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(54) HEATER AND IMAGE FORMING APPARATUS

(57) According to one embodiment, a heater has a
base member, a heat generating resistor, a wiring and a
switch. Three or more electrodes are disposed on the
base member to be spaced apart from each other in a
longitudinal direction of the base member. The heat gen-
erating resistor electrically interconnects electrodes

which form an electrode pair and face each other in the
longitudinal direction among the electrodes. The wiring
connects the electrodes forming the electrode pair to
have different polarities from each other. The switch is
connected to the wiring and configured to select an elec-
trode to which a voltage is to be applied.
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Description

FIELD

[0001] Embodiments of the present invention relate to
a heater and an image forming apparatus.

BACKGROUND

[0002] An image forming apparatus has a fixing device.
The fixing device thermally fixes toner on a sheet. The
fixing device has a fixing roller or fixing belt and a heat
source.
[0003] When the size of a sheet being passed there-
through is switched to a larger size, for example, a tem-
perature distribution on the fixing roller or fixing belt is
not immediately eliminated. After the sheet size is
switched, the fixing is performed in a state in which un-
evenness of the temperature distribution is large.
[0004] When a small sheet is consecutively passed
therethrough, a state in which the fixing roller or the fixing
belt is heated to a high temperature continues in a portion
that is not in contact with the sheet.
[0005] Such unevenness in temperature distribution
degrades a fixing quality. Particularly, in the case of color
printing, unevenness in color formation and in gloss may
occur in the fixed image.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006]

FIG. 1 is a schematic cross-sectional view showing
a configuration example of an image forming appa-
ratus according to a first embodiment.
FIG. 2 is an enlarged schematic cross-sectional view
showing a portion of an image forming unit according
to the first embodiment.
FIG. 3 is a schematic cross-sectional view showing
a configuration example of a main part of a fixing
device including a heater according to the first em-
bodiment.
FIG. 4 is a schematic cross-sectional view in a lon-
gitudinal direction showing a configuration example
of a heater according to the first embodiment.
FIG. 5 is a schematic plan view showing a configu-
ration example of a heater according to the first em-
bodiment.
FIG. 6 is a block diagram showing a configuration
example of a control system of an image forming
apparatus according to the first embodiment.
FIG. 7 is a flowchart showing an operation example
of an image forming apparatus according to the first
embodiment at the time of printing.
FIG. 8 is a flowchart showing an operation example
of fixing temperature control of an image forming ap-
paratus according to the first embodiment.
FIG. 9 is a schematic plan view showing a control

operation example of a heater according to the first
embodiment.
FIG. 10 is a schematic plan view showing a control
operation example of a heater of a comparative ex-
ample.
FIG. 11 is a block diagram showing a configuration
example of a control system of an image forming
apparatus according to a second embodiment.
FIG. 12 is a schematic cross-sectional view in a lon-
gitudinal direction showing a configuration example
of a heater according to the second embodiment.
FIG. 13 is a schematic plan view showing a config-
uration example of a heater according to the second
embodiment.
FIG. 14 is a flowchart showing an operation example
of fixing temperature control of an image forming ap-
paratus according to the second embodiment.
FIG. 15 is a schematic cross-sectional view showing
a configuration example of a main part of a heater
according to a third embodiment.
FIG. 16 is a schematic plan view showing a config-
uration example of a heater according to a fourth
embodiment.
FIG. 17 is a schematic plan view showing a config-
uration example of a heater according to a fifth em-
bodiment.
FIG. 18 is a schematic cross-sectional view showing
a configuration example of a heater according to a
sixth embodiment.

DETAILED DESCRIPTION

[0007] According to one embodiment, a heater has a
base member, a heat generating resistor, a wiring and a
switch. Three or more electrodes are disposed on the
base member to be spaced apart from each other in a
longitudinal direction of the base member. The heat gen-
erating resistor electrically interconnects electrodes
which form an electrode pair and face each other in the
longitudinal direction among the electrodes. The wiring
connects the electrodes forming the electrode pair to
have different polarities from each other. The switch is
connected to the wiring and configured to select an elec-
trode to which a voltage is to be applied.
[0008] Hereinafter, a heater and an image forming ap-
paratus of embodiments will be described with reference
to the drawings. In each of the drawings, the same com-
ponents are designated by the same reference charac-
ters.

(First embodiment)

[0009] FIG. 1 is a schematic cross-sectional view
showing a configuration example of an image forming
apparatus according to a first embodiment. In FIG. 1, a
dimension and a shape of each member are exaggerated
or simplified for easier viewing (the same applies to sub-
sequent drawings).
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[0010] An image forming apparatus 10 according to
the first embodiment shown in FIG. 1 is, for example, a
multi-function peripheral (MFP) which is a multi-function
copier, a printer, a copier, or the like. In the following
description, an MFP will be described as an example.
[0011] A document table 12 including transparent
glass is provided on an upper portion of a main body 11
of the image forming apparatus 10. An automatic docu-
ment feeder (ADF) 13 is provided on the document table
12. A manipulation panel 14 is provided on the upper
portion of the main body 11. The manipulation panel 14
includes an operation panel 14a having various keys and
a touch panel type display 14b.
[0012] A scanner 15 serving as a reading device is
provided under the ADF 13. The scanner 15 reads a doc-
ument sent by the ADF 13 or a document placed on the
document table 12. The scanner 15 generates image da-
ta of the document. The scanner 15 has an image sensor
16, for example. The image sensor 16 may be a contact
type image sensor. The image sensor 16 is disposed in
a main scanning direction (a depth direction in FIG. 1).
[0013] The image sensor 16 is configured to move
along the document table 12 when it reads an image of
the document placed on the document table 12. The im-
age sensor 16 is configured to read one page of the doc-
ument image line by line.
[0014] When the image sensor 16 reads the image of
the document sent by the ADF 13, the image sensor 16
is configured to read the received document at a fixed
position shown in FIG. 1.
[0015] The main body 11 of the image forming appa-
ratus 10 has a printer 17 at a center portion in a height
direction. The main body 11 has a plurality of paper feed-
ing cassettes 18 which accommodate a sheet P (paper)
of any of various sizes at a lower portion thereof.
[0016] The paper feeding cassettes 18 are configured
to accommodate the sheet P of any of various sizes on
a central reference. A central axis of the width of the sheet
P of any of various sizes in a direction perpendicular to
a conveying direction is aligned at a normal position.
[0017] Hereinafter, a direction perpendicular to the
conveying direction of the sheet P along a conveying
surface of the sheet P in the image forming apparatus
10 is referred to as "a conveyance perpendicular direc-
tion."
[0018] The printer 17 has a photosensitive drum and
an exposure unit 19.
[0019] The printer 17 is configured to form an image
on the sheet P according to image data read by the scan-
ner 15 or according to image data created by a personal
computer or the like. The printer 17 is a tandem type color
printer, for example.
[0020] The printer 17 has image forming units 20Y,
20M, 20C, and 20K of respective colors yellow (Y), ma-
genta (M), cyan (C), and black (K). The image forming
units 20Y, 20M, 20C, and 20K are disposed at a lower
side of an intermediate transfer belt 21. The image form-
ing units 20Y, 20M, 20C, and 20K are disposed in parallel

from upstream to downstream in a moving direction (a
direction from the left side to the right side in the drawing)
of the lower side of the intermediate transfer belt 21.
[0021] The exposure unit 19 has exposure units 19Y,
19M, 19C, and 19K corresponding to the image forming
units 20Y, 20M, 20C, and 20K, respectively.
[0022] The exposure unit 19 may be an exposure unit
using laser scanning or an exposure unit using a solid
scanning device such as a light emitting diode (LED).
When the laser scanning is used as the exposure unit, a
deflector may be commonly used between a plurality of
exposure units when each of the exposure units 19Y,
19M, 19C, and 19K has a different laser light source.
[0023] FIG. 2 is a schematic view showing an enlarged
cross section of the image forming unit 20K among the
image forming units 20Y, 20M, 20C, and 20K.
[0024] Configurations of the respective image forming
units 20Y, 20M, 20C, and 20K are different merely in
toner. Hereinafter, components common to the image
forming units 20Y, 20M, 20C, and 20K will be described
with reference to an example of the image forming unit
20K.
[0025] As shown in FIG. 2, the image forming unit 20K
has a photosensitive drum 22K serving as an image car-
rier. A charger 23K, a developer 24K, a primary transfer
roller 25K, a cleaner 26K, a blade 27K, and the like are
disposed around the photosensitive drum 22K in a rota-
tion direction t.
[0026] The charger 23K of the image forming unit 20K
uniformly charges a surface of the photosensitive drum
22K.
[0027] The exposure unit 19K is configured to irradiate
the surface of the photosensitive drum 22K with light
modulated according to the image data. The exposure
unit 19K is configured to form an electrostatic latent im-
age on the photosensitive drum 22K.
[0028] The developer 24K is configured to supply black
toner to the photosensitive drum 22K by a developing
roller 24a to which a developing bias is applied. The de-
veloper 24K is configured to develop the electrostatic la-
tent image on the photosensitive drum 22K.
[0029] The cleaner 26K has the blade 27K that comes
into contact with the photosensitive drum 22K. The blade
27K is configured to remove residual toner on the surface
of the photosensitive drum 22K.
[0030] As shown in FIG. 1, a toner cartridge 28 is dis-
posed above the image forming units 20Y, 20M, 20C,
and 20K.
[0031] The toner cartridge 28 is configured to supply
the toner to each of the developers 24Y, 24M, 24C, and
24K. The toner cartridge 28 includes toner cartridges
28Y, 28M, 28C, and 28K which respectively contain ton-
ers of yellow (Y), magenta (M), cyan (C), and black (K).
[0032] The intermediate transfer belt 21 is configured
to move circularly. The intermediate transfer belt 21 is
stretched over a drive roller 31 and a plurality of driven
rollers 32 (refer to FIG. 1). The intermediate transfer belt
21 comes into contact with the photosensitive drums 22Y,
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22M, 22C, and 22K from an upper side as in the drawing.
[0033] For example, as shown in FIG. 2, in the inter-
mediate transfer belt 21, the primary transfer roller 25K
is disposed at an inner side of the intermediate transfer
belt 21 at a position facing the photosensitive drum 22K.
[0034] When a primary transfer voltage is applied, the
primary transfer roller 25K primarily transfers a toner im-
age on the photosensitive drum 22K to the intermediate
transfer belt 21.
[0035] As shown in FIG. 1, a secondary transfer roller
33 faces the drive roller 31 with the intermediate transfer
belt 21 interposed therebetween.
[0036] A secondary transfer voltage is applied to the
secondary transfer roller 33 when the sheet P passes
through a secondary transfer position between the drive
roller 31 and the secondary transfer roller 33. When the
secondary transfer voltage is applied, the secondary
transfer roller 33 secondarily transfers the toner image
on the intermediate transfer belt 21 to the sheet P.
[0037] A belt cleaner 34 is disposed near the driven
rollers 32 on the left side in the drawing. The belt cleaner
34 removes a residual transfer toner on the intermediate
transfer belt 21 from the intermediate transfer belt 21.
[0038] As shown in FIG. 1, a paper feeding roller 35 is
provided between the paper feeding cassettes 18 and
the secondary transfer roller 33. The paper feeding roller
35 is configured to convey the sheet P taken out from
the inside of the paper feeding cassettes 18.
[0039] A fixing device 36 is disposed downstream (an
upper side in the drawing) of the secondary transfer roller
33 in the conveying direction of the sheet P.
[0040] A conveyance roller 37 is disposed downstream
of the fixing device 36 (an upper left side in the drawing)
in the conveying direction of the sheet P. The conveyance
roller 37 is configured to discharge the sheet P to a sheet
discharger 38.
[0041] A reverse conveying path 39 is disposed down-
stream of the fixing device 36 (the right side in the draw-
ing) in the conveying direction of the sheet P. The reverse
conveying path 39 is configured to reverse the sheet P
and guides it toward the secondary transfer roller 33. The
reverse conveying path 39 is used when double-sided
printing is performed.
[0042] FIG. 3 is a schematic cross-sectional view
showing a configuration example of a main part of the
fixing device 36.
[0043] As shown in FIG. 3, the fixing device 36 has a
fixing belt 363, a press roller 366, belt conveying rollers
364, a tension roller 365, and a heating member 361 (a
heater).
[0044] Although not shown in FIG. 3, the fixing device
36 further has a temperature detector 362 (refer to FIG.
6) as will be described below.
[0045] The fixing belt 363 is an endless belt. The fixing
belt 363 has an elastic layer on its surface. The fixing
belt 363 faces the press roller 366.
[0046] The press roller 366 has an elastic layer on the
surface thereof. The press roller 366 is rotatably support-

