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(57)  Aninkjet printhead includes a support support-
ing a nozzle-formed member and including a pair of pro-
jections. One of the projections includes first and second
surfaces, and the other of the projections includes a con-
tact surface. The first and second surfaces and the con-
tact surface each include a touch part for positioning of
the inkjet printhead to a first position on a frame. A posi-
tioning member including a touch surface is attached to
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one of the projections in such a way that (i) the first sur-
face and the touch surface, (ii) the second surface and
the touch surface, or (iii) two touch surfaces of the posi-
tioning member allow the inkjet printhead to be positioned
at a position differentfrom the first position when the inkjet
printhead is at a predetermined mounting position on the
frame.
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The presentinvention relates to an inkjet print-
head, an inkjet recording apparatus, and a method for
adjusting position of an inkjet printhead.

2. Description of Related Art

[0002] A typical inkjet recording apparatus includes
inkjet printheads each including a nozzle-formed mem-
ber having a plurality of nozzles arranged thereon in a
row. The inkjet printheads are mounted and held on a
frame, and the nozzles eject ink onto a recording medium
to form an image on the recording medium.

[0003] In order to improve the accuracy of mounting of
such inkjet printheads to a frame, one end part of each
support to support a nozzle-formed member is notched
to have two contact surfaces. A pair of positioning shafts
are disposed upright on the inkjet printhead mounting
surface of the frame, and one of the positioning shafts is
held between the two contact surfaces to determine the
rotation axis of the inkjet printhead, and one contact sur-
face formed onthe other end partof the supportis brought
into contact with the other of the positioning shafts to
prevent rotation of the inkjet printhead. The inkjet print-
head is thus positioned and is fixed with, for example,
screws in this state to be mounted to the frame (see, for
example, Japanese Unexamined Patent Application
Publication No. 2008-296518).

[0004] An inkjet printhead is assembled with many
parts, and each part has a shaping error. Cumulative
shaping errors and assembling errors result in variation
in accuracy of products. The inkjet printhead disclosed
in Japanese Unexamined Patent Application Publication
No. 2008-296518, positioned in the above-described
method, may not achieve high positioning accuracy. The
mounting position of each inkjet printhead therefore has
to be fine-tuned using positioning pins and positioning
screws, leading to large cost.

SUMMARY OF THE INVENTION

[0005] An object of the present invention is to provide
an inkjet printhead, an inkjet recording apparatus, and a
method for adjusting position of an inkjet printhead that
require less mounting cost.

[0006] To achieve the above-mentioned object, an
inkjet printhead reflecting one aspect of the present in-
vention includes an inkjet printhead comprising a support
to support a nozzle-formed member including a plurality
of nozzles to eject ink, wherein the support includes a
pair of projections at both ends of the support in a longi-
tudinal direction, the projections being formed integrally
with the support; one of the projections includes a first
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surface and a second surface, and the other of the pro-
jections includes a contact surface; each of the first sur-
face, the second surface, and the contact surface in-
cludes a touch part to allow the inkjet printhead to be
positioned at a first position on an inkjet printhead mount-
ing surface of a frame on which the inkjet printhead is to
be mounted; and a positioning member including a touch
surface is attached to one of the projections in such a
way that (i) the first surface and the touch surface of the
positioning member or (ii) the second surface and the
touch surface of the positioning member or (iii) two touch
surfaces of the positioning member allow the inkjet print-
head to be positioned at a position different from the first
position when the inkjet printhead is at a predetermined
mounting position on the frame.

[0007] Preferably, the positioning member includes a
first touch surface and a second touch surface; and the
first touch surface and the second touch surface form a
V shape.

[0008] Preferably, the positioning member is attached
to an upper surface of the projection.

[0009] Preferably, a bottom surface of at least the pro-
jection to which the positioning member is attached of
the projections is in contact with the frame when the inkjet
printhead is positioned on the frame.

[0010] Preferably, the projection to which the position-
ing member is to be attached has the same shape as the
positioning member in a plan view.

[0011] Preferably, the positioning member has a screw
insertion hole for insertion of a screw; the projection to
which the positioning member is to be attached has a
screw receiving hole into which the screw is to be
screwed; the positioning member is attached to the pro-
jection in such a way that the screw is inserted through
the screw insertion hole of the positioning member and
is screwed into the screw receiving hole of the projection;
and the screw insertion hole has a diameter such that an
attachment position of the positioning member with re-
spect to the projection is selectable within a predeter-
mined range.

[0012] Aninkjetrecording apparatus reflecting another
aspect of the present invention includes the above-de-
scribed inkjet printhead; and the frame including a pair
of positioning shafts disposed upright on the inkjet print-
head mounting surface on which the inkjet printhead is
to be mounted, wherein (i) the first surface and the touch
surface of the positioning member are brought into con-
tact with one of the positioning shafts or (ii) the second
surface and the touch surface of the positioning member
are broughtinto contact with one of the positioning shafts
or (iii) the two touch surfaces of the positioning member
hold one of the positioning shafts between the two touch
surfaces, for the inkjet printhead to be supported; and
the contact surface is brought into contact with the other
of the positioning shafts to prevent rotation of the inkjet
printhead, so that the inkjet printhead is positioned and
fixed at the predetermined mounting position on the
frame.
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[0013] Preferably, the frame has a recess in which the
inkjet printhead fits.

