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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a recording ap-
paratus configured to record an image on a recording
medium.

Description of the Related Art

[0002] Patent Document 1 (Japanese Patent Applica-
tion Publication No. 2004-161477) discloses a recording
apparatus including a rotatable endless belt looped over
a drive roller, a tension roller, and a driven roller. In this
recording apparatus, the recording head is disposed so
as to be opposed to a first area (on the belt) defined by
the drive roller and the driven roller. A cleaning member
for cleaning a face of the belt is disposed so as to contact
a second area (on the belt) defined by the drive roller and
the tension roller. When the drive roller is rotated, the
belt runs or is rotated such that a part of the belt on the
first area is moved to a position located on a downstream
side of the tension roller and on an upstream side of the
drive roller in a running direction of the belt and such that
a part of the belt on the second area is moved to a position
located on a downstream side of the drive roller and lo-
cated on an upstream side of the tension roller in the
running direction of the belt.
[0003] Patent document 2 (US 2008/0107461) reveals
an inkjet recording device including a flexible sheet to
scrape off any remaining ink from an endless belt. The
flexible sheet does not contact the belt when the belt is
driven in an opposite direction.

SUMMARY OF THE INVENTION

[0004] In the recording apparatus of patent document
1, the second area to be contacted by the cleaning mem-
ber is located on a downstream side of the drive roller
and located on an upstream side of the tension roller in
the running direction of the belt. Here, the cleaning mem-
ber gives a resistance to the running belt. Thus, the belt
rotated by the drive roller is given the resistance by the
cleaning member, so that slack occurs at a portion of the
belt between the drive roller and the cleaning member.
As a result, the belt and the drive roller may be partially
disengaged from each other, causing a slip of the belt
relative to the drive roller. This slip of the belt lowers a
running accuracy of the belt, causing unstable contact
between the cleaning member and the belt. Thus, a
cleaning performance in the cleaning of the belt by the
cleaning member may be lowered.
[0005] Meanwhile, if the cleaning member contacts the
first area, a certain portion of the belt rotated by the drive
roller passes through the tension roller to reach the clean-
ing member. Thus, even when the slack is about to occur

at the portion of the belt between the drive roller and the
cleaning member by the resistance of the cleaning mem-
ber, the tension roller applies a tension to the belt. This
makes it difficult for the belt to be slack, causing less slip
of the belt. Thus, if the cleaning member is disposed at
the first area, it is possible to prevent the lowering of the
cleaning performance in the cleaning of the belt by the
cleaning member.
[0006] However, in this recording apparatus, the re-
cording head is disposed at a position opposed to the
first area located on a downstream side of the tension
roller and located on an upstream side of the drive roller
in the recording. Thus, there is not enough space for the
placement of the cleaning member in the area located
on a downstream side of the tension roller and located
on an upstream side of the drive roller in the recording.
If the cleaning member is additionally placed at a position
at which the cleaning member can contact the first area,
a size of the recording apparatus is made larger. Since
the first area is an area in which the slack is less likely
to occur, the recording head is preferably disposed so
as to be opposed to the first area in order to prevent an
image quality from lowering.
[0007] This invention has been developed in view of
the above-described situations, and it is an object of the
present invention to provide a recording apparatus ca-
pable of preventing the apparatus from increasing in size
and preventing a slip between a drive roller and a belt
when the belt is cleaned.
[0008] The object indicated above may be achieved
according to the present invention which provides a re-
cording apparatus, comprising: a conveyance mecha-
nism including an endless belt looped over a plurality of
rollers that are arranged so as to be distant from one
another and that include at least one tension roller and
at least one drive roller, the endless belt having a face
including (i) a first area defined by two rollers of the plu-
rality of rollers and (ii) a second area defined by two rollers
of the plurality of rollers and not overlapping with the first
area, the conveyance mechanism being configured to
convey a recording medium supported on the first area;
a recording head opposed to the first area and configured
to eject liquid onto the recording medium supported on
the first area to record an image; a cleaning mechanism
including a first cleaning member contactable with the
second area to selectively take a contact state in which
the first cleaning member is held in contact with the sec-
ond area and a distant state in which the first cleaning
member is distant from the second area; and a controller
configured to control the conveyance mechanism and
the cleaning mechanism, wherein, in a recording mode
in which the recording head records the image, the con-
troller is configured to drive at least one of the at least
one drive roller such that the first area is located on a
downstream side of the at least one tension roller and
located on an upstream side of the at least one of the at
least one drive roller in a running direction of the belt and
such that the second area is located on a downstream
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side of the at least one of the at least one drive roller and
located on an upstream side of the at least one tension
roller in the running direction of the belt, and wherein, in
a cleaning mode which does not overlap with the record-
ing mode timewise and in which the first cleaning member
cleans the belt, the controller is configured to have the
first cleaning member be in the contact state and to drive
at least one of the at least one drive roller such that the
second area is located on a downstream side of the at
least one tension roller and located on an upstream side
of the at least one of the at least one drive roller in the
running direction of the belt.
[0009] In the recording apparatus constructed as de-
scribed above, the second area is located on a down-
stream side of the at least one tension roller and located
on an upstream side of the drive roller in the running
direction of the belt in the cleaning mode. Thus, a certain
portion of the belt rotated by the drive roller passes
through the tension roller to reach the first cleaning mem-
ber. Thus, even when slack is about to occur between
the drive roller and the first cleaning member, a tension
applied by the tension roller makes it difficult for belt to
be slack. Thus, a slip is less caused between the drive
roller and the belt, making it possible for the first cleaning
member to clean the belt with a relatively high cleaning
performance in the cleaning mode.
[0010] In the recording apparatus, the image recording
by the recording head is not performed in the cleaning
mode.
[0011] According to the construction as described
above, it is possible to speedily perform the cleaning op-
eration.
[0012] In the recording apparatus, the belt has a face
held in contact with the plurality of rollers, the face includ-
ing: a contact area that is an area contacting at least one
of the plurality of rollers; a non-contact area that is an
area not contacting any of the plurality of rollers; and a
plurality of contact boundaries each of which is a bound-
ary between the contact area and the non-contact area.
The first area is at least a portion of the non-contact area
that is located on the belt between the plurality of contact
boundaries of the respective two rollers defining the first
area and that does not include the contact area.
[0013] In the recording apparatus, the belt has a face
held in contact with the plurality of rollers, the face includ-
ing: a contact area that is an area contacting at least one
of the plurality of rollers; a non-contact area that is an
area not contacting any of the plurality of rollers; and a
plurality of contact boundaries each of which is a bound-
ary between the contact area and the non-contact area.
The second area is at least a portion of the non-contact
area that is located on the belt between the plurality of
contact boundaries of the respective two rollers defining
the second area and that does not include the contact
area.
[0014] In the recording apparatus, the plurality of roll-
ers include one drive roller as the at least one drive roller.
The controller is configured to rotate the one drive roller

in one direction in the recording mode and rotate the one
drive roller in a direction opposite to the one direction in
the cleaning mode.
[0015] According to the construction as described
above, the drive roller is rotated in the direction opposite
to the one direction in the cleaning mode, making it pos-
sible to clean the belt by the first cleaning member without
any slip.
[0016] In the recording apparatus, the plurality of roll-
ers are constituted by one drive roller and one tension
roller.
[0017] According to the construction as described
above, the first cleaning member can clean the belt with-
out any slip with a simple construction.
[0018] In the recording apparatus, the plurality of roll-
ers include two drive rollers as the at least one drive roller.
The controller is configured to drive one of the two drive
rollers in the recording mode and drive the other of the
two drive rollers in the cleaning mode.
[0019] According to the construction as described
above, the controller drives the other of the two drive
rollers in the cleaning mode, making it possible to clean
the belt by the first cleaning member without any slip
[0020] In the recording apparatus, the two drive rollers
are rotated in the same direction in the recording mode
and in the cleaning mode.
[0021] According to the construction as described
above, it is possible to easily control the two drive rollers.
[0022] In the recording apparatus, the contact state in-
cludes (i) a first pressing state in which a pressing force
of the first cleaning member on the second area is a first
pressing force and (ii) a second pressing state in which
the pressing force of the first cleaning member on the
second area is a second pressing force that is smaller
than the first pressing force. In the cleaning mode, the
controller is configured to control the cleaning mecha-
nism such that the first cleaning member takes the first
pressing state. In the recording mode, the controller is
configured to control the cleaning mechanism such that
the first cleaning member cleans the belt while the re-
cording head performs the image recording and such that
the first cleaning member takes the second pressing
state.
[0023] According to the construction as described
above, the controller is configured to control the cleaning
mechanism in the recording mode such that the first
cleaning member cleans the belt with the second press-
ing force that is smaller than the first pressing force, while
the recording head performs the image recording. Thus,
a frictional force between the first cleaning member and
the belt is made smaller, making it difficult to cause the
slip of the belt relative to the drive roller. Accordingly, it
is possible to clean the belt while keeping a good quality
of the image recorded by the recording head.
[0024] The recording apparatus further comprises a
second cleaning member configured to clean the belt in
the recording mode with a pressing force that is smaller
than a pressing force of the first cleaning member being
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in the contact state on the second area.
[0025] According to the construction as described
above, even where the belt is cleaned by the second
cleaning member in the recording mode, the slip of the
belt relative to the drive roller is less caused because a
frictional force between the second cleaning member and
the belt is small. Accordingly, it is possible to clean the
belt while keeping a good quality of the image recorded
by the recording head.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] The objects, features, advantages, and techni-
cal and industrial significance of the present invention
will be better understood by reading the following detailed
description of embodiments of the invention, when con-
sidered in connection with the accompanying drawings,
in which:

Fig. 1 is a side view generally showing an overall
construction of an ink-jet printer as a first embodi-
ment of the present invention;
Fig. 2 is a plan view generally showing a conveyance
mechanism shown in Fig. 1
Fig. 3 is a perspective view generally showing a
maintenance unit shown in Fig. 1;
Fig. 4A is a side view generally showing the convey-
ance mechanism and the maintenance unit, Fig. 4B
is a partial enlarged view showing the maintenance
unit;
Fig. 5 is a block diagram showing an electric config-
uration of the printer;
Fig. 6 is a flow-chart showing a recording mode and
a cleaning mode executed by a controller of the print-
er;
Fig. 7A is a side view generally showing a convey-
ance mechanism and a maintenance unit of an ink-
jet printer as a second embodiment of the present
invention, and Fig. 7B is a partial enlarged view
showing the maintenance unit; and
Fig. 8 is a side view generally showing a conveyance
mechanism and a maintenance unit of an ink-jet
printer as a third embodiment of the present inven-
tion.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0027] Hereinafter, there will be described embodi-
ments of the present invention by reference to the draw-
ings.
[0028] First, there will be explained an overall construc-
tion of an ink-jet printer 1 as a first embodiment of a re-
cording apparatus to which the present invention is ap-
plied, with reference to Figs. 1 and 2.
[0029] The printer 1 includes a casing 1 a having a
rectangular parallelepiped shape. A sheet-discharge
portion 31 is provided at an upper portion of a top plate
of the casing 1a. An inner space of the casing 1a is divided