ed in a rotation direction t as in the drawing.
[0047] The fixing belt 363 and the press roller 366 have
a width (a width in the conveyance perpendicular direc-
tion of the sheet P) larger than a maximum sheet width
that can be passed in the image forming apparatus 10.
[0048] The fixing belt 363 is pressed against a surface
of the press roller 366. A contact portion between the
fixing belt 363 and the press roller 366 form a fixing nip.
The fixing nip is slightly longer than the maximum sheet
width that can be passed through. The width of the fixing
nip in a conveying direction A of the sheet P is set to a
predetermined width. The predetermined width is a width
to which an amount of heat for thermally fixing the toner
image that has been transferred to the sheet P can be
supplied.
[0049] The tension roller 365 and two belt conveying
rollers 364 are disposed inside the fixing belt 363. The
fixing belt 363 is stretched from the inside by the tension
roller 365 and the two belt conveying rollers 364.
[0050] The tension roller 365 presses an inside of the
fixing belt 363 at a position at which a contact portion of
the fixing belt 363 and the press roller 366 is sandwiched
therebetween. The tension roller 365 provides tension to
the fixing belt 363.
[0051] The belt conveying rollers 364 are configured
to be rotationally driven counterclockwise as in the draw-
ing (refer to the arrow s) by a driving motor (not shown
in the figure). When the belt conveying rollers 364 rotate,
the fixing belt 363 is rotationally driven counterclockwise
as represented by an arrow B as in the drawing.
[0052] The heating member 361 is configured to heat
the sheet P via the fixing belt 363 at the fixing nip.
[0053] A main part of the heating member 361 is
formed in a plate shape. The heating member 361 has
a heat generating portion on one surface in a plate thick-
ness direction. The heat generating portion of the heating
member 361 is in contact with an inner side of the fixing
belt 363 on a back side of the fixing nip. The heating
member 361 is disposed such that the longitudinal direc-
tion thereof follows a longitudinal direction of the fixing
nip.
[0054] The heating member 361 is pressed toward the
press roller 366 by a pressing member (not shown in the
figure). Since the heating member 361 presses the fixing
belt 363 to the press roller 366, the width of the fixing nip
in the conveying direction is maintained at a predeter-
mined width.
[0055] Heat generated in the heat generating portion
of the heating member 361 is thermally conducted in a
thickness direction of the fixing belt 363. The heat ther-
mally conducted to the fixing belt 363 is also thermally
conducted to the press roller 366 at a portion of the fixing
nip. When the sheet P passes through the fixing nip, the
sheet P is heated at the fixing nip.
[0056] The heating member 361 heats the fixing nip
by thermal conduction via the fixing belt 363. Therefore,
in the fixing device 36, temperature responsiveness of
the fixing nip is excellent compared to the case of a heat-
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ing method using radiation such as a halogen lamp.
[0057] A configuration example of the heating member
361 will be described in detail.
[0058] FIG. 4 is a schematic cross-sectional view in a
longitudinal direction showing a configuration example
of the heating member 361 according to the first embod-
iment. FIG. 5 is a schematic plan view showing a config-
uration example of the heating member 361 according
to the first embodiment. However, in FIG. 5, a surface
protective layer 361d to be described below is omitted
for easier viewing in the drawing.
[0059] As shown in FIG. 4, the heating member 361
has a base member 361a, an electrode 361b, a heat
generating resistor 361c, and the surface protective layer
361d. As shown in FIG. 5, the heating member 361 further
has wirings 361f and 361g and a switch 361e.
[0060] As shown in FIG. 4, the base member 361a in-
cludes a ceramic substrate, for example. A glaze layer
(not shown in the figure) is laminated on one surface in
a plate thickness direction of the ceramic substrate (a
surface of an upper side in the drawing).
[0061] A heat sink (not shown in the figure) configured
to dissipate extra heat of the heat generating portion may
be attached to the other surface in the plate thickness
direction of the ceramic substrate. The heat sink may be
made of an aluminum alloy. When the heat sink is at-
tached to the ceramic substrate, the heat sink also func-
tions to prevent a warp of the ceramic substrate.
[0062] The electrode 361b applies a voltage to the heat
generating resistor 361c to be described below. When
paper conveyance is on the central reference, five or
more electrodes 361b are provided on the glaze layer
(not shown in the figure) of the base member 361a.
[0063] In the configuration examples shown in FIGS.
4 and 5, the electrode 361b is constituted with seven
electrodes, including an electrode E0 (a central elec-
trode) and electrodes E1L, E2L, E3L, E1R, E2R, and
E3R.
[0064] As shown in FIG. 5, the electrode E0 is formed
in a linear shape and extends in a short direction perpen-
dicular to a longitudinal direction of the base member
361a. The line width of the electrode E0 is We. It is pref-
erable that the line width We be thin. The line width We
may be in a range of 0.5 to 3.0 mm, for example.
[0065] The electrode E0 is disposed at a center portion
in the longitudinal direction of the base member 361a. In
the fixing device 36, the longitudinal direction of the base
member 361a is aligned with the conveyance perpendic-
ular direction. The position of the electrode E0 in the lon-
gitudinal direction of the base member 361a is aligned
with a center of the conveying path in the conveyance
perpendicular direction of the fixing device 36.
[0066] Each electrode 361b is formed of a metal having
a high degree of conductivity. Each electrode 361b may
be formed of a metal such as aluminum or copper, for
example.
[0067] As shown in FIG. 4, on the left side of the elec-
trode E0 in the drawing, the electrodes E1L, E2L, and

E3L are disposed in that order at a pitch P0 from the
center toward a left end as in the drawing in the convey-
ance perpendicular direction.
[0068] On the right side of the electrode E0 in the draw-
ing, the electrodes E1R, E2R, and E3R are disposed in
that order at the pitch P0 from the center toward a right
end shown in the drawing in the conveyance perpendic-
ular direction.
[0069] As described above, the seven electrodes 361b
in the embodiment are disposed to be line-symmetrical
with respect to a center line of the line width of the elec-
trode E0 as the axis of symmetry.
[0070] As shown in FIG. 5, a shape of the electrodes
E1L, E2L, E3L E1R, E2R, and E3R in a plan view is the
same as that of the electrode E0. All the electrodes E1L,
E2L, E3L, E1R, E2R, and E3R are disposed in parallel
with the electrode E0. The position of the electrodes E1L,
E2L, E3L, E1R, E2R, and E3R in a short direction of the
base member 361a may be different from that of the elec-
trode E0. However, the electrodes E0, E1L, E2L, E3L,
E1R, E2R, and E3R extend in the longitudinal direction
of the base member 361a and are formed at positions
and with lengths that can traverse rectangular regions
having a width Wh in the short direction.
[0071] The wiring 361f electrically connects each end
of the electrodes E2L, E0, and E2R in the longitudinal
direction thereof (the short direction of the base member
361a) to a fixing power source 150a to be described be-
low.
[0072] The wiring 361g electrically connects each end
of the electrodes E3L, E1L, E1R, and E3R in the longi-
tudinal direction thereof (the short direction of the base
member 361a) to the fixing power source 150a to be de-
scribed below.
[0073] The fixing power source 150a is an alternating
current (AC) power source. In the fixing power source
150a, an AC voltage oscillating at an amplitude V and a
frequency f is applied between a terminal T1 (a first ter-
minal) and a terminal T2 (a second terminal). The termi-
nals T1 and T2 have polarities opposite to each other.
[0074] The fixing power source 150a may be disposed
at any position in the image forming apparatus 10. In the
embodiment, the fixing power source 150a is provided
as a part of a fixing control circuit 150 to be described
below as an example.
[0075] The electrodes E0, E2L, and E2R are wired to
the terminal T1 of the fixing power source 150a by the
wiring 361f. The electrodes E1L, E1R, E3L and E3R are
wired to the terminal T2 of the fixing power source 150a
by the wiring 361 g.
[0076] The switch 361e is provided between the fixing
power source 150a and the electrode 361b on the wirings
361f and 361g. The switch 361e selects the electrode
361b to which a voltage is applied by the fixing power
source 150a.
[0077] The switch 361e includes switches S2L, S2R,
S1, S3L, and S3R.
[0078] The electrode E0 is always electrically connect-
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ed to the terminal T1 by the wiring 361f.
[0079] The electrodes E2L and E2R are connected to
the terminal T1 respectively via the switches S2L and
S2R. The switch S2L (S2R) can turn on (ON) or turn off
(OFF) the electrical connection between the electrode
E2L (E2R) and the terminal T1.
[0080] The electrodes E1L and E1R are connected to
the terminal T2 via the switch S1. The switch S1 can turn
on or turn off the electrical connection between the elec-
trodes E1L and E1R and the terminal T2.
[0081] The electrodes E3L and E3R are connected to
the terminal T2 respectively via the switches S3L and
S3R. The switch S3L (S3R) can turn on or turn off the
electrical connection between the electrode E3L (E3R)
and the terminal T2.
[0082] A switching operation of each switch 361e is
individually controlled by the fixing control circuit 150 to
be described below.
[0083] Specific examples of each switch 361e include
a switching device, a field-effect transistor (FET), a triac,
a switching integrated circuit (IC), and the like.
[0084] Each switch 361e may be provided at any po-
sition of the wirings 361 f and 361g as long as the above-
described electrical connection is possible.
[0085] Each switch 361e may be integrated with a
member disposed in the fixing device 36 such as the
base member 361a, for example. Each switch 361e may
be provided on the wirings 361f and 361g extending to
the outside of the fixing device 36, for example. Each
switch 361e may be disposed inside the image forming
apparatus 10 in which the fixing power source 150a is
disposed.
[0086] According to such wirings, when each switch
361e is turned on, the electrodes E3L, E2L, E1L, E0,
E1R, E2R, and E3R are electrically connected respec-
tively to the terminals T2, T1, T2, T1, T2, T1, and T2.
Electrode pairs facing each other in the longitudinal di-
rection of the base member 361a (the electrodes E3L
and E2L, the electrodes E2L and E1L, and the like, for
example) are connected to the terminals having polarities
opposite to each other.
[0087] As shown in FIG. 4, the heat generating resistor
361c is laminated on a surface of the base member 361a.
The heat generating resistor 361c covers each electrode
361b. In the embodiment, the layer thickness of the heat
generating resistor 361c is constant.
[0088] As shown in FIG. 5, the heat generating resistor
361c has a strip shape extending in the longitudinal di-
rection of the base member 361a in a plan view. The
width of the heat generating resistor 361e in the short
direction is Wh in a plan view.
[0089] In a plan view, each electrode 361b traverses
the heat generating resistor 361c in the short direction.
Each electrode 361b is covered with the heat generating
resistor 361c within a range of the width Wh.
[0090] The heat generating resistor 361c electrically
interconnects the electrode pair facing each other in the
longitudinal direction of the base member 361 a among