[0014] A method for adjusting a position of an inkjet
printhead reflecting another aspect of the present inven-
tion uses an inkjet printhead including a support to sup-
port a nozzle-formed member including a plurality of noz-
zles to eject ink, wherein the support includes a pair of
projections at both ends of the support in a longitudinal
direction, the projections being formed integrally with the
support, one of the projections includes a first surface
and a second surface, and the other of the projections
includes a contact surface, each of the first surface, the
second surface, and the contact surface includes a touch
part to allow the inkjet printhead to be positioned at a first
position on an inkjet printhead mounting surface of a
frame on which the inkjet printhead is to be mounted, the
method comprising. The method for adjusting the posi-
tion of the inkjet printhead includes placing the inkjet print-
head at a predetermined mounting position on the inkjet
printhead mounting surface; and positioning the inkjet
printhead with (i) the first surface and a touch surface of
a positioning member attached to one of the projections
or (ii) the second surface and the touch surface of the
positioning member or (iii) two touch surfaces of the po-
sitioning member when the inkjet printhead is at the pre-
determined mounting position different from the first po-
sition.

[0015] The present invention can reduce cost for a
mounting process.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The above and other objects, advantages and
features of the present invention will become more fully
understood from the detailed description given herein-
below and the appended drawings which are given by
way of illustration only, and thus are not intended as a
definition of the limits of the presentinvention, and where-
in:

FIG. 1 is a perspective view showing the schematic
configuration of an inkjet recording apparatus;

FIG. 2 is a perspective view showing the schematic
configuration of a recording printhead unit;

FIG. 3 is a perspective view showing the external
appearance of an inkjet printhead;

FIG. 4 is a front view of an inkjet printhead;

FIG. 5 is a bottom view of an inkjet printhead;

FIG. 6 is a plan view of an inkjet printhead;

FIG. 7A is an enlarged cross-sectional view along
the line A-A of FIG. 4;

FIG. 7B is an enlarged cross-sectional view of the
part of a plate attachment screw in FIG. 7A;

FIG. 8 describes attachment of a positioning mem-
ber;

FIG. 9 describes mounting of an inkjet printhead to
a frame;

FIG. 10 is a perspective view of another example of
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a frame;

FIG. 11A is a schematic bottom view of another ex-
ample of an inkjet printhead;

FIG. 11B is a schematic bottom view of another ex-
ample of an inkjet printhead;

FIG. 11C is a schematic bottom view of another ex-
ample of an inkjet printhead;

FIG. 11D is a schematic bottom view of another ex-
ample of an inkjet printhead; and

FIG. 11E is a schematic bottom view of another ex-
ample of an inkjet printhead.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0017] An inkjet recording apparatus according to an
embodiment of the present invention will now be de-
scribed with reference to the drawings. The scope of the
invention, however, is not limited to the examples shown
in the drawings. In the following description, the same
reference numbers and alphabets are assigned to the
components having the same function and configuration,
and redundant explanations are omitted.

[0018] As shown in FIG. 1, the inkjet recording appa-
ratus 1 includes a platen P to hold a recording medium
S. At the front and back of the platen P, conveyance
rollers R1 and R2 to convey a recording medium S are
disposed. When the conveyance rollers R1 and R2 are
driven, a recording medium S is conveyed from the back
to front while the recording medium S is supported by
the platen P.

[0019] In the following description, the conveyance di-
rection in which a recording medium S is conveyed is
sometimes referred to as "Y direction" or "front-back di-
rection", and the direction perpendicular to the convey-
ance direction is sometimes referred to as "X direction”
or "left-right direction". The X and Y directions are the
directions on the horizontal plane. The direction perpen-
dicular to the X and Y directions is sometimes referred
to as a vertical direction.

[0020] Four recording printhead units 2 are arranged
over the platen P from the upstream to downstream in
the Y direction. The recording printhead units 2 each ex-
tend in the X direction. The four recording printhead units
2 eject cyan, magenta, yellow and black inks (recording
material) onto a recording medium S to record an image
and text on the recording medium S. The number and
order of arrangement of the recording printhead units 2
may be determined arbitrarily. The recording material is
not limited to ink but may be, for example, conductive
paste.

[0021] Asshownin FIG. 2, each of the recording print-
head units 2 has a thin-plate frame 21 extending in the
left-right direction. The frame 21 is rectangular in shape.
A plurality of inkjet printheads 200 are arranged on the
frame 21 in a staggered manner in the left-right direction.
FIG. 2 shows only one inkjet printhead 200 on the frame
21 to simplify the explanation, but actually four inkjet print-
heads 200 are provided on the frame 21. In this embod-
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iment, the recording printhead units 2, which cover the
full width of a conveyed recording medium S, can form
an image all over the surface of the recording medium S
merely by conveying the recording medium S (i.e., with-
out moving the recording printhead units 2). The number
of the inkjet printheads 200 disposed on the frame 21 is
not limited to four but may be one or may be other num-
bers. The recording printhead units 2 may ejectrecording
material onto a recording medium S for image formation
while moving back and forth in the direction (i.e., main
scanning direction) perpendicular to the conveyance di-
rection (i.e., sub-scanning direction) of a recording me-
dium S.

[0022] Each frame 21 has substantially rectangular
openings 22 at the positions where the inkjet printheads
200 are to be mounted so that the nozzles N of the inkjet
printheads 200 face downward (see FIG. 5).

[0023] A pair of columnar positioning shafts 23a and
23b are disposed upright on the upper surface of the
frame 21, i.e., disposed on both sides (right and left) of
each opening 22 on the mounting surface of the inkjet
printhead 200. The positioning shafts 23a and 23b are
for positioning of an inkjet printhead 200 when the inkjet
printhead 200 is mounted. The positioning shafts 23a
and 23b may have any shape instead of a column, but
preferably have a curved surface at least partially so that
afirst contact surface 203a and a second contact surface
203b of a positioning member 203 (see FIG. 3) can be
in contact with the positioning shaft 23a or 23b at a time,
as described later.

[0024] Mounting screw receiving holes 24a and 24b
are provided near the positioning shafts 23a and 23b,
respectively, into which mounting screws 205 (described
later) are screwed. An inkjet printhead 200 positioned at
a predetermined mounting position can be fixed to the
frame 21 with the mounting screws 205. The inkjet print-
head 200 may be fixed to the frame 21 through any other
fixing means, such as gluing or welding, instead of the
screws.

