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(54) FIXING APPARATUS AND IMAGE FORMING APPARATUS

(57) A fixing apparatus (8A) includes: an endless fix-
ing belt (21); a pad member (22) having a receiving sur-
face (22a); a pressing rotator (10) pressing the fixing belt
(21) in a direction toward the receiving surface (22a) and
forming a nip portion (N) between an outer circumferen-
tial surface of the fixing belt (21) and the pressing rotator
(10); a supporting member (23) supporting the pad mem-
ber (22); and a heating source (24) to heat the fixing belt
(21). The supporting member (23) includes a base (23a)
having a flat plate shape and abutting on the supported

surface (22b) of the pad member (22), and an erected
wall (23b) having a flat plate shape and erected from the
base (23a) to partition a space inside the fixing belt (21)
into an upstream space (S1) and a downstream space
(S2). The erected wall (23b) is displaced upstream or
downstream in a recording-material transport direction
(DR2), from an intermediate position of the nip portion
(N). The heating source (24) is disposed in a larger one
of the upstream space (S1) and the downstream space
(S2).
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Description

Background

Technological Field

[0001] The present invention relates to a fixing appa-
ratus that causes a toner image formed on a recording
material such as paper to be thermally fixed on the re-
cording material, and also relates to an image forming
apparatus such as copier, printer, or facsimile including
the fixing apparatus installed in an image formation unit
forming an image by means of electrophotography. The
image forming apparatus is not limited to a specific type
such as color or monochrome one.

Description of the Related art

[0002] Generally, as a fixing apparatus included in an
electrophotographic image forming apparatus, a fixing
apparatus based on a thermal fixing system is used for
the sake of thermal efficiency and safety. This fixing ap-
paratus applies heat and pressure to a recording material
on which a toner image is formed, to thereby fix the toner
image on the recording material. In the fixing apparatus
based on the thermal fixing system, usually a recording
material on which a toner image is formed is held between
a heating rotator and a pressing rotator so as to thermally
fix the toner image on the recording material.
[0003] Heating rotators configured in different man-
ners are known. Among them, a heating rotator for which
an endless fixing belt is used is known. The heating ro-
tator for which the fixing belt is used is configured in the
form of a fixing belt unit. The fixing belt unit includes, in
addition to the fixing belt, a pad member against which
the fixing belt is pressed by the pressing rotator, a sup-
porting member supporting the pad member, and a heat-
ing source heating the fixing belt, for example. These
components are assembled into the fixing belt unit.
[0004] For example, Japanese Laid-Open Patent Pub-
lication No. 2010-276971 discloses a fixing apparatus
including a fixing belt unit as described above that serves
as a heating rotator. In the space inside the fixing belt of
the fixing belt unit disclosed in the aforementioned pub-
lication, the pad member, the supporting member, and
the heating source, for example, are arranged.
[0005] It is important for the fixing apparatus to have a
heating rotator configured to be compact for the sake of
energy saving. This is for the following reasons. The com-
pactness of the heating rotator enables reduction of the
thermal capacity of the heating rotator and thereby ena-
bles the heating rotator to be heated with less thermal
energy. As the heating rotator is compact, its surface
area is small, which enables prevention of useless heat
dissipation.
[0006] In the fixing belt unit disclosed in the above-
identified publication, the space inside the fixing belt is
substantially divided into two equal spaces by the sup-

porting member, and the heating source is disposed in
one of the two spaces. In this case, because the heating
source has a considerably large size, the size of the entire
fixing belt unit is inevitably large. In the case where the
fixing belt unit configured in the above-described manner
is used, energy cannot be saved sufficiently.

Summary

[0007] The present invention has been made to solve
the problems as described above, and an object of the
invention is to provide a compact fixing apparatus appro-
priate for energy saving as well as an image forming ap-
paratus including the fixing apparatus.
[0008] A fixing apparatus according to the present in-
vention causes a toner image formed on a recording ma-
terial to be fixed on the recording material. The fixing
apparatus includes a fixing belt, a pad member, a press-
ing rotator, a supporting member, and a heating source.
The fixing belt is endless. The pad member has a receiv-
ing surface facing an inner circumferential surface of the
fixing belt and a supported surface located opposite to
the receiving surface. The pressing rotator is disposed
to face an outer circumferential surface of the fixing belt,
and forms a nip portion between the pressing rotator and
the outer circumferential surface of the fixing belt. The
recording material is transported through the nip portion.
The supporting member supports the pad member, and
the heating source heats the fixing belt. The pressing
rotator is rotationally driven, in a state of pressing the
fixing belt in a pressing direction toward the receiving
surface, to cause the fixing belt to rotate following rotation
of the pressing rotator and to slide on the receiving sur-
face. The supporting member includes: a base having a
flat plate shape, disposed in a space inside the fixing belt,
and abutting on the supported surface; and an erected
wall having a flat plate shape and erected from the base
in a direction away from a position of the pressing rotator.
The erected wall partitions the space inside the fixing belt
into an upstream space located upstream in a recording-
material transport direction in which the recording mate-
rial is transported, and a downstream space located
downstream in the recording-material transport direction.
The erected wall is displaced upstream or downstream
in the recording-material transport direction, from an in-
termediate position of the nip portion in the recording-
material transport direction. The heating source is dis-
posed in a larger one of the upstream space and the
downstream space.
[0009] In the fixing apparatus according to the present
invention, preferably the heating source is disposed be-
tween opposite ends of the pad member in the recording-
material transport direction, as seen in the pressing di-
rection.
[0010] In the fixing apparatus according to the present
invention, the fixing belt includes a first specific portion
defining a space in which the heating source is disposed
and which is one of the upstream space and the down-
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stream space. Preferably a distance between the heating
source and the erected wall in the recording-material
transport direction is smaller than a distance between
the heating source and the first specific portion in the
recording-material transport direction.
[0011] In the fixing apparatus according to the present
invention, preferably a center position of the heating
source in the pressing direction is located between op-
posite ends of the erected wall in the pressing direction,
as seen in the recording-material transport direction.
[0012] In the fixing apparatus according to the present
invention, the heating source may include a plurality of
rod-like heaters each extending in a direction parallel with
an axial direction of the pressing rotator. In this case,
preferably the plurality of rod-like heaters are arranged
in the pressing direction.
[0013] In the fixing apparatus according to the present
invention, the plurality of rod-like heaters each have a
center position in the pressing direction, and preferably
the center position is located between opposite ends of
the erected wall in the pressing direction, as seen in the
recording-material transport direction.
[0014] In the fixing apparatus according to the present
invention, the plurality of rod-like heaters may consist of:
a short heater generating heat from only a region corre-
sponding to a central portion of the pressing rotator in
the axial direction of the pressing rotator; and a long heat-
er generating heat from a region corresponding to a sub-
stantially whole region of the pressing rotator in the axial
direction. In this case, preferably a distance from the
pressing rotator to the long heater is longer than a dis-
tance from the pressing rotator to the short heater.
[0015] In the fixing apparatus according to the present
invention, a high-reflectance member having a surface
with a reflectance higher than a reflectance of a surface
of the supporting member may be attached to at least a
part of the surface, facing the heating source, of the sup-
porting member.
[0016] In the fixing apparatus according to the present
invention, the high-reflectance member may be attached
to at least a part of a surface, facing the heating source,
of the erected wall.
[0017] In the fixing apparatus according to the present
invention, at least a part of a surface, facing the heating
source, of the supporting member may be formed of a
high-reflectance surface higher in reflectance than a re-
maining part of the surface of the supporting member.
[0018] In the fixing apparatus according to the present
invention, at least a part of a surface, facing the heating
source, of the erected wall may be formed of the high-
reflectance surface.
[0019] In the fixing apparatus according to the present
invention, the elected wall has a surface facing the heat-
ing source, and at least a part of the surface of the elected
wall may be formed of the high-reflectance surface.
[0020] In the fixing apparatus according to the present
invention, the supporting member may have an L-shaped
cross section extending continuously from one end of the