each of the electrodes.
[0091] As shown in FIG. 4, the electrode pair formed
with the electrode E0 and the electrode E1 are electrically
interconnected by the heat generating resistor 361c hav-
ing a length of substantially P0 and the width Wh, for
example. This also applies to the other electrode pairs
facing each other in the longitudinal direction of the base
member 361 a.
[0092] The heat generating resistor 361c is formed of
a material that generates Joule heat when an AC voltage
is applied. As a material of the heat generating resistor
361c, a well-known material used to form a thermal head
may be used. The heat generating resistor 361c may be
formed of TaSiO2 or the like, for example.
[0093] The surface protective layer 361d protects a
surface of the heating member 361 which slides on an
inner peripheral surface of the fixing belt 363. As shown
in FIG. 5, the surface protective layer 361d is laminated
on the base member 361a to cover at least a surface of
the heat generating resistor 361c.
[0094] The surface protective layer 361d may be
formed of Si3N4 or the like as an example. The material
of the surface protective layer 361d is not limited to Si3N4.
[0095] The laminate of the heat generating resistor
361e and the surface protective layer 361d constitutes a
heat generating portion of the heating member 361.
[0096] With such a configuration, when a voltage is
applied to the electrode pair facing each other in the lon-
gitudinal direction of the heating member 361 by the fixing
power source 150a, an AC current flows between the
electrode pair to which the voltage is applied. The heat
generating resistor 361c between the electrode pair to
which the voltage is applied generates Joule heat.
[0097] As shown in FIG. 4, the heating member 361
has six heat generating regions R23L, R12L, R01L,
R01R, R12R, and R23R formed with the heat generating
resistor 361c sandwiched by the respective electrode
pairs. Here, the heat generating region R23L is a region
of the heat generating resistor 361c sandwiched by the
electrode pair of the electrodes E2L and E3L.
[0098] The size of each heat generating region is de-
termined by a disposition interval of each electrode pair.
In the embodiment, since the electrode 361b is arranged
at a regular pitch P0, the sizes of the respective heat
generating regions are equal to each other.
[0099] Here, the pitch P0 is determined according to
the sheet width of the sheet P that can be passed in the
image forming apparatus 10.
[0100] For example, it is assumed that the sizes that
can be passed in the image forming apparatus 10 are a
postcard size (100 mm x 148 mm), a compact disk (CD)
jacket size (121 mm x 121 mm), an A5R size (148 mm
x 210 mm), a B5R size (182 mm x 257 mm), an A4R size
(210 mm x 297 mm), a B5 size (257 mm x 182 mm), an
A4 size (297 mm x 210 mm), and an A3R size (297 mm
x 420 mm). In this case, the sheet widths of each sheet
P are 100 mm, 121 mm, 148 mm, 182 mm, 210 mm, 257
mm, 297 mm, and 297 mm, respectively.
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[0101] For example, it is assumed that the arrange-
ment pitch P0 of the respective electrodes 361b is 54.5
mm. At this time, a disposition interval L1 of the elec-
trodes E1L and E1R is 109 mm, a disposition interval L2
of the electrodes E2L and E2R is 218 mm, and a dispo-
sition interval L3 of the electrodes E3L and E3R is 327
mm.
[0102] In this case, when heat is generated at the heat
generating regions R01L and R01R, it is possible to fix
the sheet P of the postcard size. When heat is generated
at the heat generating regions R12L, R01L, R01R, and
R12R, it is possible to fix the sheet P of the CD jacket
size, the A5R size, the B5R size, and A4R size. When
heat is generated at the heat generating regions R23L,
R12L, R01L, R01R, R12R, and R23R, it is possible to fix
the sheet P of the B5 size, the A4 size, and A3R size.
[0103] The width of the heat generating region needed
for fixing is set to have a margin in consideration of con-
veyance accuracy of the sheet P, skewing, and heat es-
cape via a non-heated portion with respect to the sheet
width. However, when an image forming width on the
sheet P is smaller than the sheet width, the width of the
heat generating region needed for fixing may be set to
have the same margin as that of the image forming width.
[0104] Next, a configuration of a control system of the
image forming apparatus 10 will be described.
[0105] FIG. 6 is a block diagram showing a configura-
tion example of a control system 50 of the image forming
apparatus 10 according to the first embodiment.
[0106] However, members distinguished by the suffix-
es Y, M, C, and K are represented by characters from
which the subscripts are deleted in FIG. 6 for easier view-
ing. For example, a photosensitive drum 22 represents
the photosensitive drums 22Y, 22M, 22C, and 22K. The
same applies to a charger 23, a developer 24, a primary
transfer roller 25, and an exposure unit 19.
[0107] As shown in FIG. 6, the control system 50 has
a central processor (CPU) 100, a read-only memory
(ROM) 120, a random-access memory (RAM) 121, an
interface (I/F) 122, an input/output control circuit 123, a
paper feeding/conveyance control circuit 130, an image
forming control circuit 140, and a fixing control circuit 150
(a fixing controller).
[0108] The CPU 100 controls the entire image forming
apparatus 10. The CPU 100 realizes a processing func-
tion to form an image by executing a program stored in
the ROM 120 or the RAM 121.
[0109] The ROM 120 stores control programs, control
data, and the like, which manage a basic operation of
the image forming process. The RAM 121 is a working
memory.
[0110] The ROM 120 (or the RAM 121) stores, for ex-
ample, a control program which controls the image form-
ing unit 20, the fixing device 36, and the like, and various
control data used by the control program. As a specific
example of the control data in the embodiment, a corre-
sponding correlation between the size of the sheet P and
the switch which selects the heat generating region of

the heating member 361 to be heated is an exemplary
example.
[0111] A fixing temperature control program which
controls a temperature of the fixing device 36 includes a
heating width determination logic and a heating control
logic. The heating width determination logic detects the
size of the sheet P on which the toner image is formed
and determines a required heating width. The heating
control logic selects a heat generating region corre-
sponding to the required heating width and controls heat-
ing by the heating member 361.
[0112] The I/F 122 communicates with various devices
such as a user terminal, a facsimile, or the like.
[0113] The input/output control circuit 123 controls the
operation panel 14a and the display 14b.
[0114] The paper feeding/conveyance control circuit
130 controls a driving system included in the main body
11. For example, a motor group 130a which drives a pa-
per feeding roller 35 (refer to FIG. 1) and a resist roller
41 (refer to FIG. 1) of the conveying path is included in
the driving system. The paper feeding/conveyance con-
trol circuit 130 controls a driving system such as the motor
group 130a according to a control signal from the CPU
100 and detection results of various sensors 130b near
the paper feeding cassettes 18 (refer to FIG. 1) or ac-
cording to the conveying path.
[0115] The image forming control circuit 140 controls
the photosensitive drum 22, the charger 23, the exposure
unit 19, the developer 24, the primary transfer roller 25,
and the secondary transfer roller 33 according to the con-
trol signal from the CPU 100.
[0116] The fixing control circuit 150 controls a driving
motor 360, the heating member 361, and the temperature
detector 362 which are in the fixing device 36 according
to the control signal from the CPU 100.
[0117] The temperature detector 362 directly or indi-
rectly detects the temperature of the fixing belt 363 (refer
to FIG. 3) which forms the fixing nip. A thermistor is one
specific example of the temperature detector 362.
[0118] The temperature detector 362 may be disposed
at an inner side or an outer side of the fixing belt 363.
The temperature detector 362 may be disposed in the
heat generating portion of the heating member 361 in
contact with the fixing belt 363.
[0119] The number of temperature detectors 362 dis-
posed is not limited. When one temperature detector 362
is disposed, it is disposed in a range corresponding to
the width L1 (refer to FIG. 4) of the heating member 361,
for example.
[0120] When a plurality of temperature detectors 362
are disposed, for example, one temperature detector 362
may be disposed in each of the heat generating regions
of the heating member 361. The temperature distribution
in the longitudinal direction of the heat generating portion
of the heating member 361 is substantially symmetrical
with respect to the electrode E0. Therefore, one temper-
ature detector 362 may be disposed in each of the ranges
corresponding to the heat generating regions R01L,
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R12L, and R23L, or in each of the ranges corresponding
to the heat generating regions R01R, R12R, and R23R.
[0121] In the embodiment, the control program and the
control data of the fixing device 36 are configured to be
stored in the storage of the image forming apparatus 10
and are executed by the CPU 100; however a configu-
ration in which an arithmetic processor and a storage are
separately provided for exclusive use of the fixing device
36 is also acceptable.
[0122] Next, the following description will be based on
an operation of the image forming apparatus 10 at the
time of printing.
[0123] FIG. 7 is a flowchart showing an operation ex-
ample of the image forming apparatus 10 according to
the first embodiment at the time of printing.
[0124] The image forming apparatus 10 executes ACT
1 to ACT 14 shown in FIG. 7 in accordance with the flow
shown in FIG. 7 to print an image on the sheet P.
[0125] In ACT 1, the image forming apparatus 10 reads
image data. Reading of the image data may be performed
by an operator operating the scanner 15 to make the
scanner 15 read the document. Alternatively, the image
data may be read through a communication line connect-
ed to the image forming apparatus 10 via the I/F 122.
[0126] After the image data is read, ACT 2 is executed.
[0127] In ACT 2, the CPU 100 determines the paper
size to be printed. The CPU 100 determines the paper
size of the sheet P to be used for printing according to a
setting by the operation panel 14a, a document size de-
tected by the scanner 15, or a control signal from an
external device.
[0128] As a result, a sheet width of the sheet P passing
through the fixing device 36 is determined.
[0129] Therefore, ACT 2 ends.
[0130] When ACT 2 ends, ACT 3 is performed. In ACT
3, the CPU 100 selects a heat generating region corre-
sponding to the paper size.
[0131] The CPU 100 selects the heat generating region
to be heated according to the correlation between the
sheet width and the heat generating region.
[0132] In the ROM 120 of the embodiment, the corre-
spondence between the paper size and the heat gener-
ating region to be selected is stored as follows, for ex-
ample. In the case of the postcard size, the heat gener-
ating regions R01L and R01R are selected. In the case
of the CD jacket size, the A5R size, the B5R size, and
the A4R size, the heat generating regions R12L, R01L,
R01R, and R12R are selected. In the case of the B5 size,
the A4 size, and the A3R size, the heat generating re-
gions R23L, R12L, R01L, R01R, R12R and R23R are
selected.
[0133] In ACT 2, when the sheet P to be used for print-
ing is determined as the postcard size, for example, the
CPU 100 selects the heat generating regions R01L and
R01R to be heated.
[0134] Therefore, ACT 3 ends.
[0135] After ACT 3, ACT 4 is performed. In ACT 4, the
CPU 100 sends a control signal to start the fixing tem-