[0025] The configuration of each of the inkjet print-
heads 200 mounted on the frame 21 will now described
in detail with reference to FIGS. 3to 7.

[0026] The inkjet printhead 200 includes a cover 201
and an ink ejection section 202.

[0027] The cover 201 is a protector to contain a circuit
board to control the ink ejection from the nozzles N and
aconnector CN connected to the circuit board. The upper
surface of the cover 201 has an insertion opening 201b
through which the connector CN is to be inserted. The
cover 201 is provided with locking pieces 201a at the
lower ends on both sides (right and left) of the cover 201.
[0028] The ink ejection section 202 includes a casing
202a on which the cover 201 is mounted.

[0029] The casing 202a is made of, for example, alu-
minum and is formed through die casting. The casing
202a is hollow, substantially in a box shape with its bot-
tom open, and elongated in the left-right direction. The
casing 202a contains a head chip to eject ink from the
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nozzles N, a manifold to introduce ink to channels of the
head chip, and a wiring substrate connected to the head
chip, for example. A cap member 202d (see FIG. 5) is
provided so as to cover the open bottom of the casing
202a.

[0030] As shown in FIG. 5, the cap member 202d is
substantially rectangular in shape elongated in the left-
right direction. The cap member 202d has an opening
202da for nozzles roughly inits center to expose the noz-
zle plate 202c at the bottom.

[0031] The nozzle plate 202c has a rectangular nozzle-
formed area NA to face the opening 202da for nozzles.
The nozzle-formed area NA includes one or more nozzle
rows each including multiple nozzles N arranged in the
left-right direction. In this embodiment, the nozzle plate
202c serves as a nozzle-formed member. The casing
202a serves as a support to support the nozzle-formed
member.

[0032] The upper surface of the casing 202a has an
opening, and a pair of locking holes 202b are provided
on both sides (right and left) of the opening. The opening
of the casing 202a is covered with the cover 201, and a
pair of locking pieces 201a of the cover 201 are locked
together with the locking holes 202b of the casing 202a,
respectively, thereby attaching the cover 201 to the cas-
ing 202a.

[0033] Upright ink ports 202e are disposed on the up-
per surface of the casing 202a on both sides (right and
left) of the opening of the casing 202a. The ink ports 202e
are connected to an ink supply section (not shown) to let
ink from the ink supply section flow to the manifold.
[0034] Projections 202f and 2029 are provided at right
and left ends of the casing 202a, each of the projections
202f and 2029 projecting laterally and formed integrally
with the casing 202a. Each of the projections 202f and
202g has a predetermined thickness ranging from the
almost center part to the upper part of the casing 202a
in the height direction. At least the upper and lower sur-
faces of each of the projections 202f and 202g are flat
surfaces. The lower surfaces of the projections 202f and
202g are in contact with the upper surface of the frame
21 when the inkjet printhead 200 is mounted on the frame
21. Accordingly, the heat generated by driving of the
inkjet printhead 200 can be released from the casing
202a to the frame 21 through the projections 202f and
202g. At least one of the projections 202f and 202g hav-
ing flat upper and lower surfaces can achieve excellent
heat release effects. In particular, if the projection 202f,
to which a later-described positioning member 203 is to
be attached, has flat upper and lower surfaces, it
achieves better heat release effects and is preferable.
This reduces unevenness in temperature. Further, since
the projections 202f and 202g are formed integrally with
the casing 202a in this embodiment, the projections 202f
and 202g are excellent in strength and heat conductivity,
achieving excellent heat release effects.

[0035] The projection 202f is disposed at the right end
of the casing 202a and is substantially in a box shape.
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The right side of the projection 202f has a notch having
a V shape in a plan view. The inner surfaces of the notch
constitute a first surface 202fa and a second surface
202fb. The first surface 202fa and the second surface
202fb are continuous with each other and form a prede-
termined angle (e.g., 90°). The projection 202fhas a plate
attachment screw receiving hole 202h, into which a plate
attachment screw 204 (described later) is to be screwed,
and a mounting screw insertion hole 202i, which is in
front of the plate attachment screw receiving hole 202h
and into which a mounting screw 205 (described later)
is to be inserted (see FIGS. 7A and 8). The angle of the
notch formed in the projection 202f is not limited to 90°
but may be set to any other angle appropriately.

[0036] A flat-plate positioning member 203 is provided
on the upper surface of the projection 202f. The position-
ing member 203 has substantially the same shape as
the projection 202f in a plan view. Specifically, the posi-
tioning member 203 has a V-notch at its right edge, and
the thickness of the V-notch forms a first contact surface
203a and a second contact surface 203b. In this embod-
iment, the first contact surface 203a and the second con-
tact surface 203b constitute a touch surface. The posi-
tioning member 203 has a plate attachment screw inser-
tion hole 203c, into which the plate attachment screw 204
is to be inserted, and a mounting screw insertion hole
203d, which is in front of the plate attachment screw in-
sertion hole 203c and into which the mounting screw 205
is to be inserted (see FIGS. 7A and 8). The positioning
member 203 is laid on the upper surface of the projection
202f, and the plate attachment screw 204 is inserted into
the plate attachment screw insertion hole 203c of the
positioning member 203 and is screwed into the plate
attachment screw receiving hole 202h of the projection
202f. The positioning member 203 is thus fixed to the
projection 202f. The diameter of the plate attachment
screw insertion hole 203c is a little larger than that of the
shank of the plate attachment screw 204, which creates
clearances a1 and a2 as shown in FIG. 7B. This allows
selection of the attachment position of the positioning
member 203 with respect to the projection 202f within
the range of the clearances a1 and aZ2. In this embodi-
ment, the positioning member 203 is attached to the up-
per surface of the projection 202f, allowing easy position-
ing of the positioning member 203. Further, when the
positioning member 203 is no longer necessary after the
inkjet printhead 200 is fixed to the frame 21, the position-
ing member 203 can easily be removed.