base in the recording-material transport direction to one
end of the erected wall in the pressing direction.
[0021] In the fixing apparatus according to the present
invention, the supporting member may include, in addi-
tion to the erected wall, a reinforcing auxiliary wall erected
from the base.
[0022] In the fixing apparatus according to the present
invention, preferably the supporting member is formed
of a single member.
[0023] In the fixing apparatus according to the present
invention, preferably the erected wall is displaced up-
stream in the recording-material transport direction from
the intermediate position of the nip portion in the record-
ing-material transport direction. In this case, the heating
source is disposed in the downstream space.
[0024] The fixing apparatus according to the present
invention may further include: a temperature sensor to
detect a temperature of the fixing belt; and a controller
to control operation of the heating source based on the
temperature detected by the temperature sensor. In this
case, preferably the erected wall is displaced upstream
in the recording-material transport direction from the in-
termediate position of the nip portion in the recording-
material transport direction, and the heating source is
disposed in the downstream space. In this case, prefer-
ably the temperature sensor is disposed to face an outer
circumferential surface of a second specific portion for
detecting a temperature of the second specific portion,
and the second specific portion is a portion of the fixing
belt, and the portion defines the upstream space.
[0025] An image forming apparatus according to the
present invention includes the above-described fixing ap-
paratus according to the present invention for use in im-
age formation.
[0026] According to the present invention, a compact
fixing apparatus appropriate for energy saving and an
image forming apparatus including the fixing apparatus
can be provided.
[0027] The foregoing and other objects, features, as-
pects and advantages of the present invention will be-
come more apparent from the following detailed descrip-
tion of the present invention when taken in conjunction
with the accompanying drawings.

Brief Description of the Drawings

[0028]

Fig. 1 is a schematic diagram of an image forming
apparatus in a first embodiment.
Fig. 2 is a schematic cross-sectional view of a fixing
apparatus in the first embodiment.
Fig. 3 is a schematic partially-cutaway plan view of
the fixing apparatus shown in Fig. 2.
Fig. 4 is an exploded perspective view of a pad mem-
ber and a supporting member shown in Figs. 2 and 3.
Fig. 5 is a diagram for illustrating an additional feature
of a configuration of the fixing apparatus shown in
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Fig. 2.
Fig. 6 is a diagram for illustrating another additional
feature of the configuration of the fixing apparatus
shown in Fig. 2.
Fig. 7 is a diagram for illustrating still another addi-
tional feature of the configuration of the fixing appa-
ratus shown in Fig. 2.
Fig. 8 is a schematic cross-sectional view of a fixing
apparatus in a second embodiment.
Fig. 9 is a schematic cross-sectional view of a fixing
apparatus in a third embodiment.
Fig. 10 is a schematic cross-sectional view of a fixing
apparatus in a fourth embodiment.
Fig. 11 is a schematic cross-sectional view of a fixing
apparatus in a fifth embodiment.
Fig. 12 is a diagram for illustrating an additional fea-
ture of a configuration of the fixing apparatus shown
in Fig. 11.
Fig. 13 is a diagram for illustrating another additional
feature of the configuration of the fixing apparatus
shown in Fig. 11.
Fig. 14 is a diagram for illustrating still another addi-
tional feature of the configuration of the fixing appa-
ratus shown in Fig. 11.

Detailed Description of Embodiments

[0029] 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.
[0030] In connection with the embodiments illustrated
below, a so-called tandem-type color printer based on
electrophotography and a fixing apparatus included in
the color printer are described by way of example, as an
image forming apparatus and a fixing apparatus to which
the present invention is applied. In the following embod-
iments, the same or common components are denoted
by the same reference characters in the drawings, and
the description thereof is not repeated.

First Embodiment

[0031] Fig. 1 is a schematic diagram of an image form-
ing apparatus in the first embodiment. Referring to Fig.
1, a general configuration of image forming apparatus 1
in the present embodiment is described.
[0032] As shown in Fig. 1, image forming apparatus 1
mainly includes an apparatus body 2 and a paper feed
unit 9. Apparatus body 2 includes an image forming sec-
tion 2A for forming an image on a sheet of paper which
is fed as a recording material, and a paper feed section
2B for feeding a sheet of paper to image forming section
2A. Paper feed unit 9 contains sheets of paper to be fed
to image forming section 2A and is removably disposed
in paper feed section 2B.
[0033] In image forming apparatus 1, various rollers 3
are disposed in image forming section 2A and paper feed