perature control (referred to as a fixing temperature con-
trol start signal) to the fixing control circuit 150. The CPU
100 sends information on the selected heat generating
region to the fixing control circuit 150 together with the
fixing temperature control start signal.
[0136] The fixing temperature control by the fixing con-
trol circuit 150 is continuously performed until the CPU
100 sends a control signal for ending the fixing temper-
ature control to the fixing control circuit 150.
[0137] When ACT 4 ends, ACT 5 is performed. In ACT
5, the CPU 100 sends the paper feeding/conveyance
control circuit 130 a control signal for feeding the sheet
P used for printing from the paper feeding cassettes 18.
[0138] The paper feeding/conveyance control circuit
130 performs the control of feeding the sheet P used for
printing from the paper feeding cassettes 18 according
to the control signal from the CPU 100. In addition, the
paper feeding/conveyance control circuit 130 drives the
paper feeding roller 35. The paper feeding roller 35 stops
in a state in which a leading end of the sheet P is in
contact with the resist roller 41.
[0139] Therefore, ACT 5 ends.
[0140] After ACT 5, ACT 6 is performed. Before de-
scribing ACT 6, the fixing temperature control by the fixing
control circuit 150 will be described. The fixing tempera-
ture control is performed in parallel with each operation
after ACT 6.
[0141] FIG. 8 is a flowchart showing an operation ex-
ample of the fixing temperature control of the image form-
ing apparatus 10 according to the first embodiment. FIG.
9 is a schematic plan view showing a control operation
example of the heating member 361 according to the first
embodiment.
[0142] The fixing control circuit 150 executes ACT 21
to ACT 29 shown in FIG. 8 in accordance with the flow
shown in FIG. 8.
[0143] First, ACT 21 is performed. In ACT 21, the fixing
control circuit 150 turns on the switch 361e connected to
the electrode pair sandwiching the selected heat gener-
ating region according to the information of the heat gen-
erating region selected by the CPU 100 sent from the
CPU 100.
[0144] When it is selected to heat the heat generating
regions R01L and R01R, for example, the fixing control
circuit 150 turns on the switch S1 among the switch 361e
and turns off the other switch.
[0145] As shown in FIG. 9, the electrode E0 is electri-
cally conducted to the terminal T1. When the switch S1
is turned on, the electrodes E1L and E1R are electrically
conducted to the terminal T2. The electrodes E2L and
E2R and the electrodes E3L and E3R (not shown in the
figure) are not electrically conductive with the terminals
T1 and T2, respectively.
[0146] A voltage corresponding to the potential differ-
ence between the terminals T1 and T2 is applied between
the electrodes E0 and E1L and between the electrodes
E0 and E1R. A current flows between the electrodes E0
and E1L and between the electrodes E0 and E1R in op-
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posite directions to each other. This current flows in sub-
stantially a uniform amount in the width direction of the
heat generating resistor 361e having the width Wh and
the length P0.
[0147] Due to the Joule heat generated by this current,
the heat generating resistor 361e of the heat generating
regions R01L and R01R starts to generate heat.
[0148] In the embodiment, the heat generating resistor
361c is laminated on the electrode E0 which is a bound-
ary of the heat generating regions. Since the heat gen-
erating resistor 361e on the electrode E0 has low current
density compared to the side of the electrode E0, an
amount of heat generation thereof is reduced. However,
the line width of the electrode E0 can be an extent of 0.5
mm or more and 3.0 mm or less. As a result, the heat
generating resistor 361c on the electrode E0 immediately
rises in temperature by thermal conduction from the sur-
roundings.
[0149] On the other hand, no voltage is applied be-
tween the electrode pairs other than the electrodes E0
and E1L and the electrodes E0 and E1R. Heat generation
does not occur in the heat generating regions R12L,
R12R, R23L, and R23R.
[0150] The heat generating resistor 361c generates
heat substantially uniformly in a rectangular range,
whose center is the electrode E0, having the width Wh
and the length L1 (=2·P0).
[0151] Similarly, when the heat generating regions
R01L, R01R, R12L, and R12R are selected to be heated,
the fixing control circuit 150 turns on the switches S1,
S2L, and S2R among the switch 361e and turns off the
switches S3L and S3R. The heat generating resistor
361c generates heat substantially uniformly in a rectan-
gular range, whose center is the electrode E0, having a
width Wh and a length L2 (=4·P0).
[0152] When the heat generating regions R01L, R01R,
R12L, R12R, R23L, and R23R are selected to be heated,
the fixing control circuit 150 turns all of the switch 361e
on. The heat generating resistor 361c generates heat
substantially uniformly in a rectangular range, whose
center is the electrode E0, having a width Wh and a length
L3 (=6·P0).
[0153] After ACT 21, ACT 22 is performed. In ACT 22,
the fixing control circuit 150 determines whether or not a
control signal (hereinafter referred to as a fixing temper-
ature control end signal) for ending the fixing temperature
control sent by the CPU 100 has been received.
[0154] When the fixing control circuit 150 receives the
fixing temperature control end signal (ACT 22: YES),
ACT 29 is performed.
[0155] When the fixing control circuit 150 has not re-
ceived the fixing temperature control end signal (ACT 22:
NO), ACT 23 is performed.
[0156] In ACT 23, the fixing control circuit 150 detects
the temperature of the fixing belt 363 which forms the
fixing nip using the temperature detector 362.
[0157] When the temperature detector 362 indirectly
detects the temperature of the fixing belt 363, the fixing

control circuit 150 converts the detected temperature into
the temperature of the fixing nip of the fixing belt 363.
For example, a correlation between the detected tem-
perature by the temperature detector 362 and the tem-
perature of the fixing nip is stored in the ROM 120 in
advance as a conversion table or the like.
[0158] When a plurality of temperature detectors 362
are disposed, in ACT 23, the fixing control circuit 150
executes the following operations according to the tem-
perature information by the temperature detectors 362
which detect the temperature of the selected heat gen-
erating region.
[0159] Therefore, ACT 23 ends.
[0160] After ACT 23, ACT 24 is performed. In ACT 24,
the fixing control circuit 150 determines whether or not
the temperature detected in ACT 23 (hereinafter referred
to as a detected temperature) falls within a predeter-
mined temperature range. When the fixing control circuit
150 obtains the detected temperature according to the
detection signals of the plurality of temperature detectors
362, the determination is carried out according to the
lowest detected temperature in the range corresponding
to the selected heat generating region.
[0161] The predetermined temperature range is deter-
mined in advance as a temperature range to fix the toner
image on the sheet P and is stored inside the fixing control
circuit 150 or the ROM 120. When the fixing temperature
is 150°C, for example, the predetermined temperature
range may be a temperature range of 150°C610°C.
[0162] When the detected temperature falls within the
predetermined temperature range (ACT 24: YES), ACT
25 is performed.
[0163] When the detected temperature is outside the
predetermined temperature range (ACT 24: NO), ACT
26 is performed.
[0164] In ACT 25, the fixing control circuit 150 turns on
a conveyance permission signal. The conveyance per-
mission signal is used for conveyance control of the im-
age forming apparatus 10 by the CPU 100 as will be
described below.
[0165] After ACT 25 ends, ACT 22 is performed.
[0166] In ACT 26, it is determined whether or not the
detected temperature exceeds an upper limit value (a
temperature upper limit) of the predetermined tempera-
ture range.
[0167] When it is determined that the detected temper-
ature exceeds the upper limit value of the predetermined
temperature range (ACT 26: YES), ACT 27 is performed.
[0168] When it is determined that the detected temper-
ature is equal to or less than the upper limit value of the
predetermined temperature range (ACT 26: NO), ACT
28 is performed.
[0169] In ACT 27, power supply to the heat generating
region, that has started to apply voltage in ACT 22, is
turned off. Thereafter, ACT 22 is performed.
[0170] In ACT 28, power supply to the heat generating
region that has started to apply the voltage in ACT 22 is
turned on. Thereafter, ACT 22 is performed.
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[0171] In this manner, the fixing control circuit 150 per-
forms the ON/OFF control of the power supply for the
heat generating region by repeating the operation from
ACT 22 until the fixing temperature control end signal is
detected in ACT 22. As a result, the temperature of the
selected heat generating region is controlled to be within
the predetermined temperature range.
[0172] In ACT 29, the fixing control circuit 150 turns off
all the switches 361e. Therefore, the fixing temperature
control ends.
[0173] Here, the process returns to the description of
ACT 6 shown in FIG. 7.
[0174] In ACT 6, the CPU 100 determines whether or
not the conveyance permission signal is turned on by the
fixing control circuit 150.
[0175] When the conveyance permission signal is
turned on (ACT 6: YES), the CPU 100 executes an image
forming control program which controls the image form-
ing unit 20. Therefore, the image forming control is start-
ed. Specifically, first, ACT 7 and ACT 10 are performed
in parallel.
[0176] When the conveyance permission signal is
turned off (ACT 6: NO), ACT 6 is performed.
[0177] As described above, in the embodiment, the im-
age forming control is not started until the fixing nip reach-
es the fixing temperature and the conveyance permission
signal is turned on.
[0178] When the image forming process is started, the
CPU 100 processes the read image data (ACT 7). There-
after, the CPU 100 sends image data and a control signal
of starting image formation to the image forming control
circuit 140.
[0179] The image forming control circuit 140 performs
control of writing an electrostatic latent image on the sur-
face of the photosensitive drum 22 (ACT 8) and devel-
oping the electrostatic latent image in the developer 24
(ACT 9). The developed toner image is conveyed to the
secondary transfer position by the intermediate transfer
belt 21.
[0180] Thereafter, the image forming control circuit
140 performs control of ACT 11 to be described below.
[0181] On the other hand, in ACT 10, the CPU 100
performs control of conveying the sheet P to a transfer
portion. The transfer portion is a position in which the
intermediate transfer belt 21 and the secondary transfer
roller 33 are in contact with each other. The CPU 100
sends the paper feeding/conveyance control circuit 130
a control signal of starting conveyance of the sheet P
toward the transfer portion. The paper feeding/convey-
ance control circuit 130 drives the resist roller 41.
[0182] The leading end of the sheet P reaches the sec-
ondary transfer position in accordance with the timing at
which the developed toner image moves to the second-
ary transfer position by the intermediate transfer belt 21.
[0183] ACT 11 is started at the timing at which the toner
image and the sheet P reach the transfer portion.
[0184] In ACT 11, the image forming control circuit 140
performs control of transferring the toner image on the