into spaces A, B, and C in order from an upper side there-
of. In the spaces A, B is formed a sheet conveyance path
which is continuous to the sheet-discharge portion 31. In
the space C, four cartridges 39 are accommodated. Each
of the four cartridges 39 can store an ink to be supplied
to a corresponding one of four ink-jet heads 10, that is,
each cartridge 39 functions as an ink supply source for
the corresponding ink-jet head 10.
[0030] In the space A, there are arranged the four
heads 10, a conveyance mechanism 21, a maintenance
unit 61, a guide unit, and so on. The four heads 10 re-
spectively eject the inks of respective four colors, namely,
magenta, cyan, yellow, and black. The conveyance
mechanism 21 conveys or feeds a recording medium
such as a sheet P in a conveyance direction (a direction
from a left side toward a right side in Fig. 1). The guide
unit is for guiding the sheet P. In the space A, there is
disposed a controller 1p configured to control operations
of components of the printer 1 to control an overall op-
eration of the printer 1.
[0031] Here, in the present embodiment, the printer 1
is in a recording mode during a period extending from a
point in time when the printer 1 has received a recording
command supplied from an external device (e.g., a re-
cording signal containing image data and the like), to a
point in time when a recording operation based on the
recording command is completed (noted that the record-
ing operation includes a conveyance operation of the
sheet P and an ink ejecting operation synchronized with
the conveyance operation, for example). In the recording
mode, the controller 1p controls the components of the
printer 1 to perform the conveyance operation of the
sheet P, the ink ejecting operation synchronized with the
conveyance operation, and so on. It is noted that, in the
present embodiment, a second wiping operation (which
will be described below) for cleaning a face 8a of a con-
veyance belt 8 is performed in the recording mode. That
is, in the recording mode, the recording operation is per-
formed while the cleaning of the face 8a of the convey-
ance belt 8 is performed. Further, during a period from a
receipt of a wiping command by the printer 1 to a com-
pletion of a wiping operation based on the wiping com-
mand, the printer 1 is in a cleaning mode. It is noted that,
in the present embodiment, a first wiping operation
(which will be described below) for cleaning the face 8a
of the conveyance belt 8 is performed in the cleaning
mode. It is noted that the recording operation is not per-
formed in the cleaning mode. It is noted that, in this first
embodiment, and a second and a third embodiment
which will be described below, the recording mode does
not coincide with the cleaning mode timewise, that is, the
printer 1 is never in both of the recording mode and the
cleaning mode at the same time.
[0032] The conveyance mechanism 21 includes: (a)
two belt rollers 6, 7 arranged so as to be distant from
each other in a sub-scanning direction; (b) the endless
conveyance belt 8 looped over or wound around the roll-
ers 6, 7; (c) a nip roller 4 and a peeling plate 5 disposed
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outside the conveyance belt 8; (d) an adsorptive (attrac-
tive) platen 22 disposed inside the conveyance belt 8;
and so on. Further, the conveyance mechanism 21 in-
cludes a conveyance motor 121 (see Fig. 5) and a plu-
rality of gears, not shown, used for transmitting a rota-
tional power of the conveyance motor 121 to the belt
roller 7. Here, the sub-scanning direction is a direction
parallel to the conveyance direction in which the sheet P
is conveyed by the conveyance mechanism 21, and a
main scanning direction is a direction parallel to a hori-
zontal plane and perpendicular to the sub-scanning di-
rection.
[0033] The belt roller 7 is a drive roller that is rotated
by the conveyance motor 121 controlled by the controller
1p to rotate or run the conveyance belt 8. The belt roller
7 can be rotated forwardly and reversely. When rotated
in its forward direction, the belt roller 7 is rotated in a
clockwise direction in Fig. 1. In the recording mode, the
belt roller 7 is rotated in the forward direction (as one
example of one direction), and in the cleaning mode, the
belt roller 7 is rotated in the reverse direction (as one
example of a direction opposite to the one direction).
When the belt roller 7 is rotated, the conveyance belt 8
runs in a direction that is the same as the direction in
which the belt roller 7 is rotated.
[0034] The belt roller 6 is a tension roller that is rotated
in accordance with the running or rotation of the convey-
ance belt 8 while applying a tension to the conveyance
belt 8. The belt roller 6 is urged by an urging mechanism,
not shown, in a direction parallel to the sub-scanning di-
rection and away from the belt roller 7. As a result, the
tension is applied to the conveyance belt 8.
[0035] The conveyance belt 8 is formed of, e.g., poly-
imide and a fluorocarbon resin and has a volume resis-
tivity of about between 108 and 1014 Ωcm (ohm-cm), and
has a flexibility. However, any material may be used for
the conveyance belt 8 as long as the conveyance belt 8
has a volume resistivity and a flexibility similar to the
above.
[0036] As shown in Figs. 1 and 2, the adsorptive platen
22 includes: a plate-like base member (material) 32
formed of an insulating material; two electrodes 33, 34
bonded on an upper face 32a of the base member 32; a
protective film 23 bonded on the upper face 32a so as to
cover an entire area of the electrodes 33, 34. The ad-
sorptive platen 22 is disposed so as to face the heads
10, with the conveyance belt 8 interposed therebetween.
The adsorptive platen 22 supports a first area 15 on the
conveyance belt 8 from an inside thereof.
[0037] The first area 15 of the conveyance belt 8 is an
upper one of two areas (the first area 15 and a second
area 16) each defined by the two belt rollers 6, 7. These
two areas 15, 16 are located on the conveyance belt 8
between imaginary straight lines K1, K2 (see Fig. 4A)
extending in a vertical direction so as to pass through
centers of the respective belt rollers 6, 7, and these two
areas 15, 16 are arranged so as to be parallel to each
other. In other words, assuming that an area of the con-

veyance belt 8 which contacts any of the belt rollers 6, 7
is a contact area, that an area of the conveyance belt 8
which does not contact any of the belt rollers 6, 7 is a
non-contact area, and that a boundary on the convey-
ance belt 8 between the contact area and the non-contact
area is a contact boundary (in the present embodiment,
areas of the conveyance belt 8 each of which intersects
a corresponding one of the imaginary straight lines K1,
K2 in Fig. 4A corresponds to the contact boundary), each
of the two areas 15, 16 is a non-contact area on the con-
veyance belt 8 which is located between the contact
boundaries of the respective belt rollers 6, 7 and which
does not include any contact area. The first area 15 is
an upper one of the two non-contact areas, and the sec-
ond area 16 is a lower one of the two non-contact areas.
Further, the first area 15 is located on the conveyance
belt 8 at an area thereon located nearer to the heads 10
than the second area 16, and the face 8a of the first area
15 faces ejection faces 10a of the respective heads 10.
Further, the face 8a of the first area 15 is a face for sup-
porting the sheet P and is opposed to the ejection faces
10a so as to be parallel to each other. The first area 15
is located on a downstream side of the belt roller 6 (the
tension roller) and on an upstream side of the belt roller
7 (the drive roller) in a running direction (forward running
direction) in which the conveyance belt 8 runs by the
forward rotation of the belt roller 7 (specifically, in the
running direction in which an upper loop portion of the
conveyance belt 8 on which the first area 15 is located
runs by the forward rotation of the belt roller 7). Further,
the second area 16 is located on a downstream side of
the belt roller 7 and located on an upstream side of the
belt roller 6 in the running direction in which the convey-
ance belt 8 runs by the forward rotation of the belt roller
7 (specifically, in the running direction in which a lower
loop portion of the conveyance belt 8 on which the second
area 16 is located runs by the forward rotation of the belt
roller 7). On the other hand, the second area 16 is located
on a downstream side of the belt roller 6 and located on
an upstream side of the belt roller 7 in a running direction
(reverse running direction) in which the conveyance belt
8 runs by the reverse rotation of the belt roller 7 (specif-
ically, in the running direction in which the lower loop
portion of the conveyance belt 8 on which the second
area 16 is located runs by the reverse rotation of the belt
roller 7).
[0038] It is noted that, in the present embodiment, an
entire area of the upper non-contact area of the convey-
ance belt 8 is the first area 15, and an entire area of the
lower non-contact area of the conveyance belt 8 is the
second area 16, but a portion of the upper non-contact
area of the conveyance belt 8 may be the first area 15,
and a portion of the lower non-contact area of the con-
veyance belt 8 may be the second area 16. Further, the
words "the first area 15 is located on a downstream side
of the belt roller 6 and located on an upstream side of
the belt roller 7 in the running direction of the conveyance
belt 8" means that the belt roller 6 is the nearest posi-
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tioned belt roller that is located at the nearest position to
the first area 15 on a downstream side of the first area
15 in the running direction of the conveyance belt 8
among the rollers, and the belt roller 7 is the nearest
positioned belt roller that is located at the nearest position
to the first area 15 on an upstream side of the first area
15 in the running direction of the conveyance belt 8
among the rollers. Likewise, the words "the second area
16 is located on a downstream side of the belt roller 7
and located on an upstream side of the belt roller 6 in the
running direction of the conveyance belt 8" means that
the belt roller 7 is the nearest positioned belt roller that
is located at the nearest position to the second area 16
on a downstream side of the second area 16 in the run-
ning direction of the conveyance belt 8 among the rollers,
and the belt roller 6 is the nearest positioned belt roller
that is located at the nearest position to the second area
16 on an upstream side of the second area 16 in the
running direction of the conveyance belt 8 among the
rollers.
[0039] The electrode 33 includes a plurality of elongat-
ed portions 33a extending in the sub-scanning direction.
The electrode 34 includes a plurality of elongated por-
tions 34a extending in the sub-scanning direction. Each
of the electrodes 33, 34 has a comb-like shape such that
these elongated portions 33a, 34a are alternately ar-
ranged one by one in the main scanning direction. Fur-
ther, the electrodes 33, 34 are connected to a power
source 36 (see Fig. 5) provided in the casing 1a. It is
noted that the power source 36 is controlled by the con-
troller 1p. The adsorptive platen 22 and the power source
36 constitute an adsorption portion for adsorbing or at-
tracting the sheet P to the support face 8a of the first area
15.
[0040] The protective film 23 is formed of, e.g., poly-
imide and a fluorocarbon resin and has a volume resis-
tivity of about between 108 and 1014 Ωcm. However, any
material may be used for the protective film 23 as long
as the protective film 23 has a volume resistivity similar
to the above.
[0041] The nip roller 4 is disposed on an upstream end
of the adsorptive platen 22 at a position facing the elon-
gated portions 33a, 34a of the respective electrodes 33,
34. The nip roller 4 presses the sheet P supplied from a
sheet-supply unit 1b, onto the face 8a of the first area
15. This nip roller 4 is a roller formed of a material having
conductivity.
[0042] In the recording mode, the belt roller 7 is for-
wardly rotated by the controller 1p, which causes the con-
veyance belt 8 to run such that a part of the conveyance
belt 8 at the first area 15 is moved in the conveyance
direction. The belt roller 6 and the nip roller 4 also run in
accordance with the running of the conveyance belt 8.
In these operations, different electric potentials are re-
spectively applied to the electrodes 33, 34 by the control
of the controller 1p. For example, a positive or a negative
potential is applied to the electrode 33, and a ground
potential is applied to the electrode 34. It is noted that,