section 2B to form a transport path 4 through which a
sheet of paper is transported in a predetermined direc-
tion. As shown, a manual feed tray 9a may be disposed
separately for feeding a sheet of paper to image forming
section 2A.
[0034] Image forming section 2A mainly includes an
image generation unit 5 capable of forming respective a
toner image of yellow (Y), magenta (M), cyan (C), and
black (K), an exposure unit 6 for exposing a photorecep-
tor included in image generation unit 5, an intermediate
transfer belt 7a wound and held in image generation unit
5, a transfer unit 7 disposed on transport path 4 so that
transfer unit 7 is located on a path along which interme-
diate transfer belt 7a runs, and a fixing apparatus 8A in
the present embodiment described later herein. Fixing
apparatus 8A is disposed on transport path 4 and located
downstream of transfer unit 7.
[0035] Image generation unit 5 forms a toner image of
yellow (Y), magenta (M), cyan (C), and black (K), or a
toner image of black (K) only, through exposure by ex-
posure unit 6, and transfers the toner image to interme-
diate transfer belt 7a (so-called primary transfer). Accord-
ingly, on intermediate transfer belt 7a, a color toner image
or a monochrome toner image is formed.
[0036] Intermediate transfer belt 7a carries, to transfer
unit 7, the color toner image or monochrome toner image
formed on the surface of intermediate transfer belt 7a.
At transfer unit 7, the toner image is pressed together
with a sheet of paper transported from paper feed section
2B to transfer unit 7. Accordingly, the color toner image
or monochrome toner image formed on the surface of
intermediate transfer belt 7a is transferred to the sheet
of paper (so-called secondary transfer).
[0037] The sheet of paper to which the color toner im-
age or monochrome toner image is transferred is there-
after pressed and heated by fixing apparatus 8A. Accord-
ingly, a color image or monochrome image is formed on
the sheet of paper, and the paper on which the color
image or monochrome image is formed is thereafter dis-
charged from apparatus body 2.
[0038] Fig. 2 is a schematic cross-sectional view of the
fixing apparatus in the present embodiment, and Fig. 3
is a schematic partially-cutaway plan view of the fixing
apparatus shown in Fig. 2. Fig. 4 is an exploded perspec-
tive view of a pad member and a supporting member
shown in Figs. 2 and 3. Referring to Figs. 2 to 4, a con-
figuration of fixing apparatus 8A in the present embodi-
ment is described.
[0039] As shown in Figs. 2 and 3, fixing apparatus 8A
mainly includes a pressing roller 10 serving as a pressing
rotator, a fixing belt unit 20A serving as a heating rotator,
different kinds of guides 31 to 33 for transporting a sheet
of paper, a temperature sensor 40 detecting the temper-
ature of a fixing belt 21 included in fixing belt unit 20A,
and a controller 50 controlling operation of a heating
source 24 included in fixing belt unit 20A.
[0040] Pressing roller 10 is formed of a metal core 11
made of aluminum alloy, for example, and a rubber elastic
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layer 12 made of silicone rubber, for example, and dis-
posed to cover metal core 11. Pressing roller 10 has a
diameter of 25 mm, for example. Elastic layer 12 has a
thickness of 3 mm, for example. Pressing roller 10 may
further have a release layer made of fluorine-based resin,
for example, and covering elastic layer 12.
[0041] Pressing roller 10 is disposed to face an outer
circumferential surface of fixing belt 21, and has axial
opposite ends rotatably supported by a shaft-support
member (not shown). Pressing roller 10 is rotatably driv-
en by drive means such as motor (not shown). Pressing
roller 10 is configured to be elastically biased toward fix-
ing belt unit 20A by a biasing member (not shown).
[0042] Fixing belt unit 20A mainly includes a pad mem-
ber 22, a supporting member 23, a pair of belt guides 25,
and a high-reflectance member 26, in addition to fixing
belt 21 and heating source 24 described above.
[0043] Fixing belt 21 is endless and made up of a plu-
rality of layers, for example, in consideration of thermal
resistance, strength, and surface smoothness, for exam-
ple. Specifically, fixing belt 21 includes a base layer of
polyimide, for example, a rubber elastic layer of silicone
rubber, for example, and a release layer of fluorine-based
resin, for example. These multiple layers are arranged
successively in order of the base layer, the elastic layer,
and the release layer in the direction from inside to out-
side of fixing belt 21. Fixing belt 21 has a circumferential
length of 25 mm, for example. The base layer has a thick-
ness of 60 mm, for example, the elastic layer has a thick-
ness of 200 mm, for example, and the release layer has
a thickness of 30 mm, for example.
[0044] Pad member 22 is formed of an elongate mem-
ber extending in the axial direction of pressing roller 10.
Pad member 22 is disposed in the space inside fixing
belt 21. Pad member 22 has a substantially C-shaped
cross section orthogonal to the longitudinal direction. Pad
member 22 has a receiving surface 22a facing the inner
circumferential surface of fixing belt 21, and a supported
surface 22b located opposite to receiving surface 22a.
Pad member 22 is made of liquid crystal polymer, for
example.
[0045] Supporting member 23 is formed of an elongate
member extending in the axial direction of pressing roller
10, and mostly located in the space inside fixing belt 21.
Supporting member 23 is used to support pad member
22, and includes a base 23a in a flat plate shape and an
erected wall 23b in a flat plate shape that are disposed
in the space inside fixing belt 21. Supporting member 23
is formed of a metal member such as electrogalvanized
steel sheet (SECC), for example.
[0046] As shown in Figs. 2 to 4, in the present embod-
iment, erected wall 23b is erected from one of the ends,
in the widthwise direction, of base 23a. The widthwise
direction is orthogonal to both the longitudinal direction
and the thickness direction of base 23a. Supporting
member 23 is thus formed of a single member having an
L-shaped cross section located in the space inside fixing
belt 21.

[0047] As shown in Fig. 4, supporting member 23 is
disposed so that one of main surfaces of base 23a abuts
on supported surface 22b of pad member 22. In other
words, pad member 22 and supporting member 23 are
assembled so that pad member 22 covers base 23a of
supporting member 23. More specifically, pad member
22 has, at its predetermined position, a latch portion 22c
in the form of a hook, for example. Latch portion 22c is
engaged with base 23a of supporting member 23 to fix
pad member 22 to supporting member 23.
[0048] Erected wall 23b of supporting member 23 has
opposite ends in the longitudinal direction, and a fixing
portion 23d is located at each of these opposite ends.
Fixing portions 23d are fixed to sidewalls of a casing form-
ing fixing apparatus 8A, or fixed to a chassis for example
disposed inside apparatus body 2 of image forming ap-
paratus 1. Accordingly, pad member 22 is fixed in the
space inside fixing belt 21.
[0049] As shown in Figs. 2 and 3, heating source 24
includes a long heater 24A and a short heater 24B that
are a pair of rod-like heaters extending in a direction par-
allel with the axial direction of pressing roller 10. Heating
source 24 is disposed in the space inside fixing belt 21.
Heating source 24 is used to heat fixing belt 21. Long
heater 24A and short heater 24B are each configured as
a halogen heater.
[0050] Long heater 24A has a heat generation part
HG1 occupying a region corresponding to a substantially
entire region of pressing roller 10 in the axial direction.
Heat generation part HG1 generates heat to thereby heat
fixing belt 21 mainly by means of its radiant heat. Heat
generation part HG1 has an axial length (i.e., width W1
shown in Fig. 3) corresponding to the width of a sheet of
paper having a maximum width among sheets of paper
of different sizes to be fed to image forming apparatus 1.
[0051] Short heater 24B has a heat generation part
HG2 occupying only a region corresponding to a central
portion of pressing roller 10 in the axial direction. Heat
generation part HG2 generates heat to thereby heat fix-
ing belt 21 mainly by means of its radiant heat. Heat gen-
eration part HG2 has an axial length (i.e., width W2 shown
in Fig. 3) corresponding to the width of a sheet of paper
having a minimum width among sheets of paper of dif-
ferent sizes to be fed to image forming apparatus 1.
[0052] In the space inside fixing belt 21, a pair of belt
guides 25 is arranged so that one belt guide 25 is located
at one end of pressing roller 10 and the other belt guide
25 is located at the opposite end thereof in the axial di-
rection. A cross-sectional shape of the pair of belt guides
25 is substantially in the shape of C. Fixing belt 21 is
disposed to run slidably around the outer circumferential
surface of each belt guide. The pair of belt guides 25 is
fixed to sidewalls of the casing forming fixing apparatus
8A, or fixed to a chassis for example disposed inside
apparatus body 2 of image forming apparatus 1. Thus,
belt guides 25 guide rotation of fixing belt 21.
[0053] High-reflectance member 26 is formed of a
member having a surface higher in reflectance than the
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surface of supporting member 23. High-reflectance
member 26 is formed of a reflecting plate made of alu-
minum, for example. High-reflectance member 26 is used
to reflect light radiated from heating source 24 toward
fixing belt 21. High-reflectance member 26 enables fixing
belt 21 to be heated more efficiently. High-reflectance
member 26 is fixed to a predetermined location of the
surface of supporting member 23 by means of adhesion
or screw(s), for example.
[0054] Pressing roller 10 is configured to be elastically
biased toward fixing belt unit 20A by a biasing member
(not shown), as described above. As shown in Figs. 2
and 3, with pressing roller 10 elastically biased toward
fixing belt unit 20A by a biasing member (not shown),
fixing belt 21 is pressed against receiving surface 22a of
pad member 22.
[0055] With fixing belt 21 pressed against receiving
surface 22a of pad member 22, pressing roller 10 is ro-
tationally driven in the direction indicated by an arrow A
in Fig. 2, by drive means such as motor (not shown) as
described above. Accordingly, fixing belt 21 is rotated in
the direction indicated by an arrow B shown in Fig. 2
while sliding on receiving surface 22a of pad member 22,
following rotation of pressing roller 10.
[0056] A nip portion N is thus formed between pressing
roller 10 and the outer circumferential surface of fixing
belt 21. A sheet of paper is transported through nip por-
tion N. In other words, pressing roller 10 and fixing belt
unit 20A are arranged with paper transport path 4 be-
tween roller 10 and fixing belt unit 20A, so that nip portion
N formed therebetween is located on transport path 4.
[0057] As shown in Figs. 2 and 3, with fixing belt 21
pressed against receiving surface 22a of pad member
22, pressing roller 10 and fixing belt unit 20A are arranged
in a pressing direction DR1. In pressing direction DR1,
fixing belt 21 is pressed against receiving surface 22a of
pad member 22. A direction orthogonal to pressing di-
rection DR1 and orthogonal to the axial direction of press-
ing roller 10 is a transport direction DR2 in which a sheet
of paper is transported.
[0058] An entrance guide 31 is disposed at a position
on transport path 4. Entrance guide 31 is located up-
stream of nip portion N (i.e., located lower than nip portion
N in Fig. 2) in paper transport direction DR2. Entrance
guide 31 serves as a guide for reliably causing a sheet
of paper transported along transport path 4 to enter nip
portion N.
[0059] A separation guide 32 and an exit guide 33 are
also disposed at respective positions on transport path
4. Separation guide 32 and exit guide 33 are located
downstream of nip portion N (i.e., located higher than nip
portion N in Fig. 2) in paper transport direction DR2. Sep-
aration guide 32 serves as a guide for causing a sheet
of paper in close contact with fixing belt 21 to be sepa-
rated from fixing belt 21 when the sheet of paper is dis-
charged from nip portion N. Exit guide 33 serves as a
guide for causing the sheet of paper separated from fixing
belt 21 by separation guide 32 to reliably return onto