intermediate transfer belt 21 to the sheet P. The image
forming control circuit 140 applies the secondary transfer
voltage to the secondary transfer roller 33. The applica-
tion of the secondary transfer voltage is performed until
the entire sheet P has passed through the secondary
transfer position. The sheet P to which the toner image
is transferred is conveyed to the fixing device 36.
[0185] Therefore, ACT 11 ends.
[0186] When the sheet P is conveyed to the fixing de-
vice 36, ACT 12 is performed. In ACT 12, the toner image
on the sheet P is fixed by the fixing device 36.
[0187] As shown in FIG. 3, the sheet P enters between
the fixing belt 363 and the press roller 366 of the fixing
device 36. At the fixing nip, the heat generating region
corresponding to the paper size of the sheet P is tem-
perature-controlled to be in the predetermined tempera-
ture range. The sheet P is heated and pressurized while
passing through the fixing nip so that the toner image is
fixed on the sheet P.
[0188] The fixing temperature control by the fixing con-
trol circuit 150 is continued even while the sheet P passes
through the fixing device 36. As a result, the fixing belt
363 can maintain the predetermined temperature range
at the fixing nip corresponding to the selected heat gen-
erating region.
[0189] On the other hand, since the fixing belt 363 is
not heated in the heat generating region through which
the sheet P does not pass, heating of the region to which
the toner image need not be fixed is reduced.
[0190] When the entire sheet P passes through the
fixing nip, passage of the sheet P is detected by a sensor
130b (not shown in the figure). ACT 12 ends.
[0191] When the passage of the sheet P in the fixing
device 36 is detected by the sensor 130b (not shown in
the figure), ACT 13 shown in FIG. 7 is performed. In ACT
13, the CPU 100 determines whether or not to end the
printing. The CPU 100 compares the set number of cop-
ies with the number of copies already printed and deter-
mines to end the printing when printing for the set number
of copies is completed.
[0192] When the CPU 100 determines that the printing
is completed (ACT 13: YES), ACT 14 is performed.
[0193] When the CPU 100 determines that the printing
is continued (ACT 13: NO), ACT 1 is performed. That is,
when image data to be printed still remains, the process
is returned to ACT 1 and the same process is repeated
until all the printing is completed.
[0194] In ACT 14, the CPU 100 performs control to end
the fixing temperature control. Specifically, the CPU 100
sends the fixing temperature control end signal to the
fixing control circuit 150.
[0195] When the fixing control circuit 150 receives the
fixing temperature control end signal, ACT 29 branched
off from ACT 22 in FIG. 8 is executed. As a result, power
supply to all of the heat generating regions is turned off
to end the fixing temperature control.
[0196] When ACT 14 ends, printing by the image form-
ing apparatus 10 ends.
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[0197] In the image forming apparatus 10 of the em-
bodiment, the heating member 361 of the fixing device
36 has the plurality of heat generating regions. The plu-
rality of heat generating regions are heated only in a
range in which the generating regions overlap the sheet
width of the sheet P to be printed. Therefore, power sup-
ply to the heat generating resistor 361c of the heat gen-
erating region through which the sheet P does not pass
is stopped in accordance with the size of the sheet width
of the sheet P. Therefore, energy saving is possible when
the sheet P with a small sheet width is printed.
[0198] In the heating member 361, the electrodes 361b
are facing each other in the longitudinal direction of the
base member 361a. The electrode pair of the electrodes
361b facing each other in the longitudinal direction of the
base member 361a are connected to different polarities
of the fixing power source 150a from each other. As a
result, the heat generating resistor 361c can be disposed
continuously on each of the electrodes 361b. In the heat-
ing member 361, no gap is required between adjacent
heat generating regions. Since a substantially rectangu-
lar heat generating region is continuously formed by the
plurality of heat generating regions, unevenness in tem-
perature distribution of the fixing region is reduced.
[0199] The unevenness of the temperature distribution
in the fixing region will be described with reference to a
comparative example shown in FIG. 10.
[0200] FIG. 10 is a schematic plan view showing an
example of a control operation of a heater of the com-
parative example.
[0201] In a heating member 96 serving as a heater of
the present comparative example, in order to heat a heat
generating region r01 corresponding to the heat gener-
ating regions R01L and R01R, electrodes e01 and e02
on the base member 361a are disposed to face in the
short direction of the base member 361a. A heat gener-
ating resistor H0 made of the same material as the heat
generating resistor 361e is disposed between the elec-
trodes e01 and e02. The widths of the electrodes e01
and e02 and the heat generating resistor H0 in the lon-
gitudinal direction of the base member 361a are all D1.
[0202] In the heating member 96, in order to heat a
heat generating region r12L (r12R) corresponding to the
heat generating region R12L (R12R), electrodes e11L
and e12L (e11R and e12R) are disposed to face in the
short direction of the base member 361a. A heat gener-
ating resistor H1L (H1R) made of the same material as
the heat generating resistor 361c is disposed between
the electrodes e11L and e12L (e11R and e12R). The
widths of the electrodes e11L and e12L (e11R and e12R)
and the heat generating resistor H1L (H1R) in the longi-
tudinal direction of the base member 361a are all D2L
(D2R).
[0203] The electrodes e01, e11L, and e11R are elec-
trically connected to a terminal T1.
[0204] The electrodes e02, e12L, and e12R are elec-
trically connected to a terminal T2 respectively via switch-
es S1, S2L, and S2R.

[0205] In the electrode disposition of the present com-
parative example, the heat generating region r01 gener-
ates heat by turning on the switch S1 and turning off the
switches S2L and S2R as in the embodiment. At this
time, the electrode e02 has the same potential as the
terminal T2, whereas the electrodes e12L and e12R have
the same potential as the terminal T1. That is, a potential
difference between the terminals T1 and T2 is generated
between the electrode e12L (e12R) and the electrode
e02. Therefore, it is necessary to separate the electrode
e12L (e12R) and the electrode e02 from each other by
an insulation distance d. When the potential difference
between the terminals T1 and T2 is AC 100 V, the insu-
lation distance d is approximately 1.5 mm, for example.
When the potential difference between the terminals T1
and T2 is AC 200 V, the insulation distance d is approx-
imately 3.2 mm, for example.
[0206] A gap having a width d in which there is no heat
generating resistor is necessary between the heat gen-
erating region r12L (r12R) and the heat generating region
r01.
[0207] In the comparative example, when a sheet P
having a sheet width larger than D1 is to be passed
through, at least the switches S1, S2L, and S2R need to
be turned on. In this case, the heat generating regions
r12L, r01, and r12R generate heat. However, since the
region of the width d between the heat generating region
r12L (r12R) and the heat generating region r01, the re-
gion of the width d between the heat generating region
r12L (r12R) and the heat generating region r01 is a low
temperature region.
[0208] In such an electrode disposition in the compar-
ative example, fixing unevenness due to the low temper-
ature region between adjacent heat generating regions
occurs at the time of fixing the sheet P which requires a
plurality of heat generating regions to be heated at the
same time.
[0209] On the other hand, in the electrode disposition
of the heating member 361 in the embodiment, the fixing
unevenness due to such unevenness of the temperature
distribution can be prevented.

(Second embodiment)

[0210] A heater according to a second embodiment
and a fixing device using the same will be described.
[0211] FIG. 11 is a block diagram showing a configu-
ration example of a control system of an image forming
apparatus according to the second embodiment. FIG. 12
is a schematic cross-sectional view in a longitudinal di-
rection showing a configuration example of a heating
member 461 according to the second embodiment. FIG.
13 is a schematic plan view showing a configuration ex-
ample of the heating member 461 according to the sec-
ond embodiment. However, a surface protective layer
361d is omitted in FIG. 13 for easier viewing.
[0212] As shown in FIG. 1, an image forming apparatus
40 according to the second embodiment has a fixing de-
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vice 46 instead of the fixing device 36 of the image form-
ing apparatus 10 of the above-described first embodi-
ment. As shown in FIG. 11, the image forming apparatus
40 has a control system 51 instead of the control system
50 of the image forming apparatus 10 of the above-de-
scribed first embodiment. The control system 51 has a
fixing control circuit 151 (a fixing controller) instead of the
fixing control circuit 150 of the control system 50.
[0213] As shown in FIG. 3, the fixing device 46 has the
heating member 461 (a heater) instead of the heating
member 361 of the fixing device 36 according to the
above-described first embodiment.
[0214] In the fixing device 46, a plurality of temperature
detectors 362 (not shown in FIG. 3, see FIG. 11) may be
disposed at any position of an inner side and outer side
of a fixing belt 363 and a heat generation portion of the
heating member 461 in contact with the fixing belt 363.
Each of the plurality of temperature detectors 362 is dis-
posed in a position from which a temperature of the range
corresponding to one of the heat generating regions of
the heating member 461 to be described below is detect-
able. However, in the embodiment, since a voltage ap-
plied to heat generating regions R0L and R0R is control-
led by a voltage adjuster V1 which will be described be-
low, the temperature detector 362 is provided only in the
range corresponding to either of the heat generating re-
gions R0L and R0R.
[0215] A detection output of each temperature detector
362 is sent to the fixing control circuit 151.
[0216] Hereinafter, differences from the above-de-
scribed first embodiment will be mainly described.
[0217] As shown in FIG. 12, the heating member 461
has a heat generating resistor 461c instead of the heat
generating resistor 361e of the heating member 361 of
the above-described first embodiment. However, in the
heating member 461, the disposition (disposition posi-
tion) in which the electrodes E1L, E1R, E2L, E2R, E3L,
and E3R are positioned in the longitudinal direction (in a
lateral direction as shown in FIG. 12) of the base member
361a is different from that of the disposition according to
the above-described first embodiment.
[0218] The fixing device 46 is an example of the case
in which the disposition of the respective electrodes 361b
of the heating member 461 is at an irregular interval.
[0219] A disposition interval between the electrode E0
and the electrode E1L (E1R) in the longitudinal direction
of the base member 361a is P1. Similarly, a disposition
interval between the electrode E1L (E1R) and the elec-
trode E2L (E2R) is P2. Similarly, a disposition interval
between the electrode E2L (E2R) and the electrode E3L
(E3R) is P3.
[0220] In the embodiment, P1 = 77.7 mm, P2 = 32.6
mm, P3 = 45.7 mm are satisfied as an example.
[0221] In such a numerical example, a disposition in-
terval L1 of the electrodes E1L and E1R is 155.4 mm, a
disposition interval L2 of the electrodes E2L and E2R is
220.6 mm, and a disposition interval L3 of the electrodes
E3L and E3R is 312 mm.