[0037] The projection 202g is disposed at the left end
part of the casing 202a. The back part of the projection
202g is cut out, and the projection 202g is in an L shape
in a plan view. The back surface of the cutout part of the
projection 202g forms a contact surface 202ga. The pro-
jection 202g has a mounting screw insertion hole 202i,
into which the mounting screw 205 is to be inserted. The
diameter of the mounting screw insertion holes 202i pro-
vided in the right and left projections 202f and 202g is a
little larger than that of the shank of the mounting screw
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205. This allows the mounting position of the inkjet print-
head 200 to the frame 21 to be changed.

[0038] In this embodiment, the first surface 202fa and
the second surface 202fb of the projection 202f are
brought into contact with the positioning shaft 23a of the
frame 21, and the contact surface 202ga of the projection
202g is brought into contact with the positioning shaft
23b, thereby positioning the inkjet printhead 200 at a first
position.

[0039] The inkjet printhead 200, which has the above-
described configuration, is positioned and mounted to
the frame 21 at a position different from the first position
in the following way.

[0040] First, as shown in FIG. 8, the positioning mem-
ber 203 is placed on the upper surface of the projection
202f of the casing 202a with the cover, and the plate
attachment screw 204 is inserted into the plate attach-
ment screw insertion hole 203c of the positioning mem-
ber 203 and is screwed into the plate attachment screw
receiving hole 202h in the projection 202f. At this time,
screwing the plate attachment screw 204 loosely to some
extent so that the positioning member 203 is movable
within the range of the clearances a1 and a2 makes the
positioning of the positioning member 203 (described lat-
er) easier.

[0041] Next, as shown in FIG. 9, the inkjet printhead
200 is placed on the frame 21 in such a way that the
lower part of the casing 202afits in the opening 22 formed
in the frame 21 at the mounting position of the inkjet print-
head 200. At this time, the lower surfaces of the projec-
tions 202f and 202g are in contact with the upper surface
of the frame 21. In this state, the first surface 202fa and
the second surface 202fb of the projection 202f, and the
first contact surface 203a and the second contact surface
203b of the positioning member 203 face a positioning
shaft 23a of the frame 21; and the contact surface 202ga
of the projection 202g faces a positioning shaft 23b of
the frame 21.

[0042] The mounting position of the inkjet printhead
200 is fine-tuned with, for example, a microscope, while
the positions of the nozzles N are being checked. After
the mounting position is determined in this way, the po-
sitioning member 203 is brought into contact with the
positioning shaft 23a in such a way that the first contact
surface 203a and the second contact surface 203b of the
positioning member 203 touch the positioning shaft 23a
(or hold the positioning shaft 23a between the first and
second contact surfaces 203a and 203b). In this state,
the plate attachment screw 204 is tightened to completely
fix the positioning member 203 to the projection 202f to
prevent the positioning member 203 from moving. As a
result, the positioning shaft 23a is held between the first
contact surface 203a and the second contact surface
203b of the positioning member 203, and thereby the
position of one end part of the inkjet printhead 200 is
determined. Further, the contact surface 202ga of the
projection 202g is brought into contact with the position-
ing shaft 23b, preventing the rotation of the inkjet print-
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head 200 about the vertical axis. The inkjet printhead 200
is thus located on the frame 21 at a position different from
the first position mentioned above. This eliminates the
need for another fine adjustment of the inkjet printhead
200 and achieves easy positioning, leading to reduction
in cost for the mounting. Further, since two surfaces, i.e.,
the first contact surface 203a and the second contact
surface 203b of the positioning member 203, touch the
positioning shaft 23a, the positioning member 203 pro-
vided on only one of the projections 202f and 202g is
enough. This achieves downsizing of the inkjet printhead
200 with reduced number of parts, and achieves easy
adjustment of the attachment position of the positioning
member 203.

[0043] If the inkjet printhead 200 has high accuracy
and is accurately mounted on the frame 21 with the first
surface 202fa and the second surface 202fb of the pro-
jection 202f and the contact surface 202ga of the projec-
tion 202g, the positioning member 203 is not necessary.
[0044] Atfter the inkjet printhead 200 is positioned, the
mounting screws 205 are inserted into the mounting
screw insertion holes 202i in the projections 202f and
202g while the inkjet printhead 200 is fixed with a jig,
such as a clamp, so as not to shift in position, and the
mounting screws 205 are screwed into the mounting
screw receiving holes 24a and 24b in the frame 21. The
inkjet printhead 200 is thus completely fixed to the frame
21. When the mounting screws 205 are screwed, the
head parts of the mounting screws 205 press the projec-
tions 202f and 202g and give turning force about the ver-
tical axis to the inkjet printhead 200 through the projec-
tions 202f and 202g. The inkjet printhead 200, however,
does not turn because of the pressing force of the first
contact surface 203a and the second contact surface
203b of the positioning member 203 to the positioning
shaft 23a and the pressing force of the contact surface
202ga of the projection 2029 to the positioning shaft 23b.
The screwing process thus does not cause the inkjet
printhead 200 to shift in position.