transport path 4.
[0060] As shown in Fig. 2, temperature sensor 40 is
disposed to face the outer circumferential surface of fix-
ing belt 21, and located upstream of nip portion N in the
rotational direction of fixing belt 21. Temperature sensor
40 is configured as a non-contact sensor capable of
measuring the temperature of fixing belt 21 without con-
tacting fixing belt 21, for example.
[0061] Based on the temperature detected by temper-
ature sensor 40, controller 50 controls operation of heat-
ing source 24 made up of long heater 24A and short
heater 24B to adjust the temperature of fixing belt 21 so
that it falls in a predetermined temperature range (150°C
or more and 180°C or less, for example) when fixing belt
21 passes through nip portion N.
[0062] As shown in Fig. 2, in fixing apparatus 8A in the
present embodiment, erected wall 23b of supporting
member 23 is displaced upstream in paper transport di-
rection DR2, from an intermediate position (position in-
dicated by reference P1 in the drawing) of nip portion N
in paper transport direction DR2, and erected wall 23b
is formed to be erected from base 23a in a direction away
from the position of pressing roller 10.
[0063] Erected wall 23b is formed to be relatively long.
Specifically, the length of erected wall 23b in the direction
in which erected wall 23b is erected (i.e., the direction
parallel with pressing direction DR1) is larger than a pre-
determined size (approximately a half or more of the di-
ameter of fixing belt 21, for example). Accordingly, the
space inside fixing belt 21 is substantially partitioned by
erected wall 23b into an upstream space S1 located up-
stream in paper transport direction DR2 and a down-
stream space S2 located downstream in paper transport
direction DR2.
[0064] As described above, erected wall 23b is dis-
placed upstream in paper transport direction DR2, from
the intermediate position of nip portion N indicated by
reference P1. Therefore, downstream space S2 is a larg-
er space than upstream space S1. Heating source 24 is
disposed in downstream space S2 which is the larger
space.
[0065] This configuration increases the efficiency of
space usage, relative to a configuration where the space
inside the fixing belt is partitioned by the supporting mem-
ber into two spaces that are substantially equal to each
other, and thereby enables downsizing of fixing belt unit
20A as a whole. It is therefore possible to heat fixing belt
21 with less thermal energy. As the surface area of fixing
belt 21 is reduced, useless heat dissipation can be pre-
vented. This configuration can be used to produce a com-
pact fixing apparatus appropriate for energy saving.
[0066] In fixing apparatus 8A in the present embodi-
ment, long heater 24A and short heater 24B are arranged
in pressing direction DR1. This configuration enables in-
crease of the efficiency of space usage, relative to the
case where other layouts of heating source 24 are used,
and thereby enables a compact fixing apparatus appro-
priate for energy saving to be produced.
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[0067] In fixing apparatus 8A in the present embodi-
ment, long heater 24A is located at a distance from press-
ing roller 10 longer than the distance from pressing roller
10 to short heater 24B. In such a configuration, long heat-
er 24A used relatively more frequently in a normal state
of use is located at a distance from fixing belt 21 shorter
than the distance from fixing belt 21 to short heater 24B
used relatively less frequently. Radiant heat generated
by heating source 24 can be used efficiently for heating
fixing belt 21. Thus, the fixing apparatus appropriate for
energy saving can be produced.
[0068] In fixing apparatus 8A in the present embodi-
ment, high-reflectance member 26 is attached to sub-
stantially the whole of the surface, facing heating source
24, of base 23a and erected wall 23b of supporting mem-
ber 23. This configuration enables efficient reflection, to-
ward fixing belt 21, of light radiated from heating source
24. A fixing apparatus appropriate for energy saving can
thus be produced.
[0069] In the present embodiment, high-reflectance
member 26 is attached to supporting member 23. Alter-
natively, the surface of supporting member 23 may be
plated in such a manner that a part of the surface of sup-
porting member 23 is a high-reflectance surface higher
in reflectance than the remaining part of the surface of
supporting member 23. This configuration also enables
efficient reflection, toward fixing belt 21, of light radiated
from heating source 24. A fixing apparatus appropriate
for energy saving can thus be produced.
[0070] The position where high-reflectance member
26 is attached and the position where the high-reflect-
ance surface is formed are not particularly limited. This
position may be the whole or a part of the surface of base
23a facing heating source 24, or the whole or a part of
the surface of erected wall 23b facing heating source 24,
besides the above-described positions. High-reflectance
member 26 may be additionally attached to the whole or
a part of the surface, failing to face heating source 24, of
base 23a and erected wall 23b, or the whole or a part of
the surface, failing to face heating source 24, of base 23a
and erected wall 23b may be additionally formed as a
high-reflectance surface.
[0071] In fixing apparatus 8A in the present embodi-
ment, supporting member 23 has an L-shaped cross sec-
tion extending continuously from one end of base 23a in
paper transport direction DR2 to one end of erected wall
23b in pressing direction DR1. This configuration enables
supporting member 23 to be formed easily by bending a
flat metal sheet, for example, which produces the effect
of reducing the manufacture cost.
[0072] In fixing apparatus 8A in the present embodi-
ment, supporting member 23 is formed of a single mem-
ber. This configuration enables reduction of the number
of parts and facilitates assembly work, which also pro-
duces the effect of reducing the manufacture cost.
[0073] Figs. 5 to 7 each illustrate an additional feature
of the configuration of the fixing apparatus shown in Fig.
2. In the following, features of the configuration of fixing

