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(54) IMAGE FORMING APPARATUS

(57) An image forming apparatus (1) includes an
endless belt member (23), an image forming section (3)
that forms an image in an image forming area facing the
belt member, a supporting member (4) that supports an
entire width direction of the belt member at a position

corresponding to the image forming area of the belt mem-
ber, and a pulling section (6, 7) that pulls an end section
of the supporting member toward outside the belt mem-
ber.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to an image form-
ing apparatus.

2. Description of Related Art

[0002] An image forming apparatus including an end-
less belt and an image forming section that forms an im-
age in an image forming area facing the belt member is
known. For example, Japanese Patent Application Laid-
Open No. H08-156353 discloses a configuration that
supports a range corresponding to an image forming area
of the belt member with two rollers. This configuration
enables to restrain a fluctuation in tension of the belt
member when adjusting a gap between the belt member
and the image forming section in the range.

SUMMARY OF THE INVENTION

[0003] Incidentally, in the configuration described in
Japanese Patent Application Laid-Open No.
H08-156353, both end sections in an axial direction of
the roller member are fixedly supported to a predeter-
mined section of the apparatus. By both end sections of
the roller member being fixedly supported, a central part
in the axial direction of the roller member is lowered by
its own weight, thereby causing the roller member to de-
form to a state in which the central part is deflected, and
there is a risk that the belt member deflects accordingly.
Consequently, the flatness of the belt member cannot be
secured, and moreover, there is a risk that the gap be-
tween the belt member and the image forming section
cannot be accurately adjusted. Further, there is another
risk that the configuration becomes complicated when
an adjustment mechanism is provided in order to elimi-
nate the deflection of the belt member.
[0004] An object of the present invention is to provide
an image forming apparatus that is capable of securing
flatness of a belt member by a simple configuration.
[0005] To achieve at least one of the above-mentioned
objects, according to an aspect of the present invention,
an image forming apparatus reflecting one aspect of the
present invention includes:

an endless belt member;
an image forming section that is disposed so as to
face the belt member and that forms an image in an
image forming area facing the belt member;
a supporting member that is extended in a width di-
rection of the belt member and that entirely supports
the width direction of the belt member at a position
corresponding to the image forming area of the belt
member; and

a pulling section that pulls an end section of the sup-
porting member toward outside the belt member.

BRIEF DESCRIPTION OF DRAWINGS

[0006] The advantages and features provided by one
or more embodiments of the invention will become more
fully understood from the detailed description given here-
inbelow and the appended drawings which are given by
way of illustration only, and thus are not intended as a
definition of the limits of the present invention:

FIG. 1 is a diagram illustrating a schematic configu-
ration of an image forming apparatus according to
an embodiment of the present invention;
FIG. 2 is a block diagram indicating a main functional
configuration of the image forming apparatus;
FIG. 3 is an enlarged view near an end section of a
supporting member;
FIG. 4 is a diagram explaining a state of deflection
deformation of a supporting member in a conven-
tional example;
FIG. 5 is a diagram explaining the state of deflection
deformation of the supporting member according to
the present embodiment;
FIG. 6 is a diagram illustrating an example in which
a fixing point of a screw member of the supporting
member is changed;
FIG. 7 is a diagram illustrating an example in which
a shape of the supporting member is changed;
FIG. 8 is a diagram illustrating another example in
which the shape of the supporting member is
changed;
FIG. 9 is a diagram illustrating another example in
which the shape of the supporting member is
changed;
FIG. 10 is a diagram illustrating an example of a con-
figuration in which only a first end section of the sup-
porting member is pulled;
FIG. 11 is a diagram illustrating an example of the
configuration in which an air cylinder serves as a
pulling section; and
FIG. 12 is a diagram illustrating an example of the
configuration in which the pulling section includes an
energizing member.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