when the sheet P is conveyed by the conveyance belt 8,
an electric potential of, e.g., 1kV is applied to the elec-
trode 33.
[0043] Since the nip roller 4 has conductivity, when the
electric potentials have been applied to the two elec-
trodes 33, 34, a current flows, at an area opposed to the
nip roller 4, through the electrode 33 (the elongated por-
tion 33a), the protective film 23, the conveyance belt 8,
the sheet P, and the nip roller 4 in order and then flows
through the nip roller 4, the sheet P, the conveyance belt
8, the protective film 23, and the electrode 34 (the elon-
gated portion 34a) in order. Positive or negative electric
charges are then produced at an area of the conveyance
belt 8 which faces the sheet P, and electric charges
whose polarity is different from that of the produced elec-
tric charges are induced at the face of the conveyance
belt 8 which faces the sheet P. As a result, an adsorptive
(attractive) force is produced which adsorbs or attracts
the sheet P to the conveyance belt 8 by attraction of the
electric charges to each other. It is noted that the current
produced by an application of a voltage to the two elec-
trodes 33, 34 also produces an adsorptive force which
adsorbs the conveyance belt 8 to the adsorptive platen
22.
[0044] On the other hand, at an area not opposed to
the nip roller 4, the current flows through the electrode
33 (the elongated portion 33a), the protective film 23, the
conveyance belt 8, and the sheet P and then flows
through the sheet P, the conveyance belt 8, the protective
film 23, and the electrode 34 (the elongated portion 34a).
Since a resistance value of the sheet P at this time is
extremely larger than the nip roller 4, a resistance value
of this entire path is larger than that of the path including
the nip roller 4. Thus, even where the same electric po-
tentials are applied to the electrodes 33, 34, a current
value of the path including the nip roller 4 is larger. Fur-
ther, a "Johnsen-Rahbeck force" exerted on an area be-
tween the conveyance belt 8 and the sheet P, i.e., the
adsorptive force produced by the adsorptive platen 22
increases with an increase in a current flowing through
the area. Accordingly, when the current value is made
larger, the adsorptive force at the area opposed to the
nip roller 4 becomes larger than that at the other area.
[0045] Thus, the sheet P supplied by the sheet-supply
unit 1b is first adsorbed to the face 8a at the area at which
the adsorptive force becomes considerably large (i.e.,
the area opposed to the nip roller 4). The sheet P is then
conveyed in the conveyance direction while being ad-
sorbed to the other area (the area not opposed to the nip
roller 4). In this operation, when the sheet P conveyed
while being adsorbed onto the face 8a of the first area
15 passes through positions just under the four ink-jet
heads 10 (i.e., areas facing the ejection faces 10a) in
order, the controller 1p controls the heads 10 to eject the
inks of respective colors onto the sheet P. As a result, a
desired color image is formed on the sheet P. The peeling
plate 5 is disposed so as to face the belt roller 7 and
configured to peel off the sheet P from the conveyance
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belt 8 to guide the sheet P toward a downstream side in
the conveyance direction.
[0046] The maintenance unit 61 is disposed at a posi-
tion near a lower end of the conveyance mechanism 21
and opposed to the second area 16 of the conveyance
belt 8. A platen 11 for supporting the second area 16 from
an inside of the conveyance belt 8 is disposed at a posi-
tion inside the conveyance belt 8 and opposed to a wiper
41 with the conveyance belt 8 interposed between the
platen 11 and the wiper 41. When the wiper 41 removes
foreign matters, the platen 11 prevents the conveyance
belt 8 from being deformed by a pressing force of the
wiper 41, ensuring a high wiping performance. The con-
struction of the maintenance unit 61 will be described
below in more detail with reference to Figs. 3, 4A, and 4B.
[0047] Each of the heads 10 is a line head having a
generally rectangular parallelepiped shape elongated in
the main scanning direction. Each head 10 has the lower
face functioning as the ejection face 10a having a multi-
plicity of ejection openings formed therein. When the im-
age recording (the image forming) is performed, each
head 10 ejects the ink of the corresponding one of four
colors, namely, black, magenta, cyan, and yellow, from
the corresponding ejection face 10a. The heads 10 are
supported by the casing 1a via a head holder 3 so as to
be arranged at predetermined pitches in the sub-scan-
ning direction. The head holder 3 holds the heads 10
such that the ejection faces 10a face the face 8a of the
first area 15 so as to provide a specific space suitable
for the recording between the face 8a and the ejection
faces 10a.
[0048] The guide unit includes an upstream guide por-
tion and a downstream guide portion arranged respec-
tively on opposite sides of the conveyance mechanism
21. The upstream guide portion includes two guides 27a,
27b and a pair of conveyance rollers 26 and connects
between the conveyance mechanism 21 and the sheet-
supply unit 1b which will be described below. The down-
stream guide portion includes two guides 29a, 29b and
two pairs of conveyance rollers 28 and connects between
the conveyance mechanism 21 and the sheet-discharge
portion 31.
[0049] In the space B, the sheet-supply unit 1b is dis-
posed so as to be attachable to and detachable from the
casing 1a. The sheet-supply unit 1b includes a sheet-
supply tray 24 and a sheet-supply roller 25. The sheet-
supply tray 24 has a box-like shape opening upward and
accommodates a plurality of the sheets P of various siz-
es. The sheet-supply roller 25 supplies, to the upstream
guide portion, an uppermost one of the sheets P accom-
modated in the sheet-supply tray 24.
[0050] As described above, in the spaces A, B is
formed the sheet conveyance path extending from the
sheet-supply unit 1b to the sheet-discharge portion 31
via the conveyance mechanism 21. The controller 1p, on
the basis of the recording command received from the
external device, drives a plurality of motors such as a
sheet-supply motor 125 for the sheet-supply roller 25

(see Fig. 5), a conveyance motor 127 for the conveyance
rollers of each guide portion (see Fig. 5), the conveyance
motor 121 (see Fig. 5), and the like. The sheet P supplied
from the sheet-supply tray 24 is fed or conveyed to the
conveyance mechanism 21 by the conveyance rollers
26. In this conveyance, the controller 1p controls the pow-
er source 36 to adsorb, to the face 8a, the sheet P con-
veyed on the conveyance belt 8. When the sheet P pass-
es through the positions just under the heads 10, the
heads 10 eject the inks of the respective four colors in
order, to form a color image on the sheet P. It is noted
that the ink ejecting operation is performed on the basis
of a detection signal outputted from a sheet sensor 20.
The sheet P is then peeled by the peeling plate 5 and
conveyed upward by the conveyance rollers 28. The
sheet P is then discharged onto the sheet-discharge por-
tion 31 through an opening 30.
[0051] In the space C, a cartridge unit 1c is disposed
so as to be attachable to and detachable from the casing
1a. The cartridge unit 1c includes a tray 35 and the four
cartridges 39 accommodated in the tray 35 so as to be
arranged in a row. Each of the cartridges 39 stores the
ink of the corresponding color. Each cartridge 39 supplies
the ink to the corresponding head 10 via a tube, not
shown.
[0052] There will be next explained the construction of
the maintenance unit 61 (as one example of a cleaning
mechanism) with reference to Figs. 3, 4A, and 4B. As
shown in Fig. 3, the maintenance unit 61 includes the
wiper 41 (as one example of a first cleaning member)
and a wiper cleaner 45. The wiper 41 is a plate-like mem-
ber formed of an elastic material such as a rubber and
extending in the main scanning direction. The wiper 41
is used for the first and second wiping operations which
will be described below. The wiper 41 is disposed so as
to be moved to come into contact with and come off the
face 8a of the second area 16. A basal end (a lower end)
of the wiper 41 is fixed to an outer circumferential face
of a shaft 42. The shaft 42 extends in the main scanning
direction and is supported by a frame 63 so as to be
rotatable together with the wiper 41 about an axis ex-
tending in the main scanning direction. The frame 63 is
fixed to the casing 1a (see Fig. 1).
[0053] As shown in Fig. 3, the maintenance unit 61
includes a gear 43a, a gear 43b, and a worm gear 43c
as components for rotating the shaft 42. The gear 43a is
fixed to an output shaft of a motor 41M, the gear 43b is
meshed with the gear 43a, and the worm gear 43c is
rotated with a rotation of the gear 43b. On one end of the
shaft 42 is provided a worm wheel 42g which is meshed
with an outer circumferential face of the worm gear 43c.
A drive of the motor 41M rotates the gears 43a, 43b, 43c,
thereby rotating the worm wheel 42g. As a result, the
shaft 42 is rotated about the axis extending in the main
scanning direction, thereby changing an angle of inclina-
tion (an inclination angle) of the wiper 41 with respect to
the horizontal plane.
[0054] The inclination angle of the wiper 41 is control-
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led by the controller 1p such that a distal end portion of
the wiper 41 contacts the face 8a of the second area 16
of the conveyance belt 8 while bending in the first and
second wiping operations and such that a distal end of
the wiper 41 is distant from the face 8a at times other
than the first and second wiping operations. That is, the
maintenance unit 61 is configured such that the wiper 41
can selectively be in the contact state and the distant
state with respect to the face 8a of the second area 16.
[0055] In the first wiping operation performed in the
cleaning mode, the controller 1p controls the wiper 41
such that, as indicated by solid lines in Fig. 4B, the incli-
nation angle of the wiper 41 (i.e., the angle of the wiper
41 with respect to the horizontal plane parallel to the face
8a) becomes an angle θ1. This state of the wiper 41 is a
first pressing state in which a pressing force exerted on
the face 8a of the second area 16 by the wiper 41 is a
first pressing force. Here, the pressing force is a pressure
per a unit area and expressed by the following equation.
[0056] Pressure per Unit Area = Q/S:

Q = a force applied to the area on the face 8a, which
area is contacted by the wiper 41; and
S = an area (size) of the area on the face 8a, which
area is contacted by the wiper 41
S = 1 * d:
1 = a length of the conveyance belt 8 in the widthwise
direction at the area on the face 8a, which area is
contacted by the wiper 41 (i.e., a length of the con-
veyance belt 8 in the main scanning direction in the
present embodiment); and
d = a length of the conveyance belt 8 in the sub-
scanning direction at the area on the face 8a, which
area is contacted by the wiper 41 (i.e., a length of a
deformation part of the distal end of the wiper 41)

On the other hand, in the second wiping operation per-
formed in the recording mode, the controller 1p controls
the wiper 41 such that, as indicated by two-dot chain lines
in Fig. 4B, the inclination angle of the wiper 41 becomes
an obtuse angle θ2 greater than the angle θ1. This state
of the wiper 41 is a second pressing state in which the
pressing force acting on the face 8a of the second area
16 of the wiper 41 is a second pressing force that is small-
er than the first pressing force. The second pressing force
is set such that a frictional force between the wiper 41
and the face 8a of the second area 16 is smaller than
that between the belt roller 7 and the conveyance belt 8
when the conveyance belt 8 is being rotated or run by
the forward rotation of the belt roller 7.
[0057] As described above, the contact state in which
the distal end of the wiper 41 is held in contact with the
face 8a of the second area 16 includes the two pressing
states different from each other and respectively corre-
sponding to the first and second wiping operations, and
the pressing force exerted on the face 8a of the second
area 16 by the wiper 41 in the first pressing state (the
first pressing force) is larger than the pressing force ex-

erted on the face 8a of the second area 16 by the wiper
41 in the second pressing state (the second pressing
force). Thus, a wiping performance (a cleaning perform-
ance) in the wiping for removing the foreign matters from
the face 8a is higher in the first wiping operation than in
the second wiping operation. However, even in the sec-
ond wiping operation, the pressing force with respect to
the face 8a is generated in some degree by the contact
of the wiper 41 and the face 8a of the second area 16,
making it possible to wipe the foreign matters such as
the ink from the face 8a. Further, since the pressing force
exerted on the face 8a of the second area 16 by the wiper
41 is smaller in the second wiping operation than in the
first wiping operation, the frictional force between the wip-
er 41 and the face 8a in the second wiping operation is
relatively small. Thus, even when the recording operation
is being performed on the sheet P, the conveyance belt
8 becomes hard to slack, causing less slip of the con-
veyance belt 8 relative to the belt roller 7. This makes it
possible to clean the face 8a of the conveyance belt 8
while keeping a good accuracy of the conveyance of the
sheet P by the conveyance belt 8.
[0058] The inclination angle of the wiper 41 is control-
led by the controller 1p such that the distal end of the
wiper 41 is distant from the wiper cleaner 45 at times
other than a wiper cleaning which will be described below.
[0059] Further, a length of the wiper 41 in the main
scanning direction is slightly larger than the width of the
conveyance belt 8 in the main scanning direction, and
the wiper 41 is disposed so as to extend over an entire
width of the conveyance belt 8. That is, the wiper 41 is
disposed such that a center thereof in the main scanning
direction coincides with a center of the conveyance belt
8 in a widthwise direction thereof and such that the wiper
41 projects from opposite ends of the conveyance belt 8
in the widthwise direction thereof in plan view. Thus, the
distal end of the wiper 41 contacts the entire width of the
conveyance belt 8 in the wiping operation.
[0060] The wiper cleaner 45 is used for the wiper clean-
ing and formed, e.g., by an absorber material such as a
sponge. The wiper cleaner 45 has a cylindrical shape
extending in the main scanning direction and is supported
by a shaft 46 extending in the main scanning direction.
The shaft 46 is supported by the frame 63 so as to be
rotatable together with the wiper cleaner 45 about an axis
extending in the main scanning direction.
[0061] The maintenance unit 61 includes a pulley 47,
a pulley 46p, and a belt 48 as components for rotating
the shaft 46. The pulley 47 is fixed to an output shaft of
a motor 45M, the pulley 46p is fixed to one end of the
shaft 46, and the belt 48 is wound around the pulley 46p
and the pulley 47. When the pulley 47 is rotated with a
drive of the motor 45M, the belt 48 is rotated or circulated,
which rotates the pulley 46p. As a result, the shaft 46 is
rotated together with the wiper cleaner 45 about the axis
extending in the main scanning direction.
[0062] In the printer 1, a cleaning roller 12 (as one ex-
ample of a second cleaning member) is provided such
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that the conveyance belt 8 is interposed between the
cleaning roller 12 and the belt roller 6. A surface layer of
the cleaning roller 12 is formed of, e.g., by an absorber
material such as a sponge. The cleaning roller 12 is ro-
tatable about an axis extending in the main scanning di-
rection and is supported by a shaft of the belt roller 6
such that a center of the cleaning roller 12 and a center
of the belt roller 6 always coincide with each other and
such that a face 12a of the cleaning roller 12 is always
held in contact with the face 8a of the conveyance belt
8. The cleaning roller 12 is rotated by the rotation or run-
ning of the conveyance belt 8.
[0063] Further, the cleaning roller 12 is disposed such
that a pressing force exerted on the conveyance belt 8
is smaller than the second pressing force. That is, the
cleaning roller 12 is disposed such that the face 12a is
held in contact with the face 8a of the conveyance belt 8
so as to be hardly dented or bent. As a result, since the
cleaning roller 12 is held in contact with the conveyance
belt 8, the cleaning roller 12 can absorbs or removes the
foreign matters such as the ink from the face 8a of the
conveyance belt 8, that is, the cleaning roller 12 can clean
the face 8a. Further, since the pressing force of the clean-
ing roller 12 on the conveyance belt 8 is small, a frictional
force between the cleaning roller 12 and the conveyance
belt 8 is relatively small. Thus, even when the recording
operation is being performed on the sheet P, the convey-
ance belt 8 becomes hard to slack, causing less slip of
the conveyance belt 8 relative to the belt roller 7. This
makes it possible to clean the face 8a of the conveyance
belt 8 while keeping a good accuracy of the conveyance
of the sheet P by the conveyance belt 8 (that is, a quality
of the image recorded by the heads 10 is kept). Further,
since the cleaning roller 12 is rotated by the rotation or
running of the conveyance belt 8, it is possible to sup-
press a running load of the conveyance belt 8 when com-
pared with a case where a cleaning member that is not
rotatable is used.
[0064] As a modification, the cleaning roller 12 may
not be provided. Further, as another modification, instead
of the cleaning roller 12, there may be provided a wiping
member disposed such that a pressing force smaller than
that of the wiper 41 being in the second pressing state
is exerted on the conveyance belt 8. Also in this case, it
is possible to clean the face 8a of the conveyance belt 8
while keeping a good accuracy of the conveyance of the
sheet P by the conveyance belt 8. Further, as another
modification, instead of the cleaning roller 12, there may
be provided a wiping member disposed such that a press-
ing force smaller than that of the wiper 41 being in the
first pressing state is exerted on the conveyance belt 8.
This modification can also achieve the above-described
effects. Further, as another modification, instead of the
cleaning roller 12, there may be provided a non-contact
remover capable of removing the foreign matters from
the face 8a of the conveyance belt 8 in a state in which
the non-contact remover does not contact the convey-
ance belt. As this non-contact remover, there may be