apparatus 8A in the present embodiment, specifically ad-
ditional features to be particularly mentioned in addition
to those described above, are described in detail with
reference to Figs. 5 to 7 and Fig. 2.
[0074] Referring to Figs. 2 and 5 to 7, "first specific
portion 21A" and "second specific portion 21B" are de-
fined for the sake of convenience of description. "First
specific portion 21A" is a portion of fixing belt 21, the
portion defines a space where heating source 24 is dis-
posed, and the space is one of the spaces into which the
space inside the fixing belt 21 is partitioned by erected
wall 23b of supporting member 23. "Second specific por-
tion 21B" is a portion of fixing belt 21, and the portion
defines upstream space S1. In the present embodiment,
heating source 24 is disposed in downstream space S2.
First specific portion 21A and second specific portion 21B
are therefore different portions of fixing belt 21.
[0075] In the fixing apparatus for which the fixing belt
is used, as the fixing belt rotates following rotation of the
pressing roller, an upstream portion of the fixing belt in
the paper transport direction (i.e., a portion to be intro-
duced into the nip portion) is drawn strongly by the press-
ing roller. Consequently, this portion becomes a pulled
state (tense state). Thus, in fixing apparatus 8A in the
present embodiment as well, as fixing belt 21 rotates fol-
lowing rotation of the pressing roller, the portion of fixing
belt 21 to be introduced into nip portion N (i.e., particularly
a downstream part of second specific portion 21B in the
rotational direction of fixing belt 21) is in a tense state.
[0076] In contrast, in the fixing apparatus for which the
fixing belt is used, as the fixing belt rotates following ro-
tation of the pressing roller, a downstream portion of the
fixing belt in the paper transport direction (i.e., a portion
ejected from the nip portion) is pushed out by the pressing
roller. Consequently, this portion becomes a sagged
state (loose state). Thus, in fixing apparatus 8A in the
present embodiment as well, as fixing belt 21 rotates fol-
lowing rotation of the pressing roller, the portion of fixing
belt 21 ejected from nip portion N (i.e., particularly an
upstream part of first specific portion 21 A in the rotational
direction of fixing belt 21) is in a loose state.
[0077] Accordingly, in fixing apparatus 8A in the
present embodiment, as fixing belt 21 rotates following
rotation of the pressing roller, the trajectory of second
specific portion 21B of fixing belt 21 is relatively stable.
In contrast, the trajectory of first specific portion 21A of
fixing belt 21 is unstable and tends to flap.
[0078] As shown in Fig. 5, in fixing apparatus 8A in the
present embodiment, heating source 24 is disposed be-
tween the opposite ends of pad member 22 in paper
transport direction DR2, as seen in pressing direction
DR1. In other words, heating source 24 is configured to
be located within a region R1 shown in Fig. 12.
[0079] This configuration enables a sufficient distance
between heating source 24 and first specific portion 21A
of fixing belt 21 to be ensured. Therefore, even when first
specific portion 21 A of fixing belt 21 flaps, first specific
portion 21A can be prevented from contacting or ap-
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proaching heating source 24. Failure of fixing belt 21 due
to excessive heating can thus be prevented.
[0080] As shown in Fig. 6, fixing apparatus 8A in the
present embodiment is configured so that a distance D1
between heating source 24 and erected wall 23b of sup-
porting member 23 in paper transport direction DR2 is
smaller than a distance D2 between heating source 24
and first specific portion 21A of fixing belt 21 in paper
transport direction DR2.
[0081] This configuration enables a sufficient distance
between heating source 24 and first specific portion 21A
of fixing belt 21 to be ensured. Therefore, even when first
specific portion 21A of fixing belt 21 flaps, first specific
portion 21A can be prevented from contacting or ap-
proaching heating source 24. Failure of fixing belt 21 due
to excessive heating can thus be prevented.
[0082] As shown in Fig. 7, in fixing apparatus 8A in the
present embodiment, a center position (position indicat-
ed by reference P2 in the drawing) of heating source 24
in pressing direction DR1 is located between the opposite
ends of erected wall 23b of supporting member 23 in
pressing direction DR1, as seen in paper transport direc-
tion DR2. In other words, the center position of heating
source 24 indicated by reference P2 is located within a
region R2 shown in Fig. 7.
[0083] More specifically, in fixing apparatus 8A in the
present embodiment, the center position (position indi-
cated by reference P2A in the drawing) of long heater
24A in pressing direction DR1 and the center position
(position indicated by reference P2B in the drawing) of
short heater 24B in pressing direction DR1 are both lo-
cated between the opposite ends of erected wall 23b of
supporting member 23 in pressing direction DR1, as seen
in paper transport direction DR2. Namely, the center po-
sition of long heater 24A indicated by reference P2A and
the center position of short heater 24B indicated by ref-
erence P2B are located within region R2 shown in Fig. 7.
[0084] This configuration enables increase of the effi-
ciency of space usage, relative to the case where other
layouts of heating source 24 are used, and thereby en-
ables a compact fixing apparatus appropriate for energy
saving to be produced. Moreover, light radiated from
heating source 24 can be reflected highly efficiently by
the surface of supporting member 23 or by high-reflect-
ance member 26 attached to the surface of supporting
member 23. This light can be used efficiently for heating
fixing belt 21. A fixing apparatus appropriate for energy
saving can thus be produced.
[0085] Referring to Fig. 2, in fixing apparatus 8A in the
present embodiment, temperature sensor 40 is located
upstream of nip portion N in the rotational direction of
fixing belt 21, as described above. More specifically, tem-
perature sensor 40 is located to face the outer circum-
ferential surface of second specific portion 21B of fixing
belt 21 for detecting the temperature of second specific
portion 21B.
[0086] In this configuration, the temperature of fixing
belt 21 detected by temperature sensor 40 is not the tem-

perature of the portion of fixing belt 21 directly heated by
heating source 24 but the portion thereof that is not di-
rectly heated by heating source 24 (i.e., the portion whose
temperature is relatively stable) because shielded by
erected wall 23b of supporting member 23.
[0087] As compared with a configuration where the
temperature sensor detects the portion of the fixing belt
that is directly heated by the heating source, an error of
the measured temperature due to low accuracy of the
positioning of temperature sensor 40, for example, can
be eliminated effectively. The temperature of fixing belt
21 at nip portion N can be adjusted to fall within a pre-
determined temperature range with high controllability.
This configuration can therefore be used to produce a
fixing apparatus capable of causing a toner image formed
on a sheet of paper to be fixed precisely and stably to
the paper.
[0088] In view of the above, it is preferable to suppress
increase of the temperature of erected wall 23b so as to
suppress undesired heating of second specific portion
21B of fixing belt 21 through supporting member 23, due
to increase of the temperature of supporting member 23
resultant from heating of erected wall 23b of supporting
member 23 by heating source 24. It is therefore prefer-
able that the position where high-reflectance member 26
is attached and the position where a high-reflectance sur-
face is formed should include at least the whole or a part
of the surface of erected wall 23b of supporting member
23 that faces heating source 24, in order to suppress
increase of the temperature of erected wall 23b.
[0089] As seen from the foregoing, fixing apparatus 8A
in the present embodiment and image forming apparatus
1 including this fixing apparatus can be implemented as
a compact fixing apparatus appropriate for energy saving
and an image forming apparatus including this fixing ap-
paratus.