[0007] Hereinafter, one or more embodiments of the
present invention will be described with reference to the
drawings. However, the scope of the invention is not lim-
ited to the disclosed embodiments.
[0008] An embodiment of the present invention will be
described in detail below based on the accompanying
drawings. FIG. 1 is a diagram illustrating a schematic
configuration of image forming apparatus 1 according to
the embodiment of the present invention.
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[0009] As illustrated in FIG. 1, image forming appara-
tus 1 is an ink jet image forming apparatus including belt
conveying device 2, recording head 3, supporting mem-
bers 4, and the like.
[0010] Belt conveying device 2 includes endless con-
veying belt 23 of a predetermined width suspended under
tension around driving roller 21 and driven roller 22 that
are disposed in parallel at a predetermined interval. The
upper surface of conveying belt 23 suspended around
driving roller 21 and driven roller 22 is a mounting surface
for placing recording medium P in close contact there-
with. Conveying belt 23 corresponds to "belt member" of
the present invention.
[0011] Note that the surface of conveying belt 23 is
coated with an adhesive so called "Jibari" in order to place
recording medium P being conveyed in close contact with
the upper surface of conveying belt 23. Driving roller 21
is driven by a sub scanning motor (not shown).
[0012] In belt conveying device 2, driving roller 21 ro-
tates at a predetermined speed in a counterclockwise
direction (see an arrow) in FIG. 1 by a rotational drive of
the sub scanning motor, thereby causing conveying belt
23 suspended around driving roller 21 and driven roller
22 to rotationally move. By such an operation, recording
medium P mounted on the upper surface of conveying
belt 23 is conveyed in a direction of arrow A, which is a
sub scanning direction, in the figure.
[0013] For recording medium P, recording medium
commonly used in inkjet recording, such as paper, fabric,
plastic films, glass plates, and the like, can be used. Re-
cording medium P may be a sheet-like medium cut to a
predetermined size, or may be a long medium continu-
ously fed out from an original winding wound in a roll
shape.
[0014] Note that a belt cleaning device (not shown) is
provided on the other side of a conveying surface of re-
cording medium P in belt conveying device 2. The belt
cleaning device removes a foreign substance adhering
to conveying belt 23.
[0015] Recording head 3 includes a plurality of ink jet
heads, and is disposed at a predetermined interval so as
to face above the surface of conveying belt 23 where
recording medium P is placed. Recording head 3 ejects
ink droplets from a number of nozzles provided on its
lower surface to a predetermined image forming area.
[0016] The predetermined image forming area is a fac-
ing area of recording head 3 and conveying belt 23. The
length of the predetermined image forming area in a con-
veying direction of conveying belt 23 corresponds to the
length of recording head 3 in the conveying direction.
[0017] Recording head 3 records a desired image on
recording medium P that is conveyed by a rotational
movement of conveying belt 23 and passes through the
image forming area. Recording head 3 corresponds to
"image forming section" of the present invention.
[0018] A shuttle-type recording head is used as record-
ing head 3 in the present embodiment. The shuttle-type
recording head refers to one that is mounted at a carriage