[0222] In this numerical example, L1, L2, and L3 are
105% the length of sheet widths 148 mm, 210 mm, and
297 mm, respectively.
[0223] In this case, when the heat generating regions
R01L and R01R are heated, it is possible to fix sheets P
of a postcard size, a CD jacket size, and an A5R size.
When the heat generating regions R12L, R01L, R01R,
and R12R are heated, it is possible to fix the sheets P of
a B5R size and an A4R size. When the heat generating
regions R23L, R12L, R01L, R01R, R12R, and R23R are
heated, it is possible to fix the sheets P of a B5 size, an
A4 size, and an A3R size.
[0224] In this numerical example, the width of the heat
generating region needed for fixing is set to have a margin
of 5% with respect to the sheet width of the A5R size,
the A4R size, and the A4 size (the A3R size), respective-
ly. When the papers of the A5R size, the A4R size, and
the A4 size (the A3R size) are passed through, this nu-
merical example is a setting for heating with a smaller
heat generation rate even while including a necessary
margin as compared with the case in which paper with a
larger size is passed through.
[0225] Hereinafter, the electrode disposition will be de-
scribed using the numerical example described above
unless otherwise specified.
[0226] As shown in FIG. 13, the heat generating resis-
tor 461c is configured similar to the heat generating re-
sistor 361c according to the above-described first em-
bodiment except that the width in the short direction of
the base member 361a is different. Hereinafter, when
there is no risk of misunderstanding, the width of the heat
generating resistor 461c in the short direction of the base
member 361a is referred to simply as a width of the heat
generating resistor 461c.
[0227] The width of the heat generating resistor 461c
is set to have an electric resistance by which a necessary
heat generation rate can be obtained in each heat gen-
erating region when a voltage is applied.
[0228] In the above numerical example, P1 > P3 > P2.
When electric resistivity p of the heat generating resistor
461c is constant, a layer thickness T (refer to FIG. 12) is
constant, and a voltage v applied to each of the heat
generating regions R01L (R01R), R12L (R12R), and
R23L (R23R) is constant, electric resistance r in each
heat generating region is proportional to the length L of
each heat generating region and is inversely proportional
to the width W of the heat generating resistor 461c in
each heat generating region.
[0229] For example, a heat generation rate q per unit
length (hereinafter referred to as a "heat generation rate
per unit length") in the longitudinal direction of the heat
generating region is expressed as in the following equa-
tion (1). 
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[0230] For example, it is assumed that the width of the
heat generating resistor 461c in the heat generating re-
gion R01L (R01R) is W1, the width of the heat generating
resistor 461c in the heat generating region R12L (R12R)
is W2, and the width of the heat generating resistor 461c
in the heat generating region R23L (R23R) is W3.
[0231] In this case, when v, T, and p are constant, the
heat generation rate per unit length in each of the heat
generating regions is proportional to the widths W1, W2,
and W3 of the heat generating resistor 461c in each of
the heat generating regions. When W1 = W2 = W3, the
heat generation rate per unit length becomes constant.
[0232] The heat generation rate per unit length may be
set such that the temperature of the fixing nip reaches
the required fixing temperature according to heat transfer
efficiency from the heating member 461 to the fixing belt
363 in the fixing device 46. In FIG. 13, an example in the
case of W1 > W3 > W2 is shown, but this is merely an
example. The sizes of W1, W2, and W3 can be appro-
priately set.
[0233] For example, the case that W1 > W2 > W3 may
be adopted. In this case, the heat generation rate per
unit length decreases in the order of the heat generating
regions R01L (R01R), R02L (R02R), and R03L (R03R).
According to such a setting, since the heating capacity
of the heating member 461 is the highest in the heat
generating region R01L (R01R), a decrease in temper-
ature distribution at a center portion of the fixing belt 363
after small-sized paper is consecutively passed through
is easily reduced, for example.
[0234] For example, W1 < W2 < W3 may be adopted.
In this case, the heat generation rate per unit length in-
creases in the order of the heat generating regions R01L
(R01R), R02L (R02R), and R03L (R03R). According to
such a setting, since the heating capacity of the heating
member 461 is the highest in the heat generating region
R03L (R03R), a decrease in temperature at both ends
of the fixing belt 363 in a conveyance perpendicular di-
rection is easily reduced, for example.
[0235] As shown in FIG. 13, the heating member 461
further has a voltage adjuster 461h. As shown in FIG.
11, the voltage adjuster 461h is connected to the fixing
control circuit 151 to communicate therewith.
[0236] As schematically shown in FIG. 13, the voltage
adjuster 461h includes voltage adjusters V1, V2L, V2R,
V3L, and V3R.
[0237] The voltage adjuster V1 is provided to adjust a
voltage applied from a terminal T2 to the electrodes E1L
and E1R. The voltage adjuster V2L (V2R) is provided to
adjust a voltage applied from a terminal T1 to the elec-
trode E2L (E2R). The voltage adjuster V3L (V3R) is pro-
vided to adjust a voltage applied from the terminal T2 to
the electrode E3L (E3R).
[0238] The voltage adjusters V1, V2L, V2R, V3L, and
V3R change the voltages applied to the electrodes E1L,
E1R, E2L, E2R, E3L, and E3R according to the control
signal from the fixing control circuit 151.
[0239] The voltage adjusters V1, V2L, V2R, V3L, and

V3R may change the voltages applied to the electrodes
E1L, E1R, E2L, E2R, E3L, and E3R continuously or in
stages. The value being changed in stages may be an
appropriate number of two or more.
[0240] The configuration of the voltage adjusters V1,
V2L, V2R, V3L, and V3R is not limited as long as the
voltage adjusters can change voltages according to the
control signal from the fixing control circuit 151. As the
voltage adjusters V1, V2L, V2R, V3L, and V3R, a con-
figuration in which electric resistance is changed to cause
a voltage drop may be employed, for example. As the
voltage adjusters V1, V2L, V2R, V3L, and V3R, an elec-
tronic volume, a digital volume, or the like may be used,
for example. As the voltage adjusters V1, V2L, V2R, V3L,
and V3R, a transformer circuit may be used, for example.
[0241] The voltage adjusters V1, V2L, V2R, V3L, and
V3R are not limited to a single electronic device. The
voltage adjusters V1, V2L, V2R, V3L, and V3R may be
configured with an electric circuit including a plurality of
electric devices.
[0242] The voltage adjusters V1, V2L, V2R, V3L, and
V3R are connected to appropriate positions on wirings
361f and 361g depending on the respective configura-
tions. In FIG. 13, a disposition example in which the volt-
age adjusters have a variable resistor type configuration
is schematically shown as an example. For example, the
voltage adjuster V1 is connected in series to the wiring
path of the wiring 361g between the fixing power source
150a and the electrode E1L (E1R). The voltage adjuster
V2L (V2R) is connected in series with the wiring path of
the wiring 361f between the fixing power source 150a
and the electrode E2L (E2R). The voltage adjuster V3L
(V3R) is connected in series with the wiring path of the
wiring 361g between the fixing power source 150a and
the electrode E3L (E3R). For example, when the voltage
adjusters V1, V2L, V2R, V3L, and V3R are configured to
include a transformer circuit, the voltage adjusters may
be wired to different positions from those in FIG. 13.
[0243] The voltage adjusters V1, V2L, V2R, V3L, and
V3R change the voltages applied to the electrodes E1L,
E1R, E2L, E2R, E3L, and E3R according to the control
signal from the fixing control circuit 151.
[0244] In addition to the control function of the fixing
control circuit 150 according to the above-described first
embodiment, the fixing control circuit 151 has a function
of controlling the applied voltages to the electrodes E1L
(E1R), E2L (E2R), and E3L (E3R) by controlling the volt-
age adjusters V1, V2L, V2R, V3L, and V3R.
[0245] A specific control function of the fixing control
circuit 151 will be described in the operation description
below.
[0246] Next, the following description will be based on
an operation of the image forming apparatus 40 at the
time of printing.
[0247] FIG. 14 is a flowchart showing an operation ex-
ample of a fixing temperature control of the image forming
apparatus according to the second embodiment.
[0248] The image forming apparatus 40 of the embod-
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iment having the heating member 461 of the embodiment
in the fixing device 46 can print on the sheet P according
to the flow shown in FIG. 7 as in the image forming ap-
paratus 10 of the above-described first embodiment.
[0249] However, in ACT 3 in FIG. 7, the CPU 100 se-
lects the heat generating region to be heated according
to the correlation between the sheet width and the heat
generating region of the embodiment.
[0250] In the above-described numerical example of
the disposition interval of the electrodes, the correspond-
ence between the paper size and the heat generating
region to be selected is stored in the ROM 120 as follows,
for example. For the postcard size, the CD jacket size,
and the A5R size, the heat generating regions R01L and
R01R are selected. For the B5R size and the A4R size,
the heat generating regions R12L, R01L, R01R, and
R12R are selected. For the B5 size, the A4 size, and the
A3R size, the heat generating regions R23L, R12L,
R01L, R01R, R12R, and R23R are selected.
[0251] In addition, in the image forming apparatus 40
of the embodiment, the fixing temperature control is per-
formed in accordance with the flow shown in FIG. 14.
Hereinafter, the fixing temperature control of the embod-
iment will be described focusing on differences from the
above-described first embodiment.
[0252] The fixing control circuit 151 executes ACT 31
to ACT 41 shown in FIG. 14 in accordance with the flow
shown in FIG. 14.
[0253] First, ACT 31 is performed. ACT 31 performs
the same operation as in ACT 21 of the above-described
first embodiment. In the embodiment, a default value de-
termined in advance is used as the voltage setting value
of the voltage adjuster 461h in ACT 31. The variation
width of voltage from the default value is set so that at
least the voltage to be applied to the electrode pair can
increase.
[0254] After ACT 31, ACT 32 is performed. In ACT 32,
the same operation as in ACT 32 of the above-described
first embodiment is performed by the fixing control circuit
151.
[0255] However, when the fixing control circuit 151 re-
ceives a fixing temperature control end signal (ACT 32:
YES), ACT 41 is performed.
[0256] When the fixing control circuit 151 has not re-
ceived the fixing temperature control end signal (ACT 32:
NO), ACT 33 is performed.
[0257] In ACT 33, the fixing control circuit 151 acquires
temperature information of the fixing belt 363 forming the
fixing nip, for each heat generating region, from each
temperature detector 362.
[0258] When the temperature detector 362 indirectly
detects the temperature of the fixing belt 363, the fixing
control circuit 151 converts the detected temperature into
the temperature of the fixing nip of the fixing belt 363.
The correlation between the temperature detected by the
temperature detector 362 and the temperature of the fix-
ing nip is stored in the ROM 120 in advance as a con-
version table or the like, for example.