Second Embodiment

[0090] Fig. 8 is a schematic cross-sectional view of a
fixing apparatus in the second embodiment. In the fol-
lowing, fixing apparatus 8B in the present embodiment
is described with reference to Fig. 8. Fixing apparatus
8B in the present embodiment is to be incorporated in
image forming apparatus 1 in the first embodiment, in-
stead of fixing apparatus 8A in the first embodiment.
[0091] As shown in Fig. 8, fixing apparatus 8B in the
present embodiment differs from fixing apparatus 8A in
the first embodiment only in that the former includes a
fixing belt unit 20B including a supporting member 23
having a different shape. Specifically, supporting mem-
ber 23 includes a reinforcing auxiliary wall 23c1 in addi-
tion to base 23a and erected wall 23b.
[0092] Reinforcing auxiliary wall 23c1 is erected from
an end. This end is one of the pair of ends of base 23a
in the paper transport direction, and different from the
end from which erected wall 23b extends. More specifi-
cally, reinforcing auxiliary wall 23c1 is formed to protrude
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from base 23a in a direction away from the position of
pressing roller 10.
[0093] Reinforcing auxiliary wall 23c1 is configured to
have a length in the erecting direction (i.e., direction par-
allel with pressing direction DR1) sufficiently smaller than
the length of erected wall 23b in the erecting direction
(i.e., direction parallel with pressing direction DR1). Re-
inforcing auxiliary wall 23c1 is thus configured so as not
to interfere with heating source 24 disposed in down-
stream space S2.
[0094] Supporting member 23 thus includes reinforc-
ing auxiliary wall 23c1 erected from base 23a in addition
to base 23a and erected wall 23b, which significantly in-
creases the rigidity of supporting member 23.
[0095] Fixing apparatus 8B having the above-de-
scribed configuration and image forming apparatus 1 in-
cluding this fixing apparatus provide the effects described
in connection with the first embodiment, and further pro-
vide the effect that undesired deformation of supporting
member 23 due to the pressing force applied by pressing
roller 10 can be prevented more reliably.
[0096] This configuration enables easy formation of
supporting member 23 by bending a flat metal sheet, for
example, which produces the effect that the manufacture
cost can be reduced, and also enables supporting mem-
ber 23 to be formed of a single member, which also pro-
duces the effect that the manufacture cost can be re-
duced.

Third Embodiment

[0097] Fig. 9 is a schematic cross-sectional view of a
fixing apparatus in the third embodiment. In the following,
fixing apparatus 8C in the present embodiment is de-
scribed with reference to Fig. 9. Fixing apparatus 8C in
the present embodiment is to be incorporated in image
forming apparatus 1 in the first embodiment, instead of
fixing apparatus 8A in the first embodiment.
[0098] As shown in Fig. 9, fixing apparatus 8C in the
present embodiment differs from fixing apparatus 8A in
the first embodiment only in that the former includes a
fixing belt unit 20C including a supporting member 23
having a different shape. Specifically, supporting mem-
ber 23 includes a reinforcing auxiliary wall 23c2 in addi-
tion to base 23a and erected wall 23b.
[0099] Reinforcing auxiliary wall 23c2 is erected from
a position of base 23a. This position is any position be-
tween a pair of ends of base 23a in the paper transport
direction, but other than the pair of ends of base 23a.
More specifically, reinforcing auxiliary wall 23c2 is formed
to protrude from base 23a in a direction away from the
position of pressing roller 10.
[0100] Reinforcing auxiliary wall 23c2 is configured to
have a length in the erecting direction (i.e., direction par-
allel with pressing direction DR1) sufficiently smaller than
the length of erected wall 23b in the erecting direction
(i.e., direction parallel with pressing direction DR1). Re-
inforcing auxiliary wall 23c2 is thus configured so as not

to interfere with heating source 24 disposed in down-
stream space S2.
[0101] Supporting member 23 thus includes reinforc-
ing auxiliary wall 23c2 erected from base 23a in addition
to base 23a and erected wall 23b, which significantly in-
creases the rigidity of supporting member 23.
[0102] Fixing apparatus 8C having the above-de-
scribed configuration and image forming apparatus 1 in-
cluding this fixing apparatus provide the effects described
in connection with the first embodiment, and further pro-
vide the effect that undesired deformation of supporting
member 23 due to the pressing force applied by pressing
roller 10 can be prevented more reliably.
[0103] This configuration enables supporting member
23 to be formed of a single member, which produces the
effect that the manufacture cost can be reduced.

Fourth Embodiment

[0104] Fig. 10 is a schematic cross-sectional view of a
fixing apparatus in the fourth embodiment. In the follow-
ing, fixing apparatus 8D in the present embodiment is
described with reference to Fig. 10. Fixing apparatus 8D
in the present embodiment is to be incorporated in image
forming apparatus 1 in the first embodiment, instead of
fixing apparatus 8A in the first embodiment.
[0105] As shown in Fig. 10, fixing apparatus 8D in the
present embodiment differs from fixing apparatus 8A in
the first embodiment only in that the former includes a
fixing belt unit 20D including a supporting member 23
having a different shape. Specifically, fixing belt unit 20D
differs from the above-described one in the position
where erected wall 23b of supporting member 23 is
formed on base 23a.
[0106] More specifically, erected wall 23b is erected
from a position of base 23a. This position is any position
between a pair of ends of base 23a in the paper transport
direction, but other than the pair of ends of base 23a.
Erected wall 23b is formed to be erected from base 23a
in the direction away from the position of pressing roller
10.
[0107] In the present embodiment as well, erected wall
23b is displaced upstream in paper transport direction
DR2, from the intermediate position of nip portion N in-
dicated by reference P1. Downstream space S2 is there-
fore a larger space than upstream space S1. Heating
source 24 is disposed in downstream space S2 which is
the larger space.
[0108] Fixing apparatus 8D having the above-de-
scribed configuration and image forming apparatus 1 in-
cluding this fixing apparatus provide the effects described
in connection with the first embodiment. A compact fixing
apparatus appropriate for energy saving and an image
forming apparatus including the fixing apparatus can thus
be implemented.
[0109] This configuration also enables supporting
member 23 to be formed of a single member, which pro-
duces the effect that the manufacture cost can be re-
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duced.