(not shown) and reciprocates in a main scanning direc-
tion orthogonal to a conveying direction of recording me-
dium P that is intermittently conveyed. In this case, at a
time of recording, driving of driving roller 21 is controlled
so that conveying belt 23 performs an intermittent oper-
ation of repeating a standby state and a driving state.
[0019] Note that recording head 3 may be a line-type
recording head that is suspended fixedly in a width di-
rection of conveying belt 23 and records images by eject-
ing ink droplets onto recording medium P that is contin-
uously conveyed. In this case, at a time of recording,
driving of driving roller 21 is controlled so that conveying
belt 23 continuously moves (rotationally operates).
[0020] Supporting members 4 are each a member that
supports a position corresponding to the image forming
area of conveying belt 23 from the inner periphery side
of conveying belt 23. Supporting members 4 are provided
at two positions in the conveying direction: an upstream
side and a downstream side of the image forming area.
Details of supporting member 4 will be described later.
[0021] In addition, tension roller 5 is provided at an
opposite side to supporting member 4 on the inner pe-
ripheral surface of conveying belt 23. Tension roller 5 is
a roller that applies tension to conveying belt 23. Note
that a roller provided on the inner peripheral surface of
conveying belt 23 may be a roller that corrects meander-
ing of conveying belt 23.
[0022] FIG. 2 is a block diagram indicating a main func-
tional configuration of image forming apparatus 1. Image
forming apparatus 1 includes control section 100, record-
ing head driving section 110, conveyance driving section
120, and input/output interface 130.
[0023] Control section 100 includes a central process-
ing unit (CPU) 101, a random access memory (RAM)
102, a read only memory (ROM) 103, and storage section
104.
[0024] CPU 101 reads a program and setting data for
various controls stored in ROM 103, stores them in RAM
102, executes the program, and performs various arith-
metic processing. CPU 101 also integrally controls an
entire operation of image forming apparatus 1.
[0025] RAM 102 provides CPU 101 with a working
memory space and stores temporary data. Note that
RAM 102 may include a nonvolatile memory.
[0026] ROM 103 stores a program and setting data for
various controls executed by CPU 101. Note that instead
of ROM 103, a rewritable nonvolatile memory such as
an electrically erasable programmable read only memory
(EEPROM) or a flash memory may be used.
[0027] Storage section 104 stores a print job (an image
recording instruction) input from an external device 140
through input/output interface 130 and image data relat-
ed to the print job. As storage section 104, a hard disk
drive (HDD) is used, for example, and a dynamic random
access memory (DRAM) or the like may be used togeth-
er.
[0028] Recording head driving section 110 supplies a
driving signal corresponding to image data at an appro-
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priate timing to recording head 3 based on a control of
control section 100, and thereby an amount of ink corre-
sponding to a pixel value of the image data is ejected
from a nozzle of recording head 3.
[0029] Conveyance driving section 120 supplies a driv-
ing signal to a sub scanning motor of driving roller 21
based on the control of control section 100, thereby ro-
tationally moving conveying belt 23 at a predetermined
speed and timing.
[0030] Input/output interface 130 mediates transmis-
sion and reception of data between external device 140
and control section 100. Input/output interface 130 in-
cludes, for example, either one of various serial interfac-
es or various parallel interfaces, or a combination thereof.
[0031] External device 140 is, for example, a personal
computer, and supplies an image recording instruction
(a print job) and image data to control section 100 through
input/output interface 130.
[0032] Next, supporting member 4 will be described in
detail. FIG. 3 is an enlarged view near an end section of
supporting member 4. Note that a lateral direction in FIG.
3 corresponds to a width direction of conveying belt 23.
[0033] As illustrated in FIG. 3, supporting member 4 is
a quadrangular-prism-shaped metal member (e.g., alu-
minum) extending in the width direction of conveying belt
23, and entirely supports the width direction of conveying
belt 23 from the inner periphery side of conveying belt
23. Note that, only one side of the end section of sup-
porting member 4 (a right end section in FIG. 3) is illus-
trated in FIG. 3, and an illustration and a description of
the other end section of supporting member 4 are omitted
because a configuration around supporting member 4 is
symmetrical on both sides in the width direction.
[0034] End section 4A of supporting member 4 is fixed
to side wall 6 provided on both sides in the width direction
of conveying belt 23, which is the outside of end section
4A of supporting member 4, in image forming apparatus
1. A square flat part of the rectangular-prism-shaped sup-
porting member 4 is disposed so as to face conveying
belt 23. Side wall 6 corresponds to "fixing member" of
the present invention.
[0035] End section 4A of supporting member 4 is
formed with hole 4B in which screw member 7 can be
inserted. In addition, side wall 6 is also formed with hole
6A in which screw member 7 can be inserted through.
Screw member 7 fixes end section 4A of supporting mem-
ber 4 to side wall 6 by being inserted into hole 4B of
supporting member 4 via side wall 6. That is, end section
4A of supporting member 4 is fixedly supported by side
wall 6 and screw member 7.
[0036] End section 4A of supporting member 4 is pulled
toward outside the width direction of conveying belt 23
(see an arrow) by being fixed in this manner. Specifically,
because side wall 6 is an immovable part of image form-
ing apparatus 1, supporting member 4 is relatively moved
to a side of side wall 6 with respect to the immovable side
wall 6 and screw member 7 by inserting screw member
7 into end section 4A of supporting member 4. That is,