[0045] As described above, according to the embodi-
ment, a pair of projections 202f and 202g are formed at
both ends of the casing 202a in the longitudinal direction
integrally with the casing 202a. One of the projections
202f and 202g (projection 202f) includes the first surface
202fa and the second surface 202fb, and the other of the
projections 202f and 202g (projection 202g) includes the
contact surface 202ga. Each of the first surface 202fa,
the second surface 202fb, and the contact surface 202ga
includes a touch part to allow the inkjet printhead 200 to
be located at afirst position on the inkjet printhead mount-
ing surface of the frame 21 on which the inkjet printhead
200 is to be mounted. The positioning member 203 hav-
ing a touch surface is attached to at least one of the pro-
jections 202f and 2029 (projection 202f). The positioning
member 203 is attached in such a way that (i) the first
surface 202fa and the touch surface (first contact surface
203a) of the positioning member 203, (ii) the second sur-
face 202fb and the touch surface (second contact surface
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203b) of the positioning member 203, or (iii) the two touch
surfaces (first contact surface 203a and second contact
surface 203b) of the positioning member 203 allow the
inkjetprinthead 200 to be positioned at a position different
from the first position when the inkjet printhead 200 is at
a predetermined mounting position on the frame 21. Ac-
cordingly, even when there is variation in accuracy of
inkjet printhead, another fine adjustment of the inkjet
printhead is not necessary and positioning can be per-
formed easily, leading to reduction in cost for the mount-
ing process. Further, the heat generated by the driving
of the inkjet printhead can be released efficiently.
[0046] Further, according to the embodiment, the po-
sitioning member 203 includes the first contact surface
203a and the second contact surface 203b, and the first
contact surface 203a and second contact surface 203b
form a V shape. This enables easy adjustment of the
attachment position of the positioning member 203.
[0047] Further, according to the embodiment, the po-
sitioning member 203 is attached to the upper surface of
the projection 202f, enabling easy adjustment of the po-
sition of the positioning member 203. Further, the posi-
tioning member 203 can be removed easily when the
positioning member 203 is no longer necessary after the
inkjet printhead is fixed to the frame.

[0048] Further, according to the embodiment, at least
the projection 202f, to which the positioning member 203
is to be attached, is formed in such a way that the bottom
surface of the projection 202f is in contact with the frame
21 when the inkjet printhead 200 is positioned on the
frame 21. This configuration efficiently releases the heat
generated by driving of the inkjet printhead to the frame.
[0049] Further, according to the embodiment, the pro-
jection 202f, to which the positioning member 203 is to
be attached, has the same shape as the positioning mem-
ber 203 in a plan view. Accordingly, if the inkjet printhead
has high accuracy and can be accurately mounted on
the frame, there is an option not to use the positioning
member 203. This can reduce the number of parts, lead-
ing to reduction in cost for the mounting process.
[0050] Further, according to the embodiment, the po-
sitioning member 203 has the plate attachment screw
insertion hole 203c into which the plate attachment screw
204 is to be inserted; and the projection 202f, to which
the positioning member 203 is to be attached, has the
plate attachment screw receiving hole 202h into which
the plate attachment screw 204 is to be screwed. The
plate attachment screw 204 is inserted into the plate at-
tachment screw insertion hole 203c of the positioning
member 203 and is screwed into the plate attachment
screw receiving hole 202h of the projection 202f, so that
the positioning member 203 is attached to the projection
202f. The plate attachment screw insertion hole 203c has
a diameter such that the attachment position of the po-
sitioning member 203 with respect to the projection 202f
is selectable within a predetermined range. Such a con-
figuration enables easy attachment of the positioning
member 203 and easy adjustment of the attachment po-
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sition of the positioning member 203.

[0051] The present invention is not limited to the em-
bodiment described above, which is just an example of
an inkjet recording apparatus according to the present
invention. The detailed configuration and operation of
each function section of the inkjet recording apparatus
may be modified as appropriate.

[0052] Inthe embodiment, the positioning member203
touches the positioning shaft 23a in such a way that the
first contact surface 203a and the second contact surface
203b of the positioning member 203 are brought into con-
tact with the positioning shaft 23a. Alternatively, the po-
sitioning member 203 may touch the positioning shaft
23a in such a way that the first contact surface 203a of
the positioning member 203 and the second surface
202fb of the projection 202f are brought into contact with
the positioning shaft 23a, orin such a way that the second
contact surface 203b of the positioning member 203 and
the first surface 202fa of the projection 202f are brought
into contact with the positioning shaft 23a.

[0053] Inthe embodiment, the positioning member203
is provided on one of the projections 202f and 2029 (i.e.,
projection 202f). Alternatively, the positioning member
203 may also be provided on the other of the projections
202f and 2029 (i.e., projection 202g) so that the position-
ing member on the projection 202g constitutes a contact
surface. This enables easy adjustment of the inkjet print-
head 200 in the front-back direction.

[0054] Inthe embodiment, the projection 202f, to which
the positioning member 203 is to be attached, has the
same shape as the positioning member 203 in a plan
view. Alternatively, the shapes of the projection 202f and
the positioning member 203 may be different from each
other. Further, the projection 202f does not necessarily
have to include the first surface 202fa and the second
surface 202fb as long as the positioning member 203
has the first contact surface 203a and the second contact
surface 203b.

[0055] Inthe embodiment, the positioning member203
is attached to the upper surface of the projection 202f,
but may be attached to a part of the projection 202f other
than the upper surface.

[0056] Inthe embodiment, each of the projections 202f
and 202g has a flat bottom surface, and the bottom sur-
faces of the projections 202f and 202g are in contact with
the frame 21 when the inkjet printhead 200 is mounted
on the frame 21. The bottom surfaces, however, are not
necessarily have to be flat. For example, legs projecting
downward may be provided on the bottom surface of
each of the projections 202f and 202g, and the legs may
come into contact with the frame 21.

[0057] Inthe embodiment, the positioning member203
is fixed to the projection 202f with a screw, but may be
fixed with other means, such as gluing or welding.
[0058] In the embodiment, the attachment position of
the positioning member 203 is adjusted after the inkjet
printhead 200 is mounted on the frame 21. Alternatively,
for example, the inkjet printhead 200 may be mounted
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on a jig having the same configuration as the frame 21
so that the attachment position of the positioning member
203 may be adjusted, and after that the inkjet printhead
200 may be mounted to the frame 21.