employed an air suction means using an air suction force
to remove the foreign matters from the face 8a of the
conveyance belt 8 and an electrostatic adsorptive means
using an electrostatic adsorptive force to remove the for-
eign matters from the face 8a of the conveyance belt 8,
for example. This modification can also achieve the
above-described effects. In addition, since the non-con-
tact remover does not contact the conveyance belt 8, it
is possible to remove the foreign matters from the face
8a of the conveyance belt 8 without generating any load
on the rotation or running of the conveyance belt 8.
[0065] There will be next explained an electric config-
uration of the printer 1 with reference to Fig. 5. As shown
in Fig. 5, the controller 1p includes a Central Processing
Unit (CPU) 101, a Read Only Memory (ROM) 102, a Ran-
dom Access Memory (RAM) 103 such as a nonvolatile
RAM, an Application Specific Integrated Circuit (ASIC)
104, an interface (I/F) 105, an Input/Output Port (I/O)
106, and so on. The ROM 102 stores therein programs
executed by the CPU 101, various fixed data, and so on.
The RAM 103 temporarily stores therein data required
for the execution of the programs, such as image data
relating to an image to be formed on the sheet P. The
ASIC 104 performs, e.g., rewriting and sorting of the im-
age data. Specifically, the ASIC 104 performs a signal
processing and an image processing, for example. The
I/F 105 transmits or receives data to or from the external
device. The I/O 106 inputs or outputs detection signals
of various sensors. The controller 1p is connected to the
motors 121, 125, 127, 41M, 45M, the sheet sensor 20,
the power source 36, control boards for the respective
heads 10, and so on.
[0066] There will be next explained the control of the
controller 1p with reference to Fig. 6. Processings ex-
plained below are executed by the CPU 101 in accord-
ance with the programs stored in the ROM 102. As shown
in Fig. 6, in S1, the controller 1p judges whether the re-
cording command or the wiping command has been re-
ceived or not. The wiping command is received when a
sheet jamming occurs or after purging and/or preliminary
ejection is performed on the face 8a of the first area 15,
for example. The recording command is received when
the recording operation is performed on the sheet P. It
is noted that the mode of the printer 1 becomes the re-
cording mode when the recording command has been
received, and the mode of the printer 1 becomes the
cleaning mode when the wiping command has been re-
ceived.
[0067] Where the controller 1p has judged that the re-
cording command or the wiping command has not been
received (S1: NO), a standby state is continued. Where
the controller 1p has judged that the recording command
or the wiping command has been received (S1: YES),
the controller 1p goes to S2.
[0068] In S2, the controller 1p drives the motor 41M in
a state in which the conveyance belt 8 is stopped, to
rotate the wiper 41 once in the clockwise direction in Fig.
1 about the axis extending in the main scanning direction.

15 16 



EP 2 481 696 B1

10

5

10

15

20

25

30

35

40

45

50

55

In this rotation, the distal end of the wiper 41 is brought
into contact with the outer circumferential face of the wip-
er cleaner 45 while being deformed. In this operation, the
foreign matters attached to the distal end of the wiper 41
are attached to the wiper cleaner 45, whereby the foreign
matters are removed from the distal end of the wiper 41
(the wiper cleaning).
[0069] It is noted that, each time when one or several
wiper cleanings (S2) are completed, the controller 1p ro-
tates the wiper cleaner 45 by a predetermined angle
smaller than 360 degrees. As a result, a portion of the
wiper cleaner 45 which is contacted by the distal end of
the wiper 41 in the wiper cleaning changes, thereby ef-
fectively removing the foreign matters attached to the
distal end of the wiper 41.
[0070] Then in S3, the controller 1p judges whether
the printer 1 is in the cleaning mode or not. Where the
wiping command has been received in S1, the controller
1p goes to S4. Where the recording command has been
received in S1, the controller 1p goes to S5.
[0071] In S4, the controller 1p drives the motor 41M to
rotate the wiper 41 about the axis extending in the main
scanning direction such that the inclination angle be-
comes θ1, whereby the distal end of the wiper 41 which
is located at the position distant from the face 8a is
brought into contact with the face 8a. The controller 1p
stops the driving of the motor 41M at a timing when the
distal end of the wiper 41 has been brought into contact
with the face 8a while being deformed, and the controller
1p has the wiper 41 be in the first pressing state. The
controller 1p then drives the conveyance motor 121 to
rotate the belt roller 7 reversely to rotate or circulate the
conveyance belt 8 once or several times.
[0072] As a result, the foreign matters on the face 8a
of the conveyance belt 8 are removed by the wiper 41
while collected into the narrow area of the face 8a of the
second area 16 (the first wiping operation). In this oper-
ation, the conveyance belt 8 is running in the direction
opposite to a direction in which the conveyance belt 8
runs in the recording operation. That is, the second area
16 is located on a downstream side of the belt roller 6
(the tension roller) and located on an upstream side of
the belt roller 7 (the drive roller) in the running direction
of the conveyance belt 8 rotated by the reverse rotation
of the belt roller 7. In other words, a certain portion of the
conveyance belt 8 rotated by the belt roller 7 passes
through the belt roller 6 to reach the second area 16.
Here, since the conveyance belt 8 is given resistance by
the friction between the conveyance belt 8 and the wiper
41 contacting the second area 16, slack is supposed to
occur at a portion of the conveyance belt 8, which portion
is located on a downstream side of the belt roller 7 and
located on an upstream side of the wiper 41. However,
in this embodiment, the belt roller 6 is disposed on a
downstream side of the belt roller 7 and on an upstream
side of the wiper 41, and the belt roller 6 applies the ten-
sion to the conveyance belt 8, making it difficult for the
conveyance belt 8 to be slack. When it becomes difficult

for the conveyance belt 8 to be slack, it becomes hard
for the conveyance belt 8 and the belt roller 7 to be partly
disengaged, whereby the drive power of the belt roller 7
is effectively transmitted to the conveyance belt 8. That
is, a slip is less caused between the conveyance belt 8
and the belt roller 7.
[0073] The controller 1p stops the driving of the con-
veyance motor 121 after the conveyance belt 8 has been
rotated or circulated once or several times. The controller
1p then drives the motor 41M in the state in which the
conveyance belt 8 is stopped, whereby the wiper 41 is
slightly rotated about the axis extending in the main scan-
ning direction, so that the distal end of the wiper 41 comes
off the face 8a. As a result, the first wiping operation is
completed.
[0074] In S5, the controller 1p drives the motor 41M to
rotate the wiper 41 about the axis extending in the main
scanning direction such that the inclination angle be-
comes θ2, whereby the distal end of the wiper 41 which
is located at the position distant from the face 8a of the
second area 16 is brought into contact with the face 8a.
The controller 1p stops the driving of the motor 41M at
the timing when the distal end of the wiper 41 has been
brought into contact with the face 8a while being de-
formed, and the controller 1p has the wiper 41 be in the
second pressing state. The controller 1p then drives the
conveyance motor 121 to rotate the belt roller 7 forwardly
to run the conveyance belt 8 in the conveyance direction.
As a result, the foreign matters on the face 8a of the
conveyance belt 8 are removed by the wiper 41 while
collected into the narrow area of the face 8a of the second
area 16 (the second wiping operation). In this operation,
in the running direction of the conveyance belt 8 rotated
by the forward rotation of the belt roller 7, the second
area 16 is located on a downstream side of the belt roller
7 (the drive roller) and located on an upstream side of
the belt roller 6 (the tension roller). In other words, a cer-
tain portion of the conveyance belt 8 rotated by the belt
roller 7 passes through the second area 16 to reach the
belt roller 6. Here, since the conveyance belt 8 is given
resistance by the friction between the conveyance belt 8
and the wiper 41 contacting the second area 16, slack is
supposed to occur at a portion of the conveyance belt 8,
which portion is located on a downstream side of the belt
roller 7 and located on an upstream side of the wiper 41.
However, in the second pressing state of the wiper 41,
the pressing force (the second pressing force) of the wip-
er 41 on the second area 16 is set at the relatively small
value, making it difficult for the conveyance belt 8 to be
slack. Thus, even when the belt roller 7 is rotated for-
wardly, the conveyance belt 8 is hard to slack by the
wiper 41, causing less slip of the conveyance belt 8 rel-
ative to the belt roller 7 as described above. It is noted
that, in the present embodiment, the second wiping op-
eration is performed without exception, but, as a modifi-
cation, only the recording operation may be performed
without performing the second wiping operation.
[0075] Further in S5, the controller 1p performs the re-
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cording operation. Specifically, the controller 1p controls
the sheet-supply motor 125 and the conveyance motor
127 such that the sheet P is supplied from the sheet-
supply tray 24 to the conveyance mechanism 21 and
controls the power source 36 such that the sheet P is
adsorbed or attracted to the face 8a of the first area 15.
The controller 1p then outputs the ejection signals based
on the image data to the heads 10 after a predetermined
length of time has passed from a point in time when the
controller 1p has received a detection signal for detecting
a leading end of the sheet P from the sheet sensor 20
(that is, the controller 1p outputs the ejection signals
when the sheet P passes through the positions just under
the heads 10). As a result, the inks of the respective colors
are ejected in order from the four heads to record the
color image on the sheet P. In this operation, in the run-
ning direction of the conveyance belt 8 rotated by the
forward rotation of the belt roller 7, the first area 15 is
located on a downstream side of the belt roller 6 (the
tension roller) and on an upstream side of the belt roller
7 (the drive roller). Since the first area 15 located on a
downstream side of the belt roller 6 and located on an
upstream side of the belt roller 7 is an area pulled or
tensioned by the belt roller 7, the first area 15 is hard to
slack, causing few vibrations due to the slack. Thus, it is
possible to ensure the high image quality. Further, the
conveyance belt 8 receives, at the first area 15, the ad-
sorptive force generated by the adsorptive platen 22.
Thus, slack is supposed to occur at a portion of the con-
veyance belt 8, which portion is located on a downstream
side of the belt roller 7 and located on an upstream side
of the adsorptive platen 22. However, in this embodiment,
the belt roller 6 is disposed on a downstream side of the
belt roller 7 and on an upstream side of the adsorptive
platen 22, and the belt roller 6 applies the tension to the
conveyance belt 8, making it difficult for the conveyance
belt 8 to be slack. Thus, it is possible to ensure the high
image quality.
[0076] Further, in the recording mode, the pressing
force of the wiper 41 on the face 8a in the second wiping
operation is relatively small, making it possible to clean
the face 8a while keeping a good accuracy of the con-
veyance of the sheet P by the conveyance belt 8. Ac-
cordingly, it is possible to clean the conveyance belt 8
while keeping the quality of the image recorded by the
heads 10. Thereafter, the sheet P on which the image
has been recorded is peeled off from the conveyance
belt 8 by the peeling plate 5 and conveyed upward by
the two conveyance rollers 28 to be discharged from the
opening 30 onto the sheet-discharge portion 31.
[0077] After the sheet P on which the image has been
recorded has been discharged onto the sheet-discharge
portion 31, the controller 1p stops the driving of the con-
veyance motor 121. The controller 1p then drives the
motor 41M in the state in which the conveyance belt 8 is
stopped, whereby the wiper 41 is slightly rotated about
the axis extending in the main scanning direction, so that
the distal end of the wiper 41 comes off the face 8a. As