side wall 6 and screw member 7 apply a load to pull sup-
porting member 4 to the side of side wall 6. Side wall 6
and screw member 7 correspond to "pulling section" of
the present invention.
[0037] Both end sections of supporting member 4 are
pulled to opposite sides to each other by side walls 6 and
screw members 7 since the configuration around sup-
porting member 4 is symmetrical on both sides in the
width direction as described above. In other words, a first
end section of supporting member 4 in the width direction
(e.g., a right end section in FIG. 3), and a second end
section of supporting member 4 in the width direction
(e.g., a left end section that is not shown in FIG. 3) are
pulled opposite to each other by side walls 6 and screw
members 7 that correspond to the respective end sec-
tions.
[0038] FIG. 4 illustrates an example of a configuration
of fixedly supporting both end sections of predetermined
supporting member 10. In such a configuration, a central
part in a width direction of supporting member 10 is low-
ered by its own weight, thereby causing supporting mem-
ber 10 to deform to a state in which the central part is
deflected. Therefore, belt member 11 supported by sup-
porting member 10 also possibly deflects in response to
the deflection, and there is a risk that a flatness of belt
member 11 cannot be secured. Thus, a gap between belt
member 11 and an image forming section cannot be ac-
curately adjusted at the time of adjusting the gap.
[0039] In addition, for example, although adopting a
configuration of providing an adjustment mechanism that
adjusts deflection can be considered in order to eliminate
the deflection of supporting member 10, this possibly
makes the configuration of the apparatus complicated as
a whole.
[0040] In the present embodiment in contrast, end sec-
tion 4A of supporting member 4 is pulled toward outside
the width direction of conveying belt 23 as illustrated in
FIG. 5. This configuration, as a result, reduces a deflec-
tion amount of a central part of supporting member 4
caused by the central part in the width direction of sup-
porting member 4 being lowered by its own weight That
is, side walls 6 and screw members 7 are configured to
pull end sections 4A of supporting member 4 so as to
correct a deflection deformation of the central part of sup-
porting member 4, thereby reducing a deflection of con-
veying belt 23 in response to the deflection of supporting
member 4.
[0041] Thus, the flatness of conveying belt 23 can be
secured in the present embodiment. Consequently, a de-
sired image can be formed on recording medium P pass-
ing through an image forming area, and a gap between
conveying belt 23 and recording head 3 can be accurately
adjusted at the time of adjusting the gap.
[0042] Further, a tensile load applied to supporting
member 4 enables to have a simple configuration be-
cause it is not necessary to provide an adjustment mech-
anism. In addition, it is possible to save space and cost
of an apparatus since it is not necessary to provide an
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adjustment mechanism.
[0043] Further, supporting member 4 is configured to
be fixed so as not to rotate since both end sections of
supporting member 4 are fixed to side walls 6 by screw
members 7.
[0044] When supporting member 4 is rotatably fixed,
there is a risk that the flatness of conveying belt 23 is
deteriorated by rotation of supporting member 4. For ex-
ample, when a section corresponding to a corner of sup-
porting member 4 in a rectangular prism shape faces to
conveying belt 23, a state of conveying belt 23 is fluctu-
ated by the corner, and thus the flatness is deteriorated.
[0045] In the present embodiment, however, a flat part
of supporting member 4 remains faced to conveying belt
23 since supporting member 4 cannot rotate. As a result,
it is possible to restrain conveying belt 23 from deterio-
rating its flatness caused by the rotation of supporting
member 4, and also it is possible to improve the flatness
of conveying belt 23.
[0046] In addition, since both end sections of support-
ing member 4 are individually fixed in this configuration,
when a manufacturing error occurs at each end, for ex-
ample, a tightening degree of screw member 7 on both
sides can be adjusted separately. As a result, adjusting
a fixed state of supporting member 4 for each end section
makes it easy to maintain the flatness of conveying belt
23 by supporting member 4.
[0047] Further, two supporting members 4 are provid-
ed at two positions, specifically, upstream and down-
stream sides of the portion of conveying belt 23 corre-
sponding to the image forming area, in such a manner
that the image forming area is positioned between two
supporting members 4. Consequently, the flatness of the
section corresponding to the image forming area of con-
veying belt 23 can be maintained by both the upstream
side and the downstream side, and thus the flatness of
the section corresponding to the image forming area of
conveying belt 23 can be further easily secured.
[0048] In the embodiment described above, the fixing
portions of the end sections of supporting member 4 are
provided in the central part in a direction in which sup-
porting member 4 and conveying belt 23 face each other
(a vertical direction), but the present invention is not lim-
ited thereto. For example, the fixing point of the end sec-
tion of supporting member 4 may be a portion closer to
conveying belt 23 from the central part of supporting
member 4 (see a broken line C) in the facing direction
as illustrated in FIG. 6. In other words, side wall 6 and
screw member 7 (pulling section) pull a portion closer to
conveying belt 23 from the central part of supporting
member 4 in the facing direction.
[0049] In this manner, a working point of the tensile
load applied to supporting member 4 can be brought
close to conveying belt 23. As a result, the side of sup-
porting member 4 facing conveying belt 23 can be easily
deformed, and thus it is possible to easily secure the
flatness of conveying belt 23.
[0050] Further, pulling a portion closer to conveying