[0059] In the embodiment, the inkjet printhead 200 is
placed on and mounted to the upper surface of the thin-
plate frame 21 as described above. A frame 321 shown
in FIG. 10 may be used instead of the frame 21. The
frame 321 has recesses 321a, in which the lower parts
of the inkjet printheads 200 fit, to determine the positions
of the inkjet printheads 200.

[0060] More specifically, the frame 321 is a thin plate
extending in the left-right direction and having a thickness
larger than that of the frame 21. The upper surface of the
frame 321 has recesses 321a in which the lower parts
of the inkjet printheads 200 fit. Each of the recesses 321a
has a bottom surface 321b to support, from the bottom,
an inkjet printhead 200 fitting in the recess 321a. The
bottom surface 321b has an opening 322 in its center
part so that the nozzles N of a mounted inkjet printhead
200 face downward through the opening 322. The depth
of the recesses 321a may be determined to any distance.
The inner wall of the recess 321a has positioning bosses
323a and 323b at the right end of the inner wall and near
the leftend on the back side of the innerwall, respectively.
Each of the positioning bosses 323a and 323b has an
ellipsoidal shape projecting inward and extends vertical-
ly. The positioning bosses 323a and 323b have the same
function as the positioning shafts 23a and 23b of the
frame 21 described above and determine the mounting
position of the inkjet printhead 200. Similarly to the posi-
tioning shafts 23a and 23b, the shape of the positioning
bosses 323a and 323b is not limited to the shape de-
scribed above.

[0061] Mounting screw receiving holes 324a and 324b
into which mounting screws 205 are to be screwed are
provided near the positioning bosses 323a and 323b,
respectively.

[0062] The frame 321 of this embodiment has the re-
cesses 321a in which the inkjet printheads 200 fit and
thereby enables more accurate and easy positioning of
the inkjet printheads on the frame 321.

[0063] In the case in which an inkjet printhead 200 is
mounted on the frame 321 having the configuration as
described above, the positioning member 203 is attached
to the projection 202f as described above, and then the
inkjet printhead 200 is placed on the frame 321 in such
a way that the casing 202a of the inkjet printhead 200
fitsinthe recess 321a. The mounting position of the inkjet
printhead 200 is then fine-tuned as described above. Af-
ter that the positioning member 203 is made to touch the
positioning boss 323a in such a way that the first contact
surface 203a and the second contact surface 203b of the
positioning member 203 are brought into contact with the
lateral surface of the positioning boss 323a. The plate
attachment screw 204 is then tightened to completely fix
the positioning member 203 to the projection 202f. The
mounting screws 205 are then inserted into the mounting
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screw insertion holes 202i of the projections 202f and
202g and are screwed into the mounting screw receiving
holes 324a and 324b of the frame 321, respectively, to
fix the inkjet printhead 200 to the frame 321.

[0064] Inthe embodiment, the projection 202f and the
positioning member 203 each have a V-shaped notch.
The projection 202f and the positioning member 203,
however, may have any shape as long as the two sur-
faces (i.e., the first surface 202fa and the second surface
202fb) can come into contact with the positioning shaft
23a. For example, inkjet printheads 200A to 200E shown
in FIGS. 11A to 11E may be applied.

[0065] Specifically, with reference to FIG. 11A, the
inkjet printhead 200A includes a casing 202Aa having
projections 202Af and 202Ag that are projecting laterally
and are formed integrally with the casing 202Aa at the
right and left ends of the casing 202Aa. The projections
202Af and 202Ag are substantially in the shape of a box
similarly to the projections 202f and 202g of the inkjet
printhead 200 of the above-mentioned embodiment, but
do not have a notch. The projection 202Af is provided
with a positioning member 203A attached to the upper
surface of the projection 202Af. The positioning member
203A has substantially the same shape (i.e., rectangular
shape) as the projection 202Af in a plan view, and is a
thin plate having a predetermined thickness. The back
surface of the positioning member 203A, having such a
configuration, serves as a first contact surface 203Aa,
and the right end surface of the positioning member 203A
serves as a second contact surface 203Ab. Although not
shown in the drawing, the back surface and the right end
surface of the projection 202Af serve as a first surface
and a second surface, respectively, in the same manner.
A frame, on which the inkjet printhead 200A is to be
mounted, is provided with three positioning shafts P1a,
P1b, and P1c disposed upright on the upper surface of
the frame, the positioning shafts P1a, P1b, and P1c cor-
responding to the mounting position of the inkjet print-
head 200A. The positioning shaft P1a is disposed at a
position to face the back surface of the projection 202Af,
the positioning shaft P1b is disposed at a position to face
the right end surface of the projection 202Af, and the
positioning shaft P1c is disposed at a position to face the
back surface of the projection 202Ag. After the mounting
position of the inkjet printhead 200A is adjusted, the first
contact surface 203Aa of the positioning member 203A
is brought into contact with the positioning shaft P1a and
the second contact surface 203Ab of the positioning
member 203A is brought into contact with the positioning
shaft P1b, thereby determining the position of the posi-
tioning member 203A and allowing the projection 202Af
to be held. Further, the contact surface 202Aga formed
on the back surface of the projection 202Ag is brought
into contact with the positioning shaft P1c, thereby allow-
ing the projection 202Ag to be held. The inkjet printhead
200A, having the configuration described above, thus
can be positioned on the frame.