[0259] However, the fixing control circuit 151 executes
the following operation according to the temperature in-
formation by the temperature detector 362 which detects
the temperature of the selected heat generating region.
[0260] Therefore, ACT 33 ends.
[0261] After ACT 33, ACT 34 is performed. In ACT 34,
the fixing control circuit 151 determines whether or not
the temperature of each heat generating region detected
in ACT 33 (hereinafter referred to as a detected temper-
ature) falls within an allowable temperature difference
range.
[0262] For example, the fixing control circuit 151 cal-
culates a temperature difference between the highest
temperature in the detected temperatures and each de-
tected temperature. The fixing control circuit 151 com-
pares the calculated temperature difference with the al-
lowable temperature difference range stored in advance
in the ROM 120 and determines the temperature differ-
ence for each heat generating region.
[0263] When all of the temperature differences fall
within the allowable temperature difference range (ACT
34: YES), ACT 36 is performed.
[0264] When any one of the respective temperature
differences does not fall within the allowable temperature
difference range (ACT 34: NO), ACT 35 is performed.
[0265] In ACT 35, a voltage adjustment is performed
by the fixing control circuit 151. The fixing control circuit
151 changes the voltage to be applied to the electrode
pair corresponding to the heat generating region in which
the temperature detected is outside the allowable tem-
perature difference range. Specifically, the fixing control
circuit 151 sends the voltage adjuster 461h a control sig-
nal for changing the voltage setting value according to
the correspondence table of the temperature difference
and the voltage change value stored in advance in the
ROM 120.
[0266] When the temperature difference does not fall
within the allowable temperature difference range due to
the excessively low temperature of the heat generating
regions R01L and R01R, for example, the applied voltage
between the electrodes E0 and E1L (E1R) is further in-
creased by the control of the fixing control circuit 151.
[0267] At this time, when there is no need to change
the voltage to be applied to the other electrode pair, the
voltages by the voltage adjusters V2L, V2R, V3L, and
V3R are changed as needed to maintain the voltage to
be applied to the other electrode pair. When it is neces-
sary to change the voltage to be applied to the other
electrode pair, the applied voltage of the other electrode
pair is also changed.
[0268] Therefore, ACT 35 ends. After ACT 35, ACT 36
is performed.
[0269] In this manner, when power supply is started
after the voltage to be applied to the electrode pair is
changed in ACT 35, the heat generation rate of the heat
generating region between the electrode pair in which
the applied voltage is changed is changed. For example,
when the voltages applied to the heat generating regions
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R01L and R01R increase, the heat generation rate in the
heat generating regions R01L and R01R increases.
[0270] In ACT 34, the fixing control circuit 151 deter-
mines whether or not the detected temperature detected
in ACT 33 is within the predetermined temperature range.
The fixing control circuit 151 determines it according to
the lowest detected temperature (referred to as a lower
limit detected temperature) in a range corresponding to
the selected heat generating region.
[0271] The predetermined temperature range is the
same as the temperature range in ACT 24 according to
the above-described first embodiment.
[0272] When the lower limit detected temperature falls
within the predetermined temperature range (ACT 36:
YES), ACT 37 is performed.
[0273] When the lower limit detected temperature is
outside the predetermined temperature range (ACT 36:
NO), ACT 38 is performed.
[0274] The same operations as in ACTs 26, 27, 28,
and 29 of the above-described first embodiment are per-
formed in ACTs 38, 39, 40, and 41 respectively by the
fixing control circuit 151. However, when ACT 39 and
ACT 40 end, ACT 32 is performed.
[0275] As in the image forming apparatus 10 of the
above-described first embodiment, the image forming
apparatus 40 of the embodiment having the heating
member 461 of the embodiment can save energy and
reduce unevenness of the temperature distribution of the
fixing region.
[0276] In the embodiment, the disposition interval of
the electrodes is not limited to a regular interval. When
paper with a specific size such as a size with a high fre-
quency of use is passed, for example, it is possible to set
heating with an even lower heat generation rate even
while including a necessary margin as compared with a
case in which paper with an even larger size is passed
through. As a result, the average amount of power usage
of the image forming apparatus 40 is more easily re-
duced.
[0277] In addition, in the image forming apparatus 40
of the present invention, electric resistance of each heat
generating region is appropriately set by changing the
width of the heat generating resistor 461c. Therefore, the
heat generation rate per unit length can be changed for
each heat generating region.
[0278] In the heat generating region in which a tem-
perature decline may easily occur due to passage of thick
paper such as a postcard, for example, by increasing the
heat generation rate per unit length in advance, the tem-
perature decline of the fixing belt 363 is less likely to occur
even when a many sheets of paper are consecutively
passed therethrough. As a result, it is possible to reduce
an influence on the image quality such as uneven gloss
due to the temperature decline.
[0279] In the heat generating region in which the tem-
perature decline of the fixing belt 363 may easily occur
due to an influence such as a temperature distribution
inside the image forming apparatus 40, for example, by

increasing the heat generation rate per unit length in ad-
vance, the temperature decline of the fixing belt 363 is
less likely to occur even when many sheets of paper are
consecutively passed therethrough. As a result, it is pos-
sible to reduce an influence on the image quality such
as uneven gloss due to the temperature decline.
[0280] Furthermore, since the voltage adjuster 461h is
provided in the image forming apparatus 40 of the em-
bodiment, the voltage applied to each electrode in the
heating member 461 can be changed.
[0281] The voltage applied to each electrode can be
changed for each heat generating region by setting a
default value in advance. Therefore, the heat generation
rate per unit length in each heat generating region can
be changed also by a level of the applied voltage.
[0282] When the heat generation rate per unit length
is different according to the electric resistance in each
heat generating region, for example, the heat generation
rate per unit length in each heat generating region can
be equalized using the default value.
[0283] It is also possible to set the default value such
that the difference of the heat generation rate per unit
length is further increased according to the electric re-
sistance in each heat generating region.
[0284] As described above, in the image forming ap-
paratus 40 of the embodiment, flexibility in setting the
heat generation rate per unit length in each heat gener-
ating region is increased using a combination of the elec-
tric resistance and the applied voltage in each heat gen-
erating region.
[0285] Furthermore, in the image forming apparatus
40 of the embodiment, when the temperature difference
between the heat generating region increases during the
fixing operation, the voltage to be applied to the electrode
pair corresponding to the heat generating region in which
the temperature difference has increased is automatical-
ly changed to reduce the temperature difference by the
fixing control circuit 151.
[0286] Therefore, even when printing is performed for
mixed sheets P with various sizes and thicknesses, the
temperature distribution in the conveyance perpendicu-
lar direction of the heat generating region used for fixing
is stabilized. As a result, occurrence of fixing uneven-
ness, gloss unevenness, or the like due to a temperature
variation in each heat generating range is reduced.

(Third embodiment)

[0287] A heater according to a third embodiment and
a fixing device using the same will be described.
[0288] FIG. 15 is a schematic cross-sectional view
showing a configuration example of a main part of the
heater according to the third embodiment.
[0289] As shown in FIG. 15, a fixing device 56 has a
heating film 563 and a heating member 561 serving as
the heater of the embodiment instead of the fixing belt
363 and the heating member 361 of the fixing device 36
according to the above-described first embodiment. In
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the fixing device 56, the belt conveying rollers 364 and
the tension roller 365 of the fixing device 36 according
to the above-described first embodiment are removed.
[0290] The fixing device 56 further has a heater holder
562.
[0291] Hereinafter, differences from the above-de-
scribed first embodiment will be mainly described.
[0292] The heating film 563 is a tubular member that
rotates in conjunction with rotation of the press roller 366.
The heating film 563 is slidable with the heating member
561 to be described below on an inner circumferential
surface. The heating film 563 is configured of a resin film
having heat resistance against heat generated by the
heating member 561, for example.
[0293] An elastic layer may be formed on an outer cir-
cumferential surface of the heating film 563 so that a
fixing nip with an appropriate width is formed between
the elastic layer and the press roller 366.
[0294] The heating member 561 is configured similar
to the heating member 361 of the above-described first
embodiment except that it has a projected surface 561
a which comes into contact with the inner circumferential
surface of the heating film 563. The projected surface
561a enables smooth sliding of the heating film 563 by
reducing sliding resistance with the heating film 563. That
is, a friction coefficient between the inner circumferential
surface of the heating film 563 and the projected surface
561a is smaller than a friction coefficient between the
outer circumferential surface of the heating film 563 and
a surface of the press roller 366.
[0295] Furthermore, the friction coefficient between
the inner circumferential surface of the heating film 563
and the projected surface 561a is smaller than a friction
coefficient with respect to the surface of the sheet P, on
which the toner image is formed, entering between the
heating film 563 and the press roller 366.
[0296] The heating member 561 is held by the heater
holder 562. The heater holder 562 presses the projected
surface 561a of the heating member 561 against the inner
circumferential surface of the heating film 563. The heat-
ing film 563 against which the projected surface 561a is
pressed is in contact with the opposing press roller 366
and forms the fixing nip between the press roller 366 and
the heating film 563.
[0297] In addition, at the position near the heating
member 561, the heater holder 562 guides the inner cir-
cumferential surface of the heating film 563 in contact
with the heating member 561 in substantially arc shape.
[0298] The heater holder 562 is configured of a resin
material which has heat resistance against heat gener-
ated by the heating member 561 and is slidable with the
inner circumferential surface of the heating film 563, for
example. A friction coefficient between the inner circum-
ferential surface of the heating film 563 and the heater
holder 562 is smaller than the friction coefficient between
the outer circumferential surface of the heating film 563
and the surface of the press roller 366.
[0299] In the fixing device 56 having such a configura-