belt 23 from the central part of supporting member 4 in
the facing direction allows to weaken a pulling force com-
pared to a configuration of pulling an opposite side portion
to conveying belt 23 from the central part. As a result, it
is possible to reduce the load applied to supporting mem-
ber 4, thereby causing a durability of supporting member
4 to improve. Further, weakening the force for pulling
supporting member 4 makes it possible to easily adjust
conveying belt 23. Accordingly, force required for adjust-
ment of conveying belt 23 can be reduced, thereby im-
proving an adjustability of conveying belt 23.
[0051] In addition, in the configuration illustrated in
FIG. 6, the side of supporting member 4 facing conveying
belt 23 is easily deformed by positioning the fixing point
of supporting member 4 on the side of conveying belt 23,
but the present invention is not limited thereto. For ex-
ample, the section modulus of first portion 41 of support-
ing member 4 may be configured to be lower than the
section modulus of second portion 42 of supporting mem-
ber 4 as illustrated in FIG. 7. Incidentally, a lateral direc-
tion in FIGS. 7 to 9 corresponds to a conveying direction
of conveying belt 23.
[0052] First portion 41 is a portion closer to conveying
belt 23 from the central part of supporting member 4 (see
a broken line C) in the facing direction of supporting mem-
ber 4 and conveying belt 23. Second portion 42 is a por-
tion other than first portion 41 of supporting member 4
and is on the opposite side of conveying belt 23 with first
portion 41 therebetween.
[0053] Supporting member 4 shown in FIG. 7 is con-
figured to have a trapezoidal shape in a cross-sectional
view, and surface 41A of first portion 41, which is an
upper bottom part in FIG. 7, is shorter than surface 42A
of second portion 42, which is a lower bottom part in FIG.
7.
[0054] First portion 41 is also more easily deformed
than second portion 42 in such a manner. That is, the
side of supporting member 4 facing conveying belt 23
can be easily deformed, and thus it is possible to easily
secure the flatness of conveying belt 23.
[0055] Further, the material of first portion 41 may be
softer than the material of second portion 42 as illustrated
in FIG. 8.
[0056] For supporting member 4 illustrated in FIG. 8,
first portion 41 is made of plastic such as polyacetal
(POM), and second portion 42 is made of metal.
[0057] First portion 41 is more easily deformed than
second portion 42 even in such a manner. That is, the
side of supporting member 4 facing conveying belt 23
can be easily deformed, and thus it is possible to easily
secure the flatness of conveying belt 23.
[0058] Further, first portion 41 may be formed with hol-
low section 41B as in a configuration illustrated in FIG.9.
In other words, supporting member 4 includes hollow
section 41B that is located closer to conveying belt 23
from the central part (see a broken line C) in the facing
direction of supporting member 4 and conveying belt 23.
Hollow section 41B extends in the width direction and