Fifth Embodiment

[0110] Fig. 11 is a schematic cross-sectional view of a
fixing apparatus in the fifth embodiment. In the following,
fixing apparatus 8E in the present embodiment is de-
scribed with reference to Fig. 11. Fixing apparatus 8E in
the present embodiment is to be incorporated in image
forming apparatus 1 in the first embodiment, instead of
fixing apparatus 8A in the first embodiment.
[0111] As shown in Fig. 11, fixing apparatus 8E in the
present embodiment differs from fixing apparatus 8A in
the first embodiment in that a fixing belt unit 20E of the
former includes a supporting member 23 having a differ-
ent shape and a heating source 24 disposed at a different
position.
[0112] Specifically, erected wall 23b of supporting
member 23 is displaced downstream in paper transport
direction DR2, from the intermediate position (position
indicated by reference P1 in the drawing) of nip portion
N in paper transport direction DR2, and erected wall 23b
is formed to be erected from base 23a in the direction
away from the position of pressing roller 10.
[0113] Erected wall 23b is formed to be relatively long.
Specifically, the length of erected wall 23b in the direction
in which erected wall 23b is erected (i.e., the direction
parallel with pressing direction DR1) is larger than a pre-
determined size (approximately a half or more of the di-
ameter of fixing belt 21, for example). Accordingly, the
space inside fixing belt 21 is substantially partitioned by
erected wall 23b into an upstream space S1 located up-
stream in paper transport direction DR2 and a down-
stream space S2 located downstream in paper transport
direction DR2.
[0114] As described above, erected wall 23b is dis-
placed downstream in paper transport direction DR2,
from the intermediate position of nip portion N indicated
by reference P1. Therefore, upstream space S1 is a larg-
er space than downstream space S2. Heating source 24
is disposed in upstream space S1 which is the larger
space.
[0115] This configuration increases the efficiency of
space usage, relative to a configuration where the space
inside the fixing belt is partitioned by the supporting mem-
ber into two spaces that are substantially equal to each
other, and thereby enables downsizing of fixing belt unit
20E as a whole. It is therefore possible to heat fixing belt
21 with less thermal energy. As the surface area of fixing
apparatus 21 is reduced, useless heat dissipation can
be prevented. This configuration can be used to produce
a compact fixing apparatus appropriate for energy sav-
ing.
[0116] This configuration enables supporting member
23 to be formed easily by bending a flat metal sheet, for
example, which produces the effect that the manufacture
cost can be reduced. Supporting member 23 can be
formed of a single member, which also provides the effect

that the manufacture cost can be reduced.
[0117] Figs. 12 to 14 each illustrate an additional fea-
ture of the configuration of the fixing apparatus shown in
Fig. 11. In the following, features of the configuration of
fixing apparatus 8E in the present embodiment, specifi-
cally additional features to be particularly mentioned in
addition to those described above, are described in detail
with reference to Figs. 12 to 14 and Fig. 11.
[0118] Referring to Figs. 11 to 14, like the first embod-
iment described above, "first specific portion 21A" and
"second specific portion 21B" are defined in the following
way. "First specific portion" is a portion of fixing belt 21
defining the space where heating source 24 is disposed,
of the inner space of fixing belt 21 partitioned by erected
wall 23b of supporting member 23, and "second specific
portion 21B" is a portion of fixing belt 21 defining up-
stream space S1. In fixing apparatus 8E in the present
embodiment, heating source 24 is disposed in upstream
space S1, and therefore, above-defined first specific por-
tion 21A and second specific portion 21B refer to the
same portion of fixing belt 21. Therefore, for the sake of
convenience, this portion of fixing belt 21 is referred to
as first specific portion 21A only. In the present embod-
iment, the portion of fixing belt 21 defining downstream
space S2 is defined as "third specific portion 21C."
[0119] In this case, in fixing apparatus 8E in the present
embodiment, as fixing belt 21 rotates following rotation
of the pressing roller, the trajectory of first specific portion
21A of fixing belt 21 is relatively stable. In contrast, the
trajectory of third specific portion 21C of fixing belt 21 is
unstable and tends to flap.
[0120] As shown in Fig. 11, in fixing apparatus 8E in
the present embodiment, heating source 24 is disposed
between the opposite ends of pad member 22 in paper
transport direction DR2, as seen in pressing direction
DR1. In other words, heating source 24 is configured to
be located within a region R1 shown in Fig. 12.
[0121] This configuration enables a sufficient distance
between heating source 24 and first specific portion 21A
of fixing belt 21 to be ensured. Therefore, first specific
portion 21 A of fixing belt 21 can be prevented from con-
tacting or approaching heating source 24. Failure of fixing
belt 21 due to excessive heating can thus be prevented.
[0122] This configuration also enables a sufficient dis-
tance between heating source 24 and third specific por-
tion 21C of fixing belt 21 to be ensured. Therefore, even
when third specific portion 21C of fixing belt 21 flaps,
third specific portion 21C can be prevented from contact-
ing or approaching heating source 24. Failure of fixing
belt 21 due to excessive heating can thus be prevented.
[0123] As shown in Fig. 13, fixing apparatus 8E in the
present embodiment is configured so that a distance D1
between heating source 24 and erected wall 23b of sup-
porting member 23 in paper transport direction DR2 is
smaller than a distance D2 between heating source 24
and first specific portion 21A of fixing belt 21 in paper
transport direction DR2.
[0124] This configuration enables a sufficient distance
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between heating source 24 and first specific portion 21A
of fixing belt 21 to be ensured. Therefore, first specific
portion 21 A of fixing belt 21 can be prevented from con-
tacting or approaching heating source 24. Failure of fixing
belt 21 due to excessive heating can thus be prevented.
[0125] In this configuration, erected wall 23b of sup-
porting member 23 is located between heating source
24 and third specific portion 21C of fixing belt 21 to there-
by shield third specific portion 21C from heating source
24. Therefore, even when third specific portion 21C of
fixing belt 21 flaps, third specific portion 21C can be pre-
vented from contacting or approaching heating source
24. Failure of fixing belt 21 due to excessive heating can
thus be prevented.
[0126] As shown in Fig. 14, in fixing apparatus 8E in
the present embodiment, a center position (position in-
dicated by reference P2 in the drawing) of heating source
24 in pressing direction DR1 is located between the op-
posite ends of erected wall 23b of supporting member
23 in pressing direction DR1, as seen in paper transport
direction DR2. In other words, the center position of heat-
ing source 24 indicated by reference P2 is located within
a region R2 shown in Fig. 14.
[0127] More specifically, in fixing apparatus 8E in the
present embodiment, the center position (position indi-
cated by reference P2A in the drawing) of long heater
24A in pressing direction DR1 and the center position
(position indicated by reference P2B in the drawing) of
short heater 24B in pressing direction DR1 are both lo-
cated between the opposite ends of erected wall 23b of
supporting member 23 in pressing direction DR1, as seen
in paper transport direction DR2. Namely, the center po-
sition of long heater 24A indicated by reference P2A and
the center position of short heater 24B indicated by ref-
erence P2B are located within region R2 shown in Fig. 14.
[0128] This configuration enables increase of the effi-
ciency of space usage, relative to the case where other
layouts of heating source 24 are used, and thereby en-
ables a compact fixing apparatus appropriate for energy
saving to be produced. Moreover, light radiated from
heating source 24 can be reflected highly efficiently by
the surface of supporting member 23 or by high-reflect-
ance member 26 attached to the surface of supporting
member 23. This light can be used efficiently for heating
fixing belt 21. A fixing apparatus appropriate for energy
saving can thus be produced.
[0129] As seen from the foregoing, fixing apparatus 8E
in the present embodiment and image forming apparatus
1 including this fixing apparatus can be implemented as
a compact fixing apparatus appropriate for energy saving
and an image forming apparatus including this fixing ap-
paratus.
[0130] The above description of the first to fifth embod-
iments illustrates the case where the present invention
is applied to the so-called tandem-type electrophoto-
graphic color printer as well as the fixing apparatus in-
cluded in the color printer. Uses to which the present
invention is applied, however, are not limited to them.