a result, the second wiping operation is completed. It is
noted that, since the cleaning roller 12 is always held in
contact with the conveyance belt 8, the cleaning roller 12
always cleans the face 8a of the conveyance belt 8.
[0078] As described above, when the printer 1 is in the
recording mode, in the running direction of the convey-
ance belt 8, the first area 15 is located on a downstream
side of the belt roller 6 (the tension roller) and located on
an upstream side of the belt roller 7 (the drive roller), and
the second area 16 is located on a downstream side of
the belt roller 7 and located on an upstream side of the
belt roller 6. Thus, it is possible to ensure the high image
quality. Further, when the printer 1 is in the cleaning
mode, the second area 16 is located on a downstream
side of the belt roller 6 and located on an upstream side
of the belt roller 7 in the running direction of the convey-
ance belt 8. Thus, a slip is less caused between the belt
roller 7 and the conveyance belt 8, making it possible for
the wiper 41 to clean the face 8a of the conveyance belt
8 with a relatively high cleaning performance in the clean-
ing mode.
[0079] Further, the belt roller 7 is rotated forwardly in
the recording mode and rotated reversely in the cleaning
mode. This simple control makes it possible to suppress
the slip of the conveyance belt 8 relative to the belt roller
7 and makes it possible to clean the face 8a of the con-
veyance belt 8 with the wiper 41. Further, the plurality of
the belt rollers 6, 7 included in the conveyance mecha-
nism 21 are two rollers. This simple construction allows
the wiper 41 to clean the face 8a of the conveyance belt
8 without the slip.
[0080] There will be next explained an ink-jet printer
as the second embodiment of the present invention with
reference to Figs. 5, 7A, and 7B. In this ink-jet printer, a
conveyance mechanism 321 includes: a roller 309 in ad-
dition to the two belt rollers 6, 7; and a conveyance motor
122 (indicated by broken lines in Fig. 5) and a plurality
of gears, not shown, used for transmitting a rotational
power of the conveyance motor 122 to the roller 309.
Further, this ink-jet printer is different from that as the
first embodiment in a construction of a maintenance unit
261 and a control for running of a conveyance belt 308
in the first wiping operation, but the other construction
and controls in this second embodiment are the same as
those in the first embodiment. It is noted that the same
reference numerals as used in the first embodiment are
used to designate the corresponding elements of this
second embodiment, and an explanation of which is dis-
pensed with.
[0081] As shown in Figs. 7A and 7B, the roller 309 of
the conveyance mechanism 321 is located at a center
between the two belt rollers 6, 7 in the sub-scanning di-
rection and located below these belt rollers 6, 7. An out-
side diameter of the roller 309 is smaller than that of each
belt roller 6, 7, but a length of the roller 309 in the main
scanning direction is the same as that of each belt roller
6, 7.
[0082] In the present embodiment, a first area 315 of
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the conveyance belt 308 is defined by the belt roller 6
and the belt roller 7. Further, a second area 316 of the
conveyance belt 308 is defined by the belt roller 7 and
the roller 309. The first area 315 is located between (i) a
contact boundary L1 at which an upper portion of the belt
roller 7 is held in contact with the conveyance belt 308
and (ii) a contact boundary L2 at which an upper portion
of the belt roller 6 is held in contact with the conveyance
belt 308. The second area 316 is an area different from
the first area 315 and located between (i) a contact
boundary L3 at which a lower portion of the belt roller 7
is held in contact with the conveyance belt 308 and a
contact boundary L4 at which a portion of the roller 309
which is nearer to the belt roller 7 than to the belt roller
6 is held in contact with the conveyance belt 308. In other
words, assuming that an area of the conveyance belt 308
which contacts any of the belt rollers 6, 7, 309 is a contact
area, that an area of the conveyance belt 308 which does
not contact any of the belt rollers 6, 7, 309 is a non-contact
area, and that a boundary on the conveyance belt 308
between the contact area and the non-contact area is a
contact boundary (in the present embodiment, each of
the contact boundaries L1, L2, L3, and L4 corresponds
to the contact boundary), the first area 315 is an area on
the conveyance belt 308 which is located between the
contact boundaries L2, L1 of the respective belt rollers
6, 7, and the second area 316 is a non-contact area on
the conveyance belt 308 which is located between the
respective contact boundaries L3, L4 of the belt roller 7
and the roller 309 and which does not include any contact
area.
[0083] The belt roller 7 is rotated by the conveyance
motor 121 that is controlled by the controller 1p. In the
recording mode, the controller 1p controls the belt roller
7 to be rotated forwardly (in a clockwise direction in Fig.
7). This forward rotation of the belt roller 7 causes the
conveyance belt 308 to rotate or run such that a part of
the conveyance belt 308 at the first area 315 moves in
the conveyance direction. It is noted that the belt roller 6
is a tension roller rotated by the rotation or running of the
conveyance belt 308 while applying a tension to the con-
veyance belt 308.
[0084] The roller 309 is rotated by the conveyance mo-
tor 122 that is controlled by the controller 1p. In the clean-
ing mode, the controller 1p controls the roller 309 to be
rotated forwardly (in the clockwise direction in Fig. 7).
This forward rotation of the roller 309 causes the con-
veyance belt 308 to rotate or run such that the part of the
conveyance belt 308 at the first area 315 moves in the
conveyance direction.
[0085] In the present embodiment, the conveyance
mechanism 321 includes the two drive rollers, and a drive
roller used for running the conveyance belt 308 is differ-
ent between the recording mode and the cleaning mode.
That is, the belt roller 7 is driven in the recording mode,
and the roller 309 is driven in the cleaning mode. Also in
the present embodiment, when the printer 1 is in the re-
cording mode, in the running direction of the conveyance

belt 308, the first area 315 is located on a downstream
side of the belt roller 6 (the tension roller) and located on
an upstream side of the belt roller 7 (the drive roller), and
the second area 316 is located on a downstream side of
the belt roller 7 and located on an upstream side of the
belt roller 6. On the other hand, when the printer 1 is in
the cleaning mode, the second area 316 is located on a
downstream side of the belt roller 6 and located on an
upstream side of the roller 309 (the drive roller) in the
running direction of the conveyance belt 308.
[0086] As shown in Fig. 7, an arrangement of a wiper
241 and a wiper cleaner 245 of the maintenance unit 261
is reverse in the sub-scanning direction to that of the wip-
er 41 and the wiper cleaner 45 of the maintenance unit
61 of the first embodiment. The controller 1p controls the
belt roller 7 and the roller 309 to be driven such that the
part of the conveyance belt 308 at the first area 315 is
moved in the conveyance direction in any of the first and
second wiping operations. Thus, the maintenance unit
261 is controlled by the controller 1p such that the wiper
241. contacts a face 308a of the second area 316 in a
state in which the wiper 241 is inclined in the same di-
rection in any of the first and second wiping operations
(i.e., the state shown in Figs. 7A and 7B). As shown in
Fig. 7B, an inclination angle θ1’ of the wiper 241 in the
first wiping operation is greater than an inclination angle
θ2’ of the wiper 241 in the second wiping operation. That
is, a pressing force exerted on the face 308a by the wiper
241 in the first wiping operation (a first pressing force) is
larger than a pressing force exerted on the face 308a by
the wiper 241 in the second wiping operation (a second
pressing force). As a result, this second embodiment can
achieve the effects in the first embodiment. It is noted
that, like the first embodiment, the maintenance unit 261
is disposed at a position at which the wiper 241 can be
moved so as to come into contact with or come off the
face 308a of the second area 16, and the maintenance
unit 261 has generally the same construction as that of
the maintenance unit 61 in the first embodiment.
[0087] There will be next explained a control of the con-
troller 1p in this second embodiment. In this embodiment,
processings S1-S5 generally the same as those in the
first embodiment are executed.
[0088] In S4, the controller 1p drives the motor 41M to
rotate the wiper 241 about an axis extending in the main
scanning direction such that the inclination angle be-
comes θ1, whereby a distal end of the wiper 241 is
brought into contact with the face 308a. The controller
1p stops the driving of the motor 41M at a timing when
the distal end of the wiper 241 has been brought into
contact with the face 308a while being deformed, and
has the wiper 241 be in the first pressing state. The con-
troller 1p then drives the conveyance motor 122 in a state
in which the driving of the conveyance motor 121 is
stopped, so as to rotate the roller 309 forwardly. The con-
troller 1p rotates or circulates the conveyance belt 308
once or several times. In this operation, the belt roller 7
is rotated forwardly as a driven roller by the rotation or
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running of the conveyance belt 308. As a result, the for-
eign matters on the face 308a of the conveyance belt
308 are removed by the wiper 241 while collected into
the narrow area of the face 308a of the second area 316
(the first wiping operation). In this operation, in the run-
ning direction of the conveyance belt 308, the second
area 316 is located on a downstream side of the belt roller
6 (the tension roller) and located on an upstream side of
the roller 309 (the drive roller). Thus, even when the con-
veyance belt 308 is given resistance by a friction between
the conveyance belt 308 and the wiper 241 contacting
the second area 316, and slack is supposed to occur at
the conveyance belt 308, the belt roller 6 applies the ten-
sion to the conveyance belt 308, making it difficult for the
conveyance belt 308 to be slack. When it becomes diffi-
cult for the conveyance belt 308 to be slack, it becomes
hard for the conveyance belt 308 and the roller 309 to be
partly disengaged, whereby the drive power of the roller
309 is effectively transmitted to the conveyance belt 308.
That is, a slip is less caused between the conveyance
belt 308 and the roller 309.
[0089] The controller 1p stops the driving of the con-
veyance motor 122 after the conveyance belt 308 has
been rotated or circulated once or several times. The
controller 1p then drives the motor 41M in a state in which
the conveyance belt 308 is stopped, whereby the wiper
241 is slightly rotated about the axis extending in the
main scanning direction, so that the distal end of the wiper
241 comes off the face 308a. As a result, the first wiping
operation is completed.
[0090] In S5, the controller 1p drives the motor 41M to
rotate the wiper 241 about the axis extending in the main
scanning direction such that the inclination angle be-
comes θ2’, whereby the distal end of the wiper 241 is
brought into contact with the face 308a. The controller
1p stops the driving of the motor 41M at the timing when
the distal end of the wiper 241 has been brought into
contact with the face 308a while being deformed, and
has the wiper 241 be in the second pressing state. The
controller 1p then drives the conveyance motor 121 in a
state in which the driving of the conveyance motor 122
is stopped, so as to rotate the belt roller 7 forwardly,
whereby the conveyance belt 308 runs in the conveyance
direction. In this operation, the roller 309 is rotated for-
wardly as a driven roller by the rotation or running of the
conveyance belt 308. As a result, the foreign matters on
the face 308a of the conveyance belt 308 are removed
by the wiper 241 while collected into the narrow area of
the face 308a of the second area 316 (the second wiping
operation). In this operation, since the pressing force of
the wiper 241 on the face 308a is relatively small, it is
possible to clean the face 308a while keeping a good
accuracy of the conveyance of the sheet P by the con-
veyance belt 308 as in the first embodiment.
[0091] As in the first embodiment, the controller 1p per-
forms the recording operation in S5. Specifically, the con-
troller 1p controls the sheet-supply motor 125 and the
conveyance motor 127 such that the sheet P is supplied