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penetrates supporting member 4.
[0059] First portion 41 is more easily deformed than
second portion 42 even in such a manner. That is, the
side of supporting member 4 facing conveying belt 23
can be easily deformed, and thus it is possible to easily
secure the flatness of conveying belt 23.
[0060] In this configuration in particular, when support-
ing member 4 is formed of a resin member or the like
rather than a metal member that has high rigidity, the
rigidity of the entire supporting member 4 can be secured
by second portion 42 that is not formed with a hollow
section.
[0061] In addition, when supporting member 4 is
formed of a member having high rigidity such as a metal
member, hollow section 41B may be formed not only in
first portion 41 but also in the entire supporting member
4 in the facing direction, for example.
[0062] Note that both end sections of supporting mem-
ber 4 are each fixed by side wall 6 and screw member 7
in the embodiment described above, but the present in-
vention is not limited thereto, and only one of the end
sections of supporting member 4 may be fixedly support-
ed by side wall 6 and screw member 7.
[0063] In a case of such supporting member 4, as il-
lustrated in FIG. 10, first end section 4A of supporting
member 4 in a width direction of an apparatus (a right
end section in FIG. 10) is fixedly supported by a right side
wall 6 and screw member 7. First end section 4A is dis-
posed at a space from the right side wall 6. Further, sec-
ond end section 4C of supporting member 4 in the width
direction (a left end section in FIG. 10) is fixedly supported
by a left side wall 6 of the apparatus. Specifically, second
end section 4C is fixed by being fitted into side wall 6.
[0064] That is, supporting member 4 is configured so
that second end section 4C is fixed to the left side wall 6
(a member other than pulling section) and first end sec-
tion 4A is fixedly supported by the right side wall 6 and
screw member 7 (pulling section).
[0065] It is possible to reduce a deflection deformation
of supporting member 4 even in such a configuration. In
addition, since the second end section is fixedly support-
ed without using the screw member, it is only necessary
to provide screw member 7 corresponding to the first end
section, and thus it is possible to reduce the number of
parts.
[0066] Further, pulling section is composed of side wall
6 and screw member 7 in the embodiment described
above, but the present invention is not limited thereto,
and it may be composed of an air cylinder, for example.
[0067] Specifically, as illustrated in FIG. 11, pulling
section 8 includes piston section 81 that is fixed to an
end section of supporting member 4, and a cylinder sec-
tion 82 that supports piston section 81 movably in a lateral
direction.
[0068] Pulling section 8 enables piston section 81 to
pull supporting member 4 outward by adjusting air pres-
sure in cylinder section 82.
[0069] The flatness of conveying belt 23 can be se-

