharge
device. The moving step and the securing step are per-
formed on each of the plurality of liquid discharge heads.
Similarly to the aspect F, a high degree of relative posi-
tional accuracy between the liquid discharge heads (i.e.,
the positional accuracy relative to the conveyor) can be
easily obtained, and a high degree of accuracy of relative
adhesion positions of the liquid discharged from the liquid
discharge heads can be easily obtained.

Aspect H

[0118] A method of producing a liquid discharge appa-
ratus includes the method of mounting the plurality of
liquid discharge heads as described in any of the aspects
F and G. With this structure, a high degree of relative
positional accuracy between the liquid discharge heads
(i.e., the positional accuracy relative to the conveyor),
can be easily obtained, and a high degree of accuracy
of relative adhesion positions of the liquid discharged
from the liquid discharge heads can be easily obtained.
As a result, the liquid discharge apparatus capable of
discharging the liquid from the liquid discharge heads
with a high degree of accuracy of relative adhesion po-
sitions, can be produced.
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Claims

1.

A liquid discharge apparatus (1) comprising:

a conveyor (210) to convey a medium (P); and
a plurality of liquid discharge heads (220) ar-
rayed in a conveyance direction of the medium
(P),

wherein:

each of the plurality of liquid discharge
heads (220) includes head-side positioning
portions (221) and the conveyor (210) in-
cludes conveyor-side positioning portions
(212);

the head-side positioning portions (221)
and the conveyor-side positioning portions
(212) are positioning portions to define a po-
sitional relation between the conveyor (210)
and each of the plurality of liquid discharge
heads (220); and

the conveyor-side positioning portions
(212) correspond to the head-side position-
ing portions (221) of each of the plurality of
liquid discharge heads (220) by movement
of the conveyor (210) in the conveyance di-
rection.

Theliquid discharge apparatus (1) according to claim
1, wherein the conveyor (210) is a cylindrical con-
veying drum, and the conveyor-side positioning por-
tions (212) correspond to the head-side positioning
portions (221) of each of the plurality of liquid dis-
charge heads (220) by rotation of the conveying
drum.

Theliquid discharge apparatus (1) according to claim
1 or 2, wherein at least one of the conveyor-side
positioning portions (212) and the head-side posi-
tioning portions (221) is a hole or cutout that is longer
in a direction perpendicular to the conveyance direc-
tion.

The liquid discharge apparatus (1) according to any
one of claims 1 to 3, wherein the head-side position-
ing portions (221) are through-holes, and when the
conveyor-side positioning portions (212) are placed
at positions corresponding to the through-holes, rod-
shaped members (230) are engageable with the con-
veyor-side positioning portions (212) via the through-
holes.

The liquid discharge apparatus (1) according to any
one of claims 1 to 3, wherein the head-side position-
ing portions (221) are light transmissive portions
through which light permeates, and when the con-
veyor-side positioning portions (212) are placed at
positions corresponding to the light transmissive por-
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tions, the light is permeable to the conveyor-side po-
sitioning portions (212) through the light transmis-
sive portions.

A method of mounting a plurality of liquid discharge
heads (220) to discharge liquid to a medium (P), the
method comprising:

amoving step to move a conveyor-side position-
ing portion (212) disposed on a conveyor that
conveys the medium (P), to a position corre-
sponding to a head-side positioning portion on
one of the plurality of liquid discharge heads
(220);

a securing step to position the conveyor and the
one of the plurality of liquid discharge heads
(220) with arod-shaped member (230) or alaser
beam to secure the one of the plurality of liquid
discharge heads (220) to a body of a liquid dis-
charge apparatus (1); and

a repeating step to perform the moving step and
the securing step on each of the plurality of liquid
discharge heads (220).

7. A method of producing the liquid discharge appara-

tus (1) using the method of mounting the plurality of
liquid discharge heads (220) according to claim 6.
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