from the sheet-supply tray 24 to the conveyance mech-
anism 21 and controls the power source 36 such that the
sheet P is adsorbed or attracted to the face 308a of the
first area 315. The controller 1p then outputs ejection
signals based on the image data to the heads 10 and
controls the heads 10 to eject the inks of the respective
colors to record the color image on the sheet P. In this
operation, in the running direction of the conveyance belt
308, the first area 315 is located on a downstream side
of the belt roller 6 (the tension roller) and on an upstream
side of the belt roller 7 (the drive roller). Since the first
area 315 located on a downstream side of the belt roller
6 and located on an upstream side of the belt roller 7 is
an area pulled or tensioned by the belt roller 7, the first
area 315 is hard to slack, causing few vibrations due to
the slack. Thus, it is possible to ensure the high image
quality. Further, the conveyance belt 308 receives, at the
first area 315, the adsorptive force generated by the ad-
sorptive platen 22. Thus, slack is supposed to occur at
a portion of the conveyance belt 308, which portion is
located on a downstream side of the belt roller 7 and
located on an upstream side of the adsorptive platen 22.
However, in this embodiment, the belt roller 6 is disposed
on a downstream side of the belt roller 7 and on an up-
stream side of the adsorptive platen 22, and the belt roller
6 applies the tension to the conveyance belt 308, making
it difficult for the conveyance belt 308 to be slack. Thus,
it is possible to ensure the high image quality. Thereafter,
the sheet P on which the image has been recorded is
peeled off from the face 308a by the peeling plate 5 and
conveyed upward by the two conveyance rollers 28 to
be discharged from the opening 30 onto the sheet-dis-
charge portion 31.
[0092] After the sheet P on which the image has been
recorded has been discharged onto the sheet-discharge
portion 31, the controller 1p stops the driving of the con-
veyance motor 121. The controller 1p then drives the
motor 41M in the state in which the conveyance belt 308
is stopped, whereby the wiper 241 is slightly rotated about
the axis extending in the main scanning direction, so that
the distal end of the wiper 241 comes off the face 308a.
As a result, the second wiping operation is completed. It
is noted that, since the cleaning roller 12 is always held
in contact with the conveyance belt 308, the cleaning
roller 12 always cleans the face 308a.
[0093] As described above, the printer as the present
embodiment includes the two conveyance motors 121,
122 capable of respectively applying the rotational pow-
ers to the belt roller 7 and the roller 309. The roller 309
is rotated forwardly in the cleaning mode, and the belt
roller 7 is rotated forwardly in the recording mode. Ac-
cordingly, it is possible to achieve effects the same as
those in the first embodiment.
[0094] As a modification of the present embodiment,
the plurality of gears for transmitting the rotational powers
from the conveyance motor 122 and the conveyance mo-
tor 122 to the roller 309 may be omitted. In this case, the
belt roller 7 is configured to be rotatable forwardly and
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reversely like the first embodiment. The controller 1p ro-
tates the belt roller 7 forwardly in the recording mode and
rotates the belt roller 7 reversely in the cleaning mode.
Also in this construction, when the printer is in the record-
ing mode, the first area 315 is located on a downstream
side of the belt roller 6 (the tension roller) and located on
an upstream side of the belt roller 7 (the drive roller) in
the running direction of the conveyance belt 308. Further,
when the printer is in the cleaning mode, the second area
316 is located on a downstream side of the belt roller 6
and located on an upstream side of the belt roller 7 in the
running direction of the conveyance belt 308. Further, in
the case where the belt roller 7 is configured to be rotat-
able forwardly and reversely, an urging mechanism for
applying a tension to the conveyance belt 308 via the
roller 309 may be provided without providing the urging
mechanism for applying the tension to the conveyance
belt 308.
[0095] There will be next explained an ink-jet printer
as the third embodiment of the present invention with
reference to Fig. 8. In the ink-jet printer as the present
embodiment, a conveyance mechanism 421 includes
rollers 409, 410, 412 in addition to the two belt rollers 6,
7, and the other construction in this third embodiment is
the same as that in the first embodiment. It is noted that
the same reference numerals as used in the first embod-
iment are used to designate the corresponding elements
of this third embodiment, and an explanation of which is
dispensed with.
[0096] As shown in Fig. 8, the rollers 409, 410, 412 of
the conveyance mechanism 421 are located below the
belt rollers 6, 7. An outside diameter of each of the rollers
409, 410, 412 is smaller than that of each belt roller 6, 7,
but a length of each of the rollers 409, 410, 412 in the
main scanning direction is the same as that of each belt
roller 6, 7. The roller 410 is disposed so as to be held in
contact with a face 408a. The rollers 409, 412 are tension
rollers and urged downward in the vertical direction by
an urging mechanism, not shown. Thus, tensions are ap-
plied to a conveyance belt 408. In the present embodi-
ment, the urging mechanism for urging the belt roller 6
is not provided. That is, in the present embodiment, the
belt roller 6 is not a tension roller.
[0097] In the present embodiment, a first area 415 of
the conveyance belt 408 is defmed by the belt roller 6
and the belt roller 7. A second area 416 of the conveyance
belt 408 is defined by the belt roller 7 and the roller 412.
The first area 415 is located between (i) a contact bound-
ary M1 at which the upper portion of the belt roller 7 is
held in contact with the conveyance belt 408 and (ii) a
contact boundary M2 at which the upper portion of the
belt roller 6 is held in contact with the conveyance belt
408. The second area 416 is an area different from the
first area 415 and located between (i) a contact boundary
M3 at which the lower portion of the belt roller 7 is held
in contact with the conveyance belt 408 and (ii) a contact
boundary M4 at which a portion of the roller 412 which
is nearer to the belt roller 7 than to the belt roller 6 is held

in contact with the conveyance belt 408. In other words,
assuming that an area of the conveyance belt 408 which
contacts any of the belt rollers 6, 7, 409-412 is a contact
area, that an area of the conveyance belt 408 which does
not contact any of the belt rollers 6, 7, 409-412 is a non-
contact area, and that a boundary on the conveyance
belt 408 between the contact area and the non-contact
area is a contact boundary (in the present embodiment,
each of the contact boundaries M1, M2, M3, and M4 cor-
responds to the contact boundary), the first area 415 is
an area on the conveyance belt 408 which is located
between the contact boundaries M2, M1 of the respective
belt rollers 6, 7, and the second area 416 is a non-contact
area on the conveyance belt 408 which is located be-
tween the respective contact boundaries 123, M4 of the
belt roller 7 and the roller 412 and which does not include
any contact area.
[0098] In the present embodiment, when the belt roller
7 has been rotated forwardly (in a clockwise direction in
Fig. 8), in a running direction of the conveyance belt 408,
a part of the conveyance belt 408 at the first area 415 is
moved to a position located on a downstream side of the
roller 409 or the roller 412 (the tension roller) and located
on an upstream side of the belt roller 7 (the drive roller),
and the part of the conveyance belt 408 at the second
area 416 is moved to a position located on a downstream
side of the belt roller 7 (the drive roller) and located on
an upstream side of the roller 409 or the roller 412 (the
tension roller). On the other hand, when the belt roller 7
has been rotated reversely, the part of the conveyance
belt 408 at the second area 416 is moved to a position
located on a downstream side of the roller 409 or the
roller 412 (the tension roller) and located on an upstream
side of the belt roller 7 (the drive roller).
[0099] The maintenance unit 61 is disposed at a posi-
tion opposed to the second area 416 of the conveyance
belt 408. The wiper 41 is disposed so as to be movable
to come into contact with or come off the face 408a of
the second area 416.
[0100] In this embodiment, processings S1-S5 gener-
ally the same as those in the first embodiment are exe-
cuted. In S4, the controller 1p controls the motor 41M to
have the wiper 41 be in the first pressing state. The con-
troller 1p then drives the conveyance motor 121 to rotate
the belt roller 7 reversely to rotate or circulate the con-
veyance belt 8 once or several times.
[0101] As in the first embodiment, the first wiping op-
eration is performed. As thus described, the belt roller 7
is rotated reversely when the face 408a of the convey-
ance belt 408 is wiped, whereby the second area 416 is
located on a downstream side of the roller 409 or the
roller 412 (the tension roller) and located on an upstream
side of the belt roller 7 (the drive roller) in the running
direction of the conveyance belt 408, making it possible
to achieve effects the same as those in the first embod-
iment. More specifically, a certain portion of the convey-
ance belt 408 rotated by the belt roller 7 passes through
the roller 409 and the roller 412 to reach the second area
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416. Here, since the conveyance belt 408 is given resist-
ance by a friction between the conveyance belt 408 and
the wiper 41 contacting the second area 416, slack is
supposed to occur at a portion of the conveyance belt
408, which portion is located on a downstream side of
the belt roller 7 and located on an upstream side of the
wiper 41. However, in this embodiment, the roller 409
and the roller 412 are disposed on a downstream side of
the belt roller 7 and on an upstream side of the wiper 41,
and the roller 409 and the roller 412 apply the tensions
to the conveyance belt 408, making it difficult for the con-
veyance belt 408 to be slack. Accordingly, a slip is less
caused between the conveyance belt 408 and the belt
roller 7. It is noted that, also in a case where a plurality
of the tension rollers (the rollers 409, 410) are provided
as in the present embodiment, the slip of the conveyance
belt 408 can be prevented as long as the second area
416 is located on a downstream side of any one of the
tension rollers (the roller 409 or the roller 410) and is
located on an upstream side of the drive roller (the belt
roller 7) in the running direction of the conveyance belt
408.
[0102] After the controller 1p has rotated the convey-
ance belt 408 once or several times, the controller 1p
stops the driving of the conveyance motor 121. The con-
troller 1p then drives the motor 41 M such that the distal
end of the wiper 41 comes off the face 408a. As a result,
the first wiping operation is completed.
[0103] In S5, the controller 1p controls the motor 41M
to have the wiper 41 be in the second pressing state. The
controller 1p then drives the conveyance motor 121 to
rotate the belt roller 7 forwardly to run the conveyance
belt 408 in the conveyance direction. In this operation, a
pressing force of the wiper 41 on the face 408a is rela-
tively small, making it possible to clean the face 408a
while keeping a good accuracy of the conveyance of the
sheet P by the conveyance belt 408.
[0104] As in the first embodiment, the controller 1p per-
forms the recording operation. Specifically, the controller
1p controls the sheet-supply motor 125 and the convey-
ance motor 127 such that the sheet P is supplied from
the sheet-supply tray 24 to the conveyance mechanism
21 and controls the power source 36 such that the sheet
P is adsorbed or attracted to the face 408a of the first
area 415. The controller 1p then outputs ejection signals
based on the image data to the heads 10 and controls
the heads 10 to eject the inks of the respective colors to
record the color image on the sheet P. In this operation,
in the running direction of the conveyance belt 408, the
first area 415 is located on a downstream side of the roller
409 or the roller 412 (the tension roller) and on an up-
stream side of the belt roller 7 (the drive roller). Since the
first area 415 located on a downstream side of the roller
409 or the roller 412 and located on an upstream side of
the belt roller 7 is an area pulled or tensioned by the belt
roller 7, the first area 415 is hard to slack, causing few
vibrations due to the slack. Thus, it is possible to ensure
the high image quality. Further, the conveyance belt 408