The present invention is also applicable to various types
of electrophotographic image forming apparatuses and
the fixing apparatus included in any of these electropho-
tographic image forming apparatuses.
[0131] Respective configurations of components such
as the pressing rotator, the heating source, and different
kinds of guides described above in connection with the
first to fifth embodiments may be modified appropriately
within the scope of the invention.
[0132] While the above description of the second and
third embodiments illustrates the case where one rein-
forcing auxiliary wall is erected from the base of the sup-
porting member in the direction away from the position
of the pressing rotator, more than one reinforcing auxil-
iary wall may be disposed and more than one reinforcing
auxiliary wall may be erected toward the pressing rotator.
Further, the reinforcing auxiliary wall may be disposed
on the erected wall of the supporting member.
[0133] The characteristic features illustrated in con-
nection with the first to fifth embodiments may be com-
bined within the scope of the present invention.
[0134] Although embodiments of the present invention
have been described and illustrated in detail, it is clearly
understood that the same is by way of illustration and
example only, not by way of limitation, and the scope of
the present invention should be interpreted by terms of
the appended claims.

Claims

1. A fixing apparatus causing a toner image formed on
a recording material to be fixed on the recording ma-
terial, the fixing apparatus comprising:

an endless fixing belt (21);
a pad member (22) having

a receiving surface (22a) facing an inner cir-
cumferential surface of the fixing belt (21)
and
a supported surface (22b) located opposite
to the receiving surface (22a);

a pressing rotator (10) disposed to face an outer
circumferential surface of the fixing belt (21), and
forming a nip portion (N) between the pressing
rotator (10) and the outer circumferential surface
of the fixing belt (21), the recording material be-
ing transported through the nip portion (N);
a supporting member (23) supporting the pad
member (22); and
a heating source (24) to heat the fixing belt (21),
the pressing rotator (10) being rotationally driv-
en, in a state of pressing the fixing belt (21) in a
pressing direction toward the receiving surface
(22a), to cause the fixing belt (21) to rotate fol-
lowing rotation of the pressing rotator (10) and
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to slide on the receiving surface (22a),
the supporting member (23) including

a base (23a) having a flat plate shape, dis-
posed in a space inside the fixing belt (21),
and abutting on the supported surface
(22b), and
an erected wall (23b) having a flat plate
shape and erected from the base (23a) in a
direction away from a position of the press-
ing rotator (10), the erected wall (23b) par-
titioning the space inside the fixing belt (21)
into an upstream space (S1) located up-
stream in a recording-material transport di-
rection in which the recording material is
transported, and a downstream space (S2)
located downstream in the recording-mate-
rial transport direction,

the erected wall (23b) being displaced upstream
or downstream in the recording-material trans-
port direction, from an intermediate position (P1)
of the nip portion (N) in the recording-material
transport direction,
the heating source (24) being disposed in a larg-
er one of the upstream space (S1) and the down-
stream space (S2).

2. The fixing apparatus according to claim 1, wherein
the heating source (24) is disposed between oppo-
site ends of the pad member (22) in the recording-
material transport direction, as seen in the pressing
direction.

3. The fixing apparatus according to claim 1 or 2,
wherein
the fixing belt (21) includes a first specific portion (21
A) defining a space in which the heating source (24)
is disposed and which is one of the upstream space
(S1) and the downstream space (S2), and a distance
(D1) between the heating source (24) and the erect-
ed wall (23b) in the recording-material transport di-
rection is smaller than a distance (D2) between the
heating source (24) and the first specific portion
(21A) in the recording-material transport direction.

4. The fixing apparatus according to any one of claims
1 to 3, wherein
a center position (P2) of the heating source (24) in
the pressing direction is located between opposite
ends of the erected wall (23b) in the pressing direc-
tion, as seen in the recording-material transport di-
rection.

5. The fixing apparatus according to any one of claims
1 to 4, wherein
the heating source (24) includes a plurality of rod-
like heaters (24A, 24B) each extending in a direction

parallel with an axial direction of the pressing rotator
(10), and
the plurality of rod-like heaters (24A, 24B) are ar-
ranged in the pressing direction.

6. The fixing apparatus according to claim 5, wherein
the plurality of rod-like heaters (24A, 24B) each have
a center position (P2A, P2B) in the pressing direc-
tion, and the center position (P2A, P2B) is located
between opposite ends of the erected wall (23b) in
the pressing direction, as seen in the recording-ma-
terial transport direction.

7. The fixing apparatus according to claim 5 or 6,
wherein
the plurality of rod-like heaters (24A, 24B) consist of:

a short heater (24B) generating heat from only
a region corresponding to a central portion of
the pressing rotator (10) in the axial direction of
the pressing rotator (10); and
a long heater (24A) generating heat from a re-
gion corresponding to a substantially whole re-
gion of the pressing rotator (10) in the axial di-
rection, and

a distance from the pressing rotator (10) to the long
heater (24A) is longer than a distance from the press-
ing rotator (10) to the short heater (24B).

8. The fixing apparatus according to any one of claims
1 to 7, wherein
a high-reflectance member (26) having a surface
with a reflectance higher than a reflectance of a sur-
face of the supporting member (23) is attached to at
least a part of the surface, facing the heating source
(24), of the supporting member (23).

9. The fixing apparatus according to claim 8, wherein
the high-reflectance member (26) is attached to at
least a part of a surface, facing the heating source
(24), of the erected wall (23b).

10. The fixing apparatus according to any one of claims
1 to 7, wherein
at least a part of a surface, facing the heating source
(24), of the supporting member (23) is formed of a
high-reflectance surface higher in reflectance than
a remaining part of the surface of the supporting
member (23).

11. The fixing apparatus according to claim 10, wherein
at least a part of a surface, facing the heating source
(24), of the erected wall (23b) is formed of the high-
reflectance surface.

12. The fixing apparatus according to any one of claims
1 to 11, wherein
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the supporting member (23) has an L-shaped cross
section extending continuously from one end of the
base (23a) in the recording-material transport direc-
tion to one end of the erected wall (23b) in the press-
ing direction.

13. The fixing apparatus according to any one of claims
1 to 11, wherein
the supporting member (23) includes, in addition to
the erected wall (23b), a reinforcing auxiliary wall
(23c1, 23c2) erected from the base (23a).

14. The fixing apparatus according to any one of claims
1 to 13, wherein
the supporting member (23) is formed of a single
member.

15. The fixing apparatus according to any one of claims
1 to 14, wherein
the erected wall (23b) is displaced upstream in the
recording-material transport direction from the inter-
mediate position (P1) of the nip portion (N) in the
recording-material transport direction, and
the heating source (24) is disposed in the down-
stream space (S2).

16. The fixing apparatus according to claim 15, further
comprising:

a temperature sensor (40) to detect a tempera-
ture of the fixing belt (21); and
a controller (50) to control operation of the heat-
ing source (24) based on the temperature de-
tected by the temperature sensor (40), wherein
the temperature sensor (40) is disposed to face
an outer circumferential surface of a second
specific portion (21B) for detecting a tempera-
ture of the second specific portion (21B), the
second specific portion (21B) is a portion of the
fixing belt (21), and the portion defines the up-
stream space (S1).

17. An image forming apparatus comprising the fixing
apparatus according to any one of claims 1 to 16 for
use in image formation.
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