[0066] With reference to FIG. 11B, the inkjet printhead
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200B includes a casing 202Ba having projections 202Bf
and 202Bg that are projecting laterally and are formed
integrally with the casing 202Ba at the right and left ends
of the casing 202Ba. The projections 202Bf and 202Bg
are substantially in the shape of a box similarly to the
projections 202f and 202g of the inkjet printhead 200 of
the above-mentioned embodiment, but each have a cut-
out at the back part to have an L shape in a plan view.
The projection 202Bf is provided with a positioning mem-
ber 203B attached to the upper surface of the projection
202Bf. The positioning member 203B has substantially
the same shape (i.e., L shape due to the cutout) as the
projection 202Bf in a plan view, and is a thin plate having
a predetermined thickness. The lateral surface and the
back surface of the cutout part of the positioning member
203B, having such a configuration, serve as afirst contact
surface 203Ba and a second contact surface 203Bb, re-
spectively. Although not shown in the drawing, the sur-
faces of the cutout part in the projection 202Bf serve as
a first surface and a second surface, respectively, in the
same manner. A frame, on which the inkjet printhead
200B is to be mounted, is provided with two positioning
shafts P2a and P2b disposed upright on the upper sur-
face of the frame, the positioning shafts P2a and P2b
corresponding to the mounting position of the inkjet print-
head 200B. The positioning shaft P2a is disposed at a
position to face the lateral and back surfaces of the cutout
part of the projection 202Bf, and the positioning shaft P2b
is disposed at a position to face the back surface of the
cutout part of the projection 202Bg as a contact surface
202Bga. After the mounting position of the inkjet print-
head 200B is adjusted, the first and second contact sur-
faces 203Ba and 203Bb are brought into contact with the
positioning shaft P2a to hold the positioning shaft P2a
between the first and second contact surfaces 203Ba
and 203Bb, thereby determining the position of the po-
sitioning member 203B and allowing the projection 202Bf
to be held. Further, the contact surface 202Bga of the
projection 202Bg is brought into contact with the posi-
tioning shaft P2b, thereby allowing the projection 202Bg
to be held. The inkjet printhead 200B, having the config-
uration described above, thus can be positioned on the
frame.

[0067] With reference to FIG. 11C, the inkjet printhead
200C includes a casing 202Ca having projections 202Cf
and 202Cg that are projecting laterally and are formed
integrally with the casing 202Ca at the right and left ends
of the casing 202Ca. The inkjet printhead 200C has the
same shape as the inkjet printhead 200B described
above but is different from the inkjet printhead 200B in
that afirst contact surface 203Ca of a positioning member
203C is the back surface of the cutout part and in that a
second contact surface 203Cb is the right end surface
of the positioning member 203C. A frame, on which the
inkjet printhead 200C is to be mounted, is provided with
three positioning shafts P3a, P3b, and P3c disposed up-
right on the upper surface of the frame, the positioning
shafts P3a, P3b, and P3c corresponding to the mounting
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position of the inkjet printhead 200C. The positioning
shaft P3a is disposed at a position to face the back sur-
face of the cutout part of the projection 202Cf, the posi-
tioning shaft P3b is disposed at a position to face the
right end surface of the projection 202Cf, and the posi-
tioning shaft P3c is disposed at a position to face the
back surface of the cutout part of the projection 202Cg
as a contact surface 202Cga. After the mounting position
of the inkjet printhead 200C is adjusted, the first contact
surface 203Ca of the positioning member 203C is
brought into contact with the positioning shaft P3a and
the second contact surface 203Cb of the positioning
member 203C is brought into contact with the positioning
shaft P3b, thereby determining the position of the posi-
tioning member 203C and allowing the projection 202Cf
to be held. Further, the contact surface 202Cga formed
on the back surface of the projection 202Cg is brought
into contact with the positioning shaft P3c, thereby allow-
ing the projection 202Cg to be held. The inkjet printhead
200C, having the configuration described above, thus
can be positioned on the frame.

[0068] WithreferencetoFIG. 11D, the inkjet printhead
200D includes a casing 202Da having projections 202Df
and 202Dg that are projecting laterally and are formed
integrally with the casing 202Da at the right and left ends
of the casing 202Da. The inkjet printhead 200D has the
same shape as the inkjet printhead 200B described
above. A frame, on which the inkjet printhead 200D is to
be mounted, is provided with three positioning shafts
P4a, P4b, and P4c disposed upright on the upper surface
of the frame, the positioning shafts P4a, P4b, and P4c
corresponding to the mounting position of the inkjet print-
head 200D. The positioning shaft P4a is disposed at a
position to face the lateral surface of the cutout part of
the projection 202Df, the positioning shaft P4b is dis-
posed at a position to face the back surface of the cutout
part of the projection 202Df, and the positioning shaft
P4c is disposed at a position to face the back surface of
the cutout part of the projection 202Dg as a contact sur-
face 202Dga. After the mounting position of the inkjet
printhead 200D is adjusted, the first contact surface
203Da of the positioning member 203D is brought into
contact with the positioning shaft P4a and the second
contact surface 203Db of the positioning member 203D
is brought into contact with the positioning shaft P4b,
thereby determining the position of the positioning mem-
ber 203D and allowing the projection 202Df to be held.
Further, the contact surface 202Dga formed on the back
surface of the projection 202Dg is brought into contact
with the positioning shaft P4c, thereby allowing the pro-
jection 202Dg to be held. The inkjet printhead 200D, hav-
ing the configuration described above, thus can be posi-
tioned on the frame.