cured even with this configuration, and thus the gap be-
tween conveying belt 23 and recording head 3 can be
accurately adjusted.
[0070] Further, as illustrated in FIG. 12, pulling section
may be configured to include energizing member 83 that
energizes the end section of supporting member 4 toward
outside of conveying belt 23.
[0071] Extension member 43 is provided on end sec-
tion 4A of supporting member 4 that is illustrated in FIG.
12. Extension member 43 includes extension section 43A
extending from end section 4A of supporting member 4,
and press section 43B provided at a distal end of exten-
sion section 43A.
[0072] Extension section 43A is formed in a cylindrical
shape, and is supported by side wall 6 that is provided
outside of end section 4A of supporting member 4 in im-
age forming apparatus 1. Pressing section 43B is con-
figured to have a larger diameter than extension section
43A, and is located outside side wall 6.
[0073] Energizing member 83 is a spring provided be-
tween side wall 6 and pressing section 43B. Energizing
member 83 energizes press section 43B outward with
respect to side wall 6. Side wall 6, extension member 43
and energizing member 83 correspond to "pulling sec-
tion" of the present invention.
[0074] In this manner, the outward energizing force to
pressing section 43B pulls supporting member 4 out-
ward. As a result, the flatness of conveying belt 23 can
be secured, and thus the gap between conveying belt 23
and recording head 3 can be accurately adjusted. Note
that extension member 43 may be separate from sup-
porting member 4.
[0075] Incidentally, supporting member 4 has the
square prism shape in the embodiment described above,
but the present invention is not limited thereto, and may
have a cylindrical shape, for example. Further, when a
supporting member has a cylindrical shape, it may be
fixed so as to be rotatable.
[0076] In addition, supporting member 4 has the quad-
rangular prism shape in the embodiment described
above, but the present invention is not limited thereto,
and may have a triangular prism shape or other polygonal
prism shapes. However, from a viewpoint of stabilizing
the flatness of conveying belt 23, it is preferable that a
flat part of the prismatic shape is placed to face conveying
belt 23.
[0077] Further, conveying belt 23 that conveys record-
ing medium P is exemplified as the belt member in the
embodiment described above, but the present invention
is not limited thereto, and it may be an intermediate trans-
fer belt or the like, for example.
[0078] Further, a configuration based on the inkjet
printing system is exemplified as the image forming sec-
tion using an example of recording head 3 including inkjet
heads in the embodiment described above, but the
present invention is not limited thereto, and other config-
urations than the inkjet printing system may be used as
the image forming section.
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[0079] In addition, two supporting members 4 are pro-
vided in the embodiment described above, but the
present invention is not limited thereto, and it is sufficient
to have one or more.
[0080] In addition, supporting members 4 are provided
with the image forming area in between in the embodi-
ment described above, but the present invention is not
limited thereto. For example, supporting member 4 may
be provided at any position as long as the position cor-
responds to the image forming area such as within the
range of the image forming area, the range between driv-
ing roller 21 and the end of the image forming area, and
the range between driven roller 22 and the other end of
the image forming area.
[0081] In addition, any of the embodiment described
above merely illustrates one example of embodiment for
carrying out the present invention, and the technical
scope of the present invention shall not be construed in
a limited manner thereby. That is, the present invention
can be carried out in various forms without deviating from
the gist or essential characteristics of the present inven-
tion.
[0082] Although embodiments of the present invention
have been described and illustrated in detail, the dis-
closed embodiments are made for purposes of illustration
and example only and not limitation. The scope of the
present invention should be interpreted by terms of the
appended claims.