receives, at the first area 415, the adsorptive force gen-
erated by the adsorptive platen 22. Thus, slack is sup-
posed to occur at the portion of the conveyance belt 408,
which portion is located on a downstream side of the belt
roller 7 and located on an upstream side of the adsorptive
platen 22. However, in this embodiment, the roller 409
and the roller 412 are disposed on a downstream side of
the belt roller 7 and on an upstream side of the adsorptive
platen 22, and the roller 409 and the roller 412 apply the
tensions to the conveyance belt 408, making it difficult
for the conveyance belt 408 to be slack. Thus, it is pos-
sible to ensure the high image quality. Thereafter, the
sheet P on which the image has been recorded is peeled
off from the conveyance belt 408 by the peeling plate 5
and conveyed upward by the two conveyance rollers 28
to be discharged from the opening 30 onto the sheet-
discharge portion 31.
[0105] After the sheet P on which the image has been
recorded has been discharged onto the sheet-discharge
portion 31, the controller 1p stops the driving of the con-
veyance motor 121. The controller 1p then drives the
motor 41M in the state in which the conveyance belt 408
is stopped, whereby the wiper 41 is slightly rotated about
the axis extending in the main scanning direction, so that
the distal end of the wiper 41 comes off the face 408a.
As a result, the second wiping operation is completed. It
is noted that, since the cleaning roller 12 is always held
in contact with the conveyance belt 408, the cleaning
roller 12 always cleans the face 408a.
[0106] As described above, in the printer as the present
embodiment, the belt roller 7 is rotated reversely in the
cleaning mode and rotated forwardly in the recording
mode, making it possible to achieve effects the same as
those in the first embodiment.
[0107] As a modification of the printer as the third em-
bodiment, the conveyance mechanism 421 may include
an urging mechanism for applying a tension to the con-
veyance belt 408 via the belt roller 6 as in the first em-
bodiment. Further, this printer may omit the urging mech-
anism for applying the tension to the conveyance belt
408 via the roller 409 or the roller 412 and include a motor
for rotating the roller 409 or the roller 412 and a plurality
of gears, not shown, used for transmitting a rotational
power of the motor to the roller 409 or the roller 412. In
this case, the controller 1p rotates the belt roller 7 for-
wardly in the recording mode and rotates the roller 409
or the roller 412 forwardly in the cleaning mode. Where
the roller 412 is the drive roller, the second area 416 is
located between the contact boundary M3 and the con-
tact boundary M4. Where the roller 409 is the drive roller,
the second area 416 may be located between the contact
boundary M3 and the contact boundary M4 and may be
located between (i) a contact boundary at which a portion
of the roller 412 nearer to the roller 410 than to the belt
roller 7 is held in contact with the conveyance belt 408
and (ii) a contact boundary at which a portion of the roller
410 nearer to the roller 412 than to the roller 409 is held
in contact with the conveyance belt 408. Further, the sec-
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ond area 416 may be located between (i) a contact
boundary at which a portion of the roller 410 near to the
roller 409 than to the roller 412 is held in contact with the
conveyance belt 408 and a contact boundary at which a
portion of the roller 409 nearer to the roller 410 than to
the belt roller 6 is held in contact with the conveyance
belt 408.
[0108] While the embodiments of the present invention
has been described above, it is to be understood that the
invention is not limited to the details of the illustrated em-
bodiments, but may be embodied with various changes
and modifications, which may occur to those skilled in
the art, without departing from the scope of the invention.
For example, the conveyance mechanism includes the
two conveyance motors 121, 122 and so on in the above-
described second embodiment but may include one con-
veyance motor and a power transmitting mechanism con-
figured to transmit a rotational power of the conveyance
motor selectively to the belt rollers 6, 7. In this case, the
number of the motors can be reduced, leading to a lower
manufacturing cost. Further, in the above-described first,
second, and third embodiments and their respective
modifications, the second wiping operation may be omit-
ted. That is, the wiping operation may not be performed
during the recording operation. In this case, the first
cleaning member may not take the second pressing
state. Further, in the above-described embodiments,
each of the wipers 41, 241 is moved by the rotation of
the shaft 42 between the position at which the wiper is
held in contact with the face of the second area of the
conveyance belt and the position at which the wiper is
distant from the face of the second area of the convey-
ance belt, but each of the wipers 41, 241 may be moved
between the contact position and the distant position by
a moving mechanism such as a solenoid, for example.
Further, each of the wipers 41, 241 may extend in a di-
rection intersecting the main scanning direction and the
sub-scanning direction. Further, the conveyance mech-
anism may include equal to or more than five rollers. Fur-
ther, the construction of the conveyance mechanism and
the positions of the recording head and the maintenance
unit 61 are not limited to those in the above-described
embodiments and may be any construction and positions
as long as the first area is located on a downstream side
of the tension roller and located on an upstream side of
the drive roller in the running direction of the conveyance
belt in the recording mode, and the second area is located
on a downstream side of the tension roller and located
on an upstream side of the drive roller in the running
direction of the conveyance belt in the cleaning mode. It
is noted that, in the above-described embodiments, the
printer 1 is configured such that the recording operation
of the heads 10 is not performed in the cleaning mode,
but may be configured such that the recording operation
of the heads 10 is performed in the cleaning mode. That
is, the recording operation may be performed in the clean-
ing mode as long as no disadvantageous effects are
caused on the recording quality of the recording opera-

tion of the heads 10.
[0109] The present invention is applicable to any of a
line printer and a serial printer. Further, the application
of the present invention is not limited to the printer, and
the present invention is applicable to a facsimile machine,
a copying machine, and the like and applicable to a re-
cording apparatus configured to perform recording by
ejecting liquid other than the ink. The recording medium
is not limited to the sheet P, and various recording media
may be used.

Claims

1. A recording apparatus, comprising:

a conveyance mechanism (21) including an
endless belt (8) looped over a plurality of rollers
that are arranged so as to be distant from one
another and that include at least one tension roll-
er (6) and at least one drive roller (7), the endless
belt having a face (8a) including (i) a first area
(15) defined by two rollers of the plurality of roll-
ers and (ii) a second area (16) defined by two
rollers of the plurality of rollers and not overlap-
ping with the first area, the conveyance mech-
anism being configured to convey a recording
medium supported on the first area;
a recording head (10) opposed to the first area
and configured to eject liquid onto the recording
medium supported on the first area to record an
image;
a cleaning mechanism (61) including a first
cleaning member (41) contactable with the sec-
ond area to selectively take a contact state in
which the first cleaning member is held in con-
tact with the second area and a distant state in
which the first cleaning member is distant from
the second area; and
a controller (1p) configured to control the con-
veyance mechanism and the cleaning mecha-
nism,
wherein, in a recording mode in which the re-
cording head records the image, the controller
is configured to drive at least one of the at least
one drive roller such that the first area is located
on a downstream side of the at least one tension
roller and located on an upstream side of the at
least one of the at least one drive roller in a run-
ning direction of the belt and such that the sec-
ond area is located on a downstream side of the
at least one of the at least one drive roller and
located on an upstream side of the at least one
tension roller in the running direction of the belt,
and
wherein, in a cleaning mode which does not
overlap with the recording mode timewise and
in which the first cleaning member cleans the
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belt, the controller is configured to have the first
cleaning member be in the contact state and to
drive at least one of the at least one drive roller
such that the second area is located on a down-
stream side of the at least one tension roller and
located on an upstream side of the at least one
of the at least one drive roller in the running di-
rection of the belt.

2. The recording apparatus according to claim 1,
wherein the image recording by the recording head
is not performed in the cleaning mode.

3. The recording apparatus according to claim 1 or 2,
wherein the belt has a face held in contact with the
plurality of rollers, the face including:

a contact area that is an area contacting at least
one of the plurality of rollers;
a non-contact area that is an area not contacting
any of the plurality of rollers; and
a plurality of contact boundaries each of which
is a boundary between the contact area and the
non-contact area, and

wherein the first area is at least a portion of the non-
contact area that is located on the belt between the
plurality of contact boundaries of the respective two
rollers defining the first area and that does not include
the contact area.

4. The recording apparatus according to any one of
claims 1 to 3,
wherein the belt has a face held in contact with the
plurality of rollers, the face including:

a contact area that is an area contacting at least
one of the plurality of rollers;
a non-contact area that is an area not contacting
any of the plurality of rollers; and
a plurality of contact boundaries each of which
is a boundary between the contact area and the
non-contact area, and

wherein the second area is at least a portion of the
non-contact area that is located on the belt between
the plurality of contact boundaries of the respective
two rollers defining the second area and that does
not include the contact area.

5. The recording apparatus according to any one of
claims 1 to 4,
wherein the plurality of rollers include one drive roller
as the at least one drive roller, and
wherein the controller is configured to rotate the one
drive roller in one direction in the recording mode
and rotate the one drive roller in a direction opposite
to the one direction in the cleaning mode.

6. The recording apparatus according to claim 5,
wherein the plurality of rollers are constituted by one
drive roller and one tension roller.

7. The recording apparatus according to any one of
claims 1 to 6,
wherein the plurality of rollers include two drive roll-
ers as the at least one drive roller, and
wherein the controller is configured to drive one of
the two drive rollers in the recording mode and drive
the other of the two drive rollers in the cleaning mode.

8. The recording apparatus according to claim 7,
wherein the two drive rollers are rotated in the same
direction in the recording mode and in the cleaning
mode.

9. The recording apparatus according to any one of
claims 1 to 8,
wherein the contact state includes (i) a first pressing
state in which a pressing force of the first cleaning
member on the second area is a first pressing force
and (ii) a second pressing state in which the pressing
force of the first cleaning member on the second area
is a second pressing force that is smaller than the
first pressing force,
wherein, in the cleaning mode, the controller is con-
figured to control the cleaning mechanism such that
the first cleaning member takes the first pressing
state, and
wherein, in the recording mode, the controller is con-
figured to control the cleaning mechanism such that
the first cleaning member cleans the belt while the
recording head performs the image recording and
such that the first cleaning member takes the second
pressing state.

10. The recording apparatus according to any one of
claims 1 to 9, further comprising a second cleaning
member (12) configured to clean the belt in the re-
cording mode with a pressing force that is smaller
than a pressing force of the first cleaning member
being in the contact state on the second area.

Patentansprüche

1. Aufzeichnungsvorrichtung, aufweisend:

einen Beförderungsmechanismus (21), der ei-
nen Endlosriemen (8) beinhaltet, der über eine
Mehrzahl an Rollen geführt wird, die so ange-
ordnet sind, dass sie voneinander entfernt sind
und die zumindest eine Spannrolle (5) und zu-
mindest eine Antriebsrolle (7) beinhalten, wobei
der Endlosriemen eine Fläche (8a) aufweist, die
(i) einen ersten Bereich (15), der von zwei Rollen
von der Mehrzahl an Rollen begrenzt wird, und
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(ii) einen zweiten Bereich (16), der von zwei Rol-
len von der Mehrzahl an Rollen begrenzt wird
und sich nicht mit dem ersten Bereich über-
schneidet, beinhaltet, wobei der Beförderungs-
mechanismus so konfiguriert ist, dass er ein Auf-
zeichnungsmedium befördert, das auf dem ers-
ten Bereich getragen wird;
einen Aufzeichnungskopf (10), der dem ersten
Bereich gegenüberliegt und so konfiguriert ist,
dass er Flüssigkeit auf das Aufzeichnungsme-
dium ausstößt, das auf dem ersten Bereich ge-
tragen wird, um ein Bild aufzuzeichnen;
einen Reinigungsmechanismus (61), der ein
erstes Reinigungselement (41) beinhaltet, das
in der Lage ist, den zweiten Bereich zu berühren,
um selektiv einen Berührungszustand, in dem
das erste Reinigungselement mit dem zweiten
Bereich in Kontakt gehalten wird, oder einen
Entfernungszustand, in dem das erste Reini-
gungselement von dem zweiten Bereich ent-
fernt ist, einzunehmen; und
eine Steuerung (1p), die so konfiguriert ist, dass
sie den Beförderungsmechanismus und den
Reinigungsmechanismus steuert,
wobei in einem Aufzeichnungsmodus, in dem
der Aufzeichnungskopf das Bild aufzeichnet, die
Steuerung so konfiguriert ist, dass sie zumin-
dest eine von der zumindest einen Antriebsrolle
antreibt, so dass sich der erste Bereich in einer
Verlaufsrichtung des Riemens auf einer Strom-
abwärtsseite der zumindest einen Spannrolle
und auf einer Stromaufwärtsseite der zumindest
einen von der zumindest einen Antriebsrolle be-
findet, und so, dass sich der zweite Bereich in
der Verlaufsrichtung des Riemens auf einer
Stromabwärtsseite der zumindest einen von der
zumindest einen Antriebsrolle und auf einer
Stromaufwärtsseite der zumindest einen
Spannrolle befindet, und
wobei in einem Reinigungsmodus, der sich zeit-
lich nicht mit dem Aufzeichnungsmodus über-
schneidet und in dem das erste Reinigungsele-
ment den Riemen reinigt, die Steuerung so kon-
figuriert ist, dass sie dafür sorgt, dass sich das
erste Reinigungselement in dem Berührungszu-
stand befindet, und dass sie zumindest eine von
der zumindest einen Antriebsrolle antreibt, so
dass sich der zweite Bereich auf einer Strom-
abwärtsseite der zumindest einen Spannrolle
befindet und sich auf einer Stromaufwärtsseite
der zumindest einen von der zumindest einen
Antriebsrolle in der Verlaufsrichtung des Rie-
mens befindet.