[0069] With reference to FIG. 11E, the inkjet printhead
200E includes a casing 202Ea having projections 202Ef
and 202Eg that are projecting laterally and are formed
integrally with the casing 202Ea at the right and left ends
of the casing 202Ea. The projections 202Ef and 202Eg
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are substantially in the shape of a box similarly to the
projections 202f and 202g of the inkjet printhead 200 of
the above-mentioned embodiment, but the back part of
the projection 202Ef and the front part of the projection
202Eg are cut out. That is, the projections 202Ef and
202Eg have an L shape in a plan view. The projection
202Ef is provided with a positioning member 203E at-
tached to the upper surface of the projection 202Ef. The
positioning member 203E has substantially the same
shape (i.e., L shape due to the cutout) as the projection
202Ef in a plan view, and is a thin plate having a prede-
termined thickness. The back surface of the cutout part
of the positioning member 203E, having such a configu-
ration, serve as a first contact surface 203Ea, and the
right end surface of the positioning member 203E serves
as a second contact surface 203Eb. Although not shown
in the drawing, back surface of the cutout part of the pro-
jection 202Ef and the right end surface of the projection
202Ef serve as a first surface and a second surface, re-
spectively, in the same manner. A frame, on which the
inkjet printhead 200E is to be mounted, is provided with
three positioning shafts P5a, P5b, and P5c disposed up-
right on the upper surface of the frame, the positioning
shafts P5a, P5b, and P5c corresponding to the mounting
position of the inkjet printhead 200E. The positioning
shaft P5a is disposed at a position to face the back sur-
face of the cutout part of the projection 202Ef, the posi-
tioning shaft P5b is disposed at a position to face the
right end surface of the projection 202Ef, and the posi-
tioning shaft P5cis disposed at a position to face the front
surface of the cutout part of the projection 202Eg as a
contact surface 202Ega. After the mounting position of
the inkjet printhead 200E is adjusted, the first contact
surface 203Ea of the positioning member 203E is brought
into contact with the positioning shaft P5a and the second
contact surface 203Eb of the positioning member 203E
is brought into contact with the positioning shaft P5b,
thereby determining the position of the positioning mem-
ber 203E and allowing the projection 202Ef to be held.
Further, the contact surface 202Ega formed on the front
surface of the projection 202Eg is brought into contact
with the positioning shaft P5c, thereby allowing the pro-
jection 202Eg to be held. The inkjet printhead 200E, hav-
ing the configuration described above, thus can be posi-
tioned on the frame.

Claims

1. An inkjet printhead comprising a support to support
a nozzle-formed member including a plurality of noz-
zles to eject ink, wherein
the supportincludes a pair of projections atboth ends
of the support in a longitudinal direction, the projec-
tions being formed integrally with the support;
one of the projections includes a first surface and a
second surface, and the other of the projections in-
cludes a contact surface;
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each of the first surface, the second surface, and the
contact surface includes a touch part to allow the
inkjet printhead to be positioned at a first position on
an inkjet printhead mounting surface of a frame on
which the inkjet printhead is to be mounted; and

a positioning member including a touch surface is
attached to one of the projections in such a way that
(i) the first surface and the touch surface of the po-
sitioning member or (ii) the second surface and the
touch surface of the positioning member or (iii) two
touch surfaces of the positioning member allow the
inkjet printhead to be positioned at a position differ-
ent from the first position when the inkjet printhead
is at a predetermined mounting position on the
frame.

The inkjet printhead according to claim 1, wherein
the positioning member includes a first touch surface
and a second touch surface; and

the first touch surface and the second touch surface
form a V shape.

The inkjet printhead according to claim 1 or 2, where-
in

the positioning member is attached to an upper sur-
face of the projection.

The inkjet printhead according to any one of claims
1 to 3, wherein

a bottom surface of at least the projection to which
the positioning member is attached of the projections
is in contact with the frame when the inkjet printhead
is positioned on the frame.

The inkjet printhead according to any one of claims
1 to 4, wherein

the projection to which the positioning member is to
be attached has the same shape as the positioning
member in a plan view.

The inkjet printhead according to any one of claims
1 to 5, wherein

the positioning member has a screw insertion hole
for insertion of a screw;

the projection to which the positioning member is to
be attached has a screw receiving hole into which
the screw is to be screwed;

the positioning member is attached to the projection
in such a way that the screw is inserted through the
screw insertion hole of the positioning member and
is screwed into the screw receiving hole of the pro-
jection; and

the screw insertion hole has a diameter such that an
attachment position of the positioning member with
respect to the projection is selectable within a pre-
determined range.

An inkjet recording apparatus comprising:
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10

the inkjet printhead according to any one of
claims 1 to 6; and
the frame including a pair of positioning shafts
disposed upright on the inkjet printhead mount-
ing surface on which the inkjet printhead is to be
mounted, wherein

(i) the first surface and the touch surface of
the positioning member are brought into
contact with one of the positioning shafts or
(i) the second surface and the touch surface
of the positioning member are brought into
contact with one of the positioning shafts or
(iii) the two touch surfaces of the positioning
member hold one of the positioning shafts
between the two touch surfaces, for the
inkjet printhead to be supported; and the
contact surface is brought into contact with
the other of the positioning shafts to prevent
rotation of the inkjet printhead, so that the
inkjet printhead is positioned and fixed at
the predetermined mounting position on the
frame.

The inkjet recording apparatus according to claim 7,
wherein

the frame has a recess in which the inkjet printhead
fits.

A method for adjusting a position of an inkjet print-
head including a support to support a nozzle-formed
member including a plurality of nozzles to eject ink,
wherein the support includes a pair of projections at
both ends of the support in a longitudinal direction,
the projections being formed integrally with the sup-
port, one of the projections includes a first surface
and a second surface, and the other of the projec-
tions includes a contact surface, each of the first sur-
face, the second surface, and the contact surface
includes a touch part to allow the inkjet printhead to
be positioned at a first position on an inkjet printhead
mounting surface of a frame on which the inkjet print-
head is to be mounted, the method comprising:

placing the inkjet printhead at a predetermined
mounting position on the inkjet printhead mount-
ing surface; and

positioning the inkjet printhead with (i) the first
surface and a touch surface of a positioning
member attached to one of the projections or (ii)
the second surface and the touch surface of the
positioning member or (iii) two touch surfaces
of the positioning member when the inkjet print-
head is at the predetermined mounting position
different from the first position.
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