Reference Signs List

[0083]

1 Image forming apparatus
2 Belt conveying device
3 Recording head
4 Supporting member
4A End section
4B Hole
5 Tension roller
6 Side wall
6A Hole
21 Driving roller
22 Driven roller
23 Conveying belt
100 Control section
110 Recording head driving section
120 Conveyance driving section
130 Input/output interface

Claims

1. An image forming apparatus (1) comprising:

an endless belt member (23);
an image forming section (3) that is disposed so
as to face the belt member (23) and that forms

an image in an image forming area facing the
belt member (23);
a supporting member (4) that extends in a width
direction of the belt member (23) and that en-
tirely supports the width direction of the belt
member (23) at a position corresponding to the
image forming area of the belt member (23); and
a pulling section (6, 7, 8, 43, 83) that pulls an
end section (4A) of the supporting member (4)
toward outside the belt member (23).

2. The image forming apparatus (1) according to claim
1, wherein the pulling section (6, 7, 8, 43, 83) pulls
the end section (4A) of the supporting member (4)
so as to correct a deflection deformation of a central
part of the supporting member (4) in the width direc-
tion.

3. The image forming apparatus (1) according to claim
1 or 2, wherein the pulling section (6, 7, 8, 43, 83)
pulls a portion closer to the conveying belt (23) from
the central part of the supporting member (4) in a
facing direction of the supporting member (4) and
the belt member (23).

4. The image forming apparatus (1) according to any
one of claims 1 to 3, wherein
the supporting member (4) includes a first portion
(41) that is closer to the belt member (23) from the
central part of the supporting member (4) in the fac-
ing direction of the supporting member (4) and the
belt member (23), and a second portion (42) that is
a portion other than the first portion (41); wherein
a section modulus of the first portion (41) is lower
than a section modulus of the second portion (42)

5. The image forming apparatus (1) according to claim
4, wherein a material of the first portion (41) is softer
than a material of the second portion (42).

6. The image forming apparatus (1) according to any
one of claims 1 to 5, wherein the supporting member
(4) is fixed so as not to rotate.

7. The image forming apparatus (1) according to any
one of claims 1 to 6, wherein:

the pulling section (6, 7, 8, 43, 83) is provided
on a side of a first end section (4A) of the sup-
porting member (4) in the width direction;
a second end section (4C) of the supporting
member (4) in the width direction is fixedly sup-
ported by a member other than the pulling sec-
tion (6, 7, 8, 43, 83); and
the first end section (4A) of the supporting mem-
ber (4) in the width direction is fixedly supported
by the pulling section (6, 7, 8, 43, 83).
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8. The image forming apparatus (1) according to any
one of claims 1 to 6, wherein:

the pulling section (6, 7, 8, 43, 83) is provided
corresponding to each of the both ends of the
supporting member (4) in the width direction;
and
the first end section (4A) of the supporting mem-
ber (4) in the width direction and the second end
section (4C) of the supporting member (4) in the
width direction are fixedly supported by respec-
tively corresponding pulling sections (6, 7).

9. The image forming apparatus (1) according to any
one of claims 1 to 8, wherein:

at least two of the supporting members (4) are
provided;
and the at least two supporting members (4) are
disposed such that the image forming area is
positioned between the at least two supporting
members (4).

10. The image forming apparatus (1) according to any
one of claims 1 to 9, wherein the pulling section (6,
7) comprises:

a fixing member (6) located outside the end sec-
tion (4A) of the supporting member (4); and
a screw member (7) inserted into both the fixing
member (6) and the end section (4A) of the sup-
porting member (4).

11. The image forming apparatus (1) according to any
one of claims 1 to 9, wherein the pulling section (8)
is an air cylinder comprises:

a piston section (81) that is fixed to the end sec-
tion (4A) of the supporting member (4); and
a cylinder section (82) that movably supports
the piston section (81).

12. The image forming apparatus (1) according to any
one of claims 1 to 9, wherein the pulling section (6,
43, 83) includes an energizing member (83) that en-
ergizes the end section (4A) of the supporting mem-
ber (4) toward outside the belt member (23).

13. The image forming apparatus (1) according to any
one of claims 1 to 12, wherein the supporting mem-
ber (4) includes a hollow section (41B) extending in
the width direction.

14. The image forming apparatus (1) according to claim
13, wherein the hollow section (41B) is located closer
to the belt member (23) from the central part of the
supporting member (4) in the facing direction of the
supporting member (4) and the belt member (23).

15. The image forming apparatus (1) according to any
one of claims 1 to 14, wherein the supporting mem-
ber (4) is in a prism shape or a cylindrical shape.
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