2. Aufzeichnungsvorrichtung nach Anspruch 1, wobei
die Bildaufzeichnung durch den Aufzeichnungskopf
nicht in dem Reinigungsmodus durchgeführt wird.

3. Aufzeichnungsvorrichtung nach Anspruch 1 oder 2,
wobei der Riemen eine Fläche aufweist, die die
Mehrzahl an Rollen berührt, wobei die Fläche bein-
haltet:

einen Berührungsbereich, bei dem es sich um
einen Bereich handelt, der zumindest eine von
der Mehrzahl an Rollen berührt;
einen Nichtberührungsbereich, bei dem es sich
um einen Bereich handelt, der keine von der
Mehrzahl an Rollen berührt; und
eine Mehrzahl an Berührungsgrenzen, von de-
nen jede eine Grenze zwischen dem Berüh-
rungsbereich und dem Nichtberührungsbereich
ist, und
wobei der erste Bereich zumindest ein Abschnitt
des Nichtberührungsbereichs ist, der sich auf
dem Riemen zwischen der Mehrzahl an Berüh-
rungsgrenzen der entsprechenden zwei Rollen,
die den ersten Bereich abgrenzen, befindet und
der den Berührungsbereich nicht beinhaltet.

4. Aufzeichnungsvorrichtung nach einem der Ansprü-
che 1 bis 3,
wobei der Riemen eine Fläche aufweist, die die
Mehrzahl an Rollen berührt, wobei die Fläche bein-
haltet:

einen Berührungsbereich, bei dem es sich um
einen Bereich handelt, der zumindest eine von
der Mehrzahl an Rollen berührt;
einen Nichtberührungsbereich, bei dem es sich
um einen Bereich handelt, der keine von der
Mehrzahl an Rollen berührt; und
eine Mehrzahl an Berührungsgrenzen, von de-
nen jede eine Grenze zwischen dem Berüh-
rungsbereich und dem Nichtberührungsbereich
ist, und
wobei der zweite Bereich zumindest ein Ab-
schnitt des Nichtberührungsbereichs ist, der
sich auf dem Riemen zwischen der Mehrzahl an
Berührungsgrenzen der entsprechenden zwei
Rollen, die den zweiten Bereich abgrenzen, be-
findet und der den Berührungsbereich nicht be-
inhaltet.

5. Aufzeichnungsvorrichtung nach einem der Ansprü-
che 1 bis 4,
wobei die Mehrzahl an Rollen eine Antriebsrolle als
die zumindest eine Antriebsrolle beinhaltet, und
wobei die Steuerung so konfiguriert ist, dass sie die
eine Antriebsrolle in dem Aufzeichnungsmodus in
einer Richtung dreht und die eine Antriebsrolle in
dem Reinigungsmodus in einer Richtung dreht, die
der einen Richtung entgegengesetzt ist.

6. Aufzeichnungsvorrichtung nach Anspruch 5, wobei
die Mehrzahl an Rollen aus einer Antriebsrolle und
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einer Spannrolle besteht.

7. Aufzeichnungsvorrichtung nach einem der Ansprü-
che 1 bis 6,
wobei die Mehrzahl an Rollen zwei Antriebsrollen
als die zumindest eine Antriebsrolle beinhaltet, und
wobei die Steuerung so konfiguriert ist, dass sie eine
der zwei Antriebsrollen in dem Aufzeichnungsmodus
antreibt und die andere der zwei Antriebsrollen in
dem Reinigungsmodus antreibt.

8. Aufzeichnungsvorrichtung nach Anspruch 7, wobei
die zwei Antriebsrollen in derselben Richtung ge-
dreht werden in dem Aufzeichnungsmodus und in
dem Reinigungsmodus.

9. Aufzeichnungsvorrichtung nach einem der Ansprü-
che 1 bis 8,
wobei der Berührungszustand (i) einen ersten
Druckzustand, in dem eine Druckkraft des ersten
Reinigungselements auf den zweiten Bereich eine
erste Druckkraft ist, und (ii) einen zweiten Druckzu-
stand, in dem die Druckkraft des ersten Reinigungs-
elements auf den zweiten Bereich eine zweite Druck-
kraft ist, die geringer ist als die erste Druckkraft, be-
inhaltet,
wobei in dem Reinigungsmodus die Steuerung so
konfiguriert ist, dass sie den Reinigungsmechanis-
mus so steuert, dass das erste Reinigungselement
den ersten Druckzustand einnimmt, und
wobei in dem Aufzeichnungsmodus die Steuerung
so konfiguriert ist, dass sie den Reinigungsmecha-
nismus so steuert, dass das erste Reinigungsele-
ment den Riemen reinigt, während der Aufzeich-
nungskopf die Bildaufzeichnung durchführt, und
dass das erste Reinigungselement den zweiten
Druckzustand einnimmt.

10. Aufzeichnungsvorrichtung nach einem der Ansprü-
che 1 bis 9, ferner aufweisend ein zweites Reini-
gungselement (12), das so konfiguriert ist, dass es
den Riemen in dem Aufzeichnungsmodus mit einer
Druckkraft reinigt, die geringer ist als eine Druckkraft
des ersten Reinigungselements, das sich auf dem
zweiten Bereich in dem Berührungszustand befin-
det.

Revendications

1. Dispositif d’enregistrement, comprenant :

un mécanisme de transfert (21) comportant une
bande sans fin (8) agencée en boucle au-dessus
d’une pluralité de rouleaux qui sont agencés de
manière distante l’un de l’autre et qui comportent
au moins un rouleau de tension (6) et au moins
un rouleau d’entraînement (7), la bande sans fin

présentant une face (8a) comportant (i) une pre-
mière zone (15) définie par deux rouleaux de la
pluralité de rouleaux et (ii) une seconde zone
(16) définie par deux rouleaux de la pluralité de
rouleaux et ne se recouvrant pas avec la pre-
mière zone, le mécanisme de transfert étant
configuré de manière à transférer un support
d’enregistrement maintenu sur la première
zone ;
une tête d’enregistrement (10) opposée à la pre-
mière zone et configurée de manière à éjecter
du liquide sur le support d’enregistrement main-
tenu sur la première zone afin d’enregistrer une
image ;
un mécanisme de nettoyage (61) comportant un
premier élément de nettoyage (41) pouvant être
mis en contact avec la seconde zone afin de
prendre, de manière sélective, un état en con-
tact dans lequel le premier élément de nettoyage
est maintenu en contact avec la seconde zone
et un état distant dans lequel le premier élément
de nettoyage est distant par rapport à la seconde
zone ; et
une unité de commande (1p) configurée de ma-
nière à commander le mécanisme de transfert
et le mécanisme de nettoyage,
dans lequel, dans un mode d’enregistrement
dans lequel la tête d’enregistrement enregistre
l’image, l’unité de commande est configurée de
manière à entraîner au moins l’un du ou des
rouleaux d’entraînement de telle sorte que la
première zone soit située sur un côté aval du ou
des rouleaux de tension et située sur un côté
amont du au moins un du ou des rouleaux d’en-
traînement suivant une direction de déplace-
ment de la bande et de telle sorte que la seconde
zone soit située sur un côté aval du ou des rou-
leaux d’entraînement et située sur un côté
amont du ou des rouleaux de tension suivant la
direction de déplacement de la bande, et
dans lequel, dans un mode de nettoyage qui ne
présente pas de recouvrement avec le mode
d’enregistrement au cours du temps et dans le-
quel le premier élément de nettoyage nettoie la
bande, l’unité de commande est configurée de
manière à ce que le premier élément de nettoya-
ge soit placé dans l’état de contact et de manière
à entraîner au moins l’un du ou des rouleaux
d’entraînement de telle sorte que la seconde zo-
ne soit située sur un côté aval du ou des rouleaux
de tension et située sur un côté amont du au
moins un du ou des rouleaux d’entraînement
suivant la direction de déplacement de la bande.

2. Dispositif d’enregistrement selon la revendication 1,
dans lequel l’enregistrement d’image par la tête d’en-
registrement n’est pas mis en oeuvre dans le mode
de nettoyage.
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3. Dispositif d’enregistrement selon la revendication 1
ou 2,
dans lequel la bande présente une face maintenue
en contact avec la pluralité de rouleaux, la face
comportant :

une zone de contact qui est une zone en contact
avec au moins l’un de la pluralité de rouleaux ;
une zone sans contact qui est une zone n’en-
trant pas en contact avec l’un quelconque de la
pluralité de rouleaux ; et
une pluralité de limites de contact, chacune d’el-
le est une limite entre la zone de contact et la
zone sans contact, et
dans lequel la première zone est au moins une
partie de la zone sans contact qui est située sur
la bande entre la pluralité des limites de contact
des deux rouleaux respectifs définissant la pre-
mière zone et qui ne comporte pas la zone de
contact.

4. Dispositif d’enregistrement selon l’une quelconque
des revendications 1 à 3,
dans lequel la bande présente une face maintenue
en contact avec la pluralité de rouleaux, la face
comportant :

une zone de contact qui est une zone entrant
en contact avec au moins l’un de la pluralité de
rouleaux ;
une zone sans contact qui est une zone n’en-
trant pas en contact avec l’un quelconque de la
pluralité de rouleaux ; et
une pluralité de limites de contact dont chacune
est une limite entre la zone de contact et la zone
sans contact, et
dans lequel la seconde zone est au moins une
partie de la zone sans contact qui est située sur
la bande entre la pluralité de limites de contact
des deux rouleaux respectifs définissant la se-
conde zone et qui ne comporte pas la zone de
contact.

5. Dispositif d’enregistrement selon l’une quelconque
des revendications 1 à 4,
dans lequel la pluralité de rouleaux comporte un rou-
leau d’entraînement en tant que le au moins un rou-
leau d’entraînement, et
dans lequel l’unité de commande est configurée de
manière à faire tourner le premier rouleau d’entraî-
nement dans un sens dans le mode d’enregistre-
ment et à faire tourner le premier rouleau d’entraî-
nement dans un sens opposé au premier sens dans
le mode de nettoyage.

6. Dispositif d’enregistrement selon la revendication 5,
dans lequel la pluralité de rouleaux est constituée
par un rouleau d’entraînement et un rouleau de ten-

sion.

7. Dispositif d’enregistrement selon l’une quelconque
des revendications 1 à 6,
dans lequel la pluralité de rouleaux comporte deux
rouleaux d’entraînement en tant que le au moins un
rouleau d’entraînement, et
dans lequel l’unité de commande est configurée de
manière à entraîner l’un des deux rouleaux d’entraî-
nement dans le mode d’enregistrement et à entraî-
ner l’autre des deux rouleaux d’entraînement dans
le mode de nettoyage.

8. Dispositif d’enregistrement selon la revendication 7,
dans lequel les deux rouleaux d’entraînement sont
entraînés en rotation dans le même sens dans le
mode d’enregistrement et dans le mode de nettoya-
ge.

9. Dispositif d’enregistrement selon l’une quelconque
des revendications 1 à 8,
dans lequel l’état de contact comporte (i) un premier
état de pression dans lequel un effort de pression
du premier élément de nettoyage sur la seconde zo-
ne est un premier effort de pression et (ii) un second
état de pression dans lequel l’effort de pression du
premier élément de nettoyage sur la seconde zone
est un second effort de pression qui est inférieur au
premier effort de pression,
dans lequel, dans le mode de nettoyage, l’unité de
commande est configurée de manière à commander
le mécanisme de nettoyage de telle sorte que le pre-
mier élément de nettoyage passe dans le premier
état de pression, et
dans lequel, dans le mode d’enregistrement, l’unité
de commande est configurée de manière à comman-
der le mécanisme de nettoyage de telle sorte que le
premier élément de nettoyage nettoie la bande alors
que la tête d’enregistrement assure l’enregistrement
d’image et de telle sorte que le premier élément de
nettoyage passe dans le second état de pression.

10. Dispositif d’enregistrement selon l’une quelconque
des revendications 1 à 9, comprenant en outre un
second élément de nettoyage (12) configuré de ma-
nière à nettoyer la bande dans le mode d’enregis-
trement avec un effort de pression qui est inférieur
à un effort de pression du premier élément de net-
toyage qui est dans l’état de contact sur la seconde
zone.
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