tion, as the press roller 366 rotates clockwise as in the
drawing, the heating film 563 rotates counterclockwise
as in the drawing. On the inner circumferential surface
of the heating film 563, heat from the heating member
561 is thermally conducted via the projected surface
561a. When the sheet P enters the fixing nip, the heating
film 563 is driven to rotate by the press roller 366 with
the sheet P interposed therebetween and continues to
rotate counterclockwise as in the drawing.
[0300] The fixing device 56 differs from the fixing de-
vice 36 in terms of the driving method of the heating film
563 instead of the fixing belt 363 and in terms of the
projected surface 561a being formed on the surface of
the heating member 561. However, the fixing device 56
is the same as the fixing device 36 of the above-described
first embodiment in that the fixing can be performed by
switching the heat generating region according to the pa-
per size of the sheet P.
[0301] The fixing device 56 can be used instead of the
fixing device 36 of the image forming apparatus 10 of the
above-described first embodiment.
[0302] The image forming apparatus 10 having the
heating member 561 of the embodiment instead of the
fixing device 36 can save energy and reduce unevenness
of the temperature distribution of the fixing region as de-
scribed in the above-described first embodiment.

(Fourth embodiment)

[0303] A heater according to a fourth embodiment and
a fixing device using the same will be described.
[0304] FIG. 16 is a schematic plan view showing a con-
figuration example of the heater according to the fourth
embodiment. However, a surface protective layer 361d
is omitted in FIG. 16 for easier viewing.
[0305] As shown in FIG. 1, an image forming apparatus
60 according to the fourth embodiment has a fixing device
66 instead of the fixing device 36 of the image forming
apparatus 10 of the above-described first embodiment.
As shown in FIG. 6, the image forming apparatus 60 has
a control system 52 instead of the control system 50 of
the image forming apparatus 10 of the above-described
first embodiment. The control system 52 has a fixing con-
trol circuit 152 (a fixing controller) instead of the fixing
control circuit 150 of the control system 50.
[0306] As shown in FIG. 3, the fixing device 66 has a
heating member 661 (a heater) instead of the heating
member 361 of the fixing device 36 according to the
above-described first embodiment.
[0307] Hereinafter, differences from the above-de-
scribed first embodiment will be mainly described.
[0308] The heating member 661 is configured by
changing the disposition of the electrodes E3L, E2L, E1L,
E0 E1R, E2R, and E3R in the heating member 361 of
the above-described first embodiment. The disposition
of electrodes E3L, E2L, E1L, E0 E1R, E2R, and E3R in
the embodiment is similar to the disposition of the re-
spective electrodes in the heating member 461 according
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to the second embodiment. Heat generating regions
R23L, R12L, R01L, R01R, R12R, and R23R same as
those according to the second embodiment are formed
between each electrode pair. The width of a heat gener-
ating resistor 361c in each heat generating region of the
embodiment is constant as described in the above-de-
scribed first embodiment.
[0309] The fixing control circuit 152 has the same con-
figuration as the fixing control circuit 150 of the above-
described first embodiment except that selection of heat
generation of the heat generating region is performed as
in the fixing control circuit 151 according to the second
embodiment according to the disposition of each heat
generating region.
[0310] The image forming apparatus 60 of the embod-
iment prints an image on a sheet P as described in the
above-described first embodiment except that the oper-
ation of ACT 3 (refer to FIG. 7) according to the above-
described first embodiment is performed as described in
the second embodiment.
[0311] In the embodiment, since the width of the heat
generating resistor 361c has a constant value Wh in each
heat generating region, a heat generation rate per unit
length is constant in each heat generating region.
[0312] The image forming apparatus 60 of the embod-
iment having the heating member 661 of the embodiment
can save energy and reduce unevenness in temperature
distribution of the fixing region as in the image forming
apparatus 10 of the above-described first embodiment.
[0313] In the embodiment, a disposition interval of the
electrode is not limited to a regular interval. When paper
of a specific size such as a size with a high frequency of
use is passed through, for example, it is possible to set
heating with an even lower heat generation rate even
while including a necessary margin as compared with a
case in which paper with an even larger size is passed
through. As a result, the average amount of power usage
of the image forming apparatus 60 is easily reduced.
[0314] Furthermore, according to the heating member
661 of the embodiment, heat generation is performed
such that the heat generation rate per unit length is equal
by applying a constant voltage to each electrode pair as
described in the above-described first embodiment.
Therefore, the temperature distribution among a plurality
of selected heat generating regions is easily uniform.

(Fifth embodiment)

[0315] A heater according to a fifth embodiment and a
fixing device using the same will be described.
[0316] FIG. 17 is a schematic plan view showing a con-
figuration example of the heater according to the fifth
embodiment. However, a surface protective layer 361d
is omitted for ease of viewing in FIG. 17.
[0317] As shown in FIG. 1, an image forming apparatus
70 according to the fifth embodiment has a fixing device
76 and a paper feeding cassette 78 instead of the fixing
device 36 and the paper feeding cassette 18 of the image

forming apparatus 10 of the above-described first em-
bodiment. As shown in FIG. 6, the image forming appa-
ratus 70 has a control system 53 instead of the control
system 50 of the image forming apparatus 10 of the
above-described first embodiment. The control system
53 has a fixing control circuit 153 (a fixing controller) in-
stead of the fixing control circuit 150 of the control system
50.
[0318] As shown in FIG. 3, the fixing device 76 has a
heating member 761 (a heater) instead of the heating
member 361 of the fixing device 36 according to the
above-described first embodiment.
[0319] The paper feeding cassette 78 accommodates
the sheet P of any of various sizes on one side reference.
For example, in the sheet P of any of various sizes, the
sheet end on the left side with respect to the conveying
direction is aligned at a normal position.
[0320] The image forming apparatus 70 is different in
that the sheet P is conveyed on one side reference,
whereas the image forming apparatus 10 of the above-
described first embodiment conveys the sheet P on the
central reference.
[0321] Hereinafter, differences from the above-de-
scribed first embodiment will be mainly described.
[0322] As shown in FIG. 17, the heating member 761
has an electrode 361b as in the heating member 361 of
the above-described first embodiment. However, while
the electrode 361b of the configuration example of the
heating member 361 includes the electrodes E3L, E2L,
E1L, E0, E1R, E2R, and E3R, the electrode 361b of the
heating member 761 includes an electrode E1 (a first end
electrode), electrodes E2 and E3, and an electrode E4
(a second end electrode). However, the number of the
electrodes 361b in the embodiment is an example. The
number of the electrodes 361b in the embodiment is not
limited as long as it is three or more.
[0323] The electrodes E1 and E4 are configured and
disposed similar to the electrodes E3L and E3R in the
heating member 461 of the above-described first embod-
iment. For example, a disposition interval of the elec-
trodes E1 and E4 in the longitudinal direction of the heat-
ing member 661 is L3 (= 2·(P1+P2+P3)) similar to the
disposition interval of the electrodes E3L and E3R ac-
cording to the second embodiment.
[0324] The electrode E2 is disposed between the elec-
trodes E1 and E4 at a position whose disposition interval
with respect to the electrode E1 is L2. Here, L2 is L1 (=
2·P1) as in the disposition interval of the electrodes E2L
and E2R according to the second embodiment.
[0325] The electrode E3 is disposed between the elec-
trodes E1 and E4 at a position whose disposition interval
with respect to the electrode E1 is L1. Here, L1 is L2 (=
2·(P1+P2)) as in the disposition interval of the electrodes
E1L and E1R according to the second embodiment.
[0326] With such a configuration, a heat generating re-
gion R12 having the length L1 is formed between the
electrodes E1 and E2. A heat generating region R23 hav-
ing a length L2-L1 is formed between the electrodes E2
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and E3. A heat generating region R34 having a length
L3-L2 is formed between the electrodes E3 and E4. The
width of the heat generating resistor 361c in each heat
generating region of the embodiment is a constant value
Wh as described in the above-described first embodi-
ment.
[0327] The heating member 761 has a switch 361e as
in the heating member 361 of the above-described first
embodiment. However, while the switch 361e of the con-
figuration example of the heating member 361 includes
switches S2L, S2R, S1, S3L, and S3R, the switch 361e
of the heating member 761 includes switches S2, S3,
and S4. However, the number of switches 361e in the
embodiment is an example. The number of the switches
361e in the embodiment can be appropriately provided
according to the number of the electrodes 361b.
[0328] The electrode E1 is always electrically connect-
ed to a terminal T1 by a wiring 361f.
[0329] The electrode E2 is connected to a terminal T2
via the switch S2. The switch S2 can turn on or off the
electric connection between the electrode E2 and the
terminal T2.
[0330] The electrode E3 is connected to the terminal
T1 via the switch S3. The switch S3 can turn on or off
the electric connection between the electrode E3 and the
terminal T1.
[0331] The electrode E4 is connected to the terminal
T2 via the switch S4. The switch S4 can turn on or off
the electric connection between the electrode E4 and the
terminal T2.
[0332] A switching operation of each switch 361e is
individually controlled by the fixing control circuit 153 to
be described below.
[0333] The fixing control circuit 153 has the same con-
figuration as the fixing control circuit 150 of the above-
described first embodiment except that selected control
of heat generation of the heat generating region is differ-
ent according to the disposition of each heat generating
region.
[0334] The image forming apparatus 70 of the embod-
iment prints an image on the sheet P as described in the
above-described first embodiment except that the oper-
ation of ACT 3 (refer to FIG. 7) according to the above-
described first embodiment is different.
[0335] Specifically, in a ROM 120 in the embodiment,
a correspondence between a paper size and the heat
generating region to be selected is stored as follows. In
the case of a postcard size, the heat generating region
R12 is selected. In the case of a CD jacket size, an A5R
size, a B5R size, and an A4R size, the heat generating
regions R12 and R23 are selected. In the case of a B5
size, an A4 size, and an A3R size, the heat generating
regions R12, R23, and R34 are selected.
[0336] In ACT 3 in the embodiment, the CPU 100 se-
lects the heat generating region corresponding to the pa-
per size according to the above information stored in the
ROM 120.
[0337] As in the image forming apparatus 10 of the

above-described first embodiment, the image forming
apparatus 70 of the embodiment having the heating
member 761 of the embodiment can save energy and
reduce unevenness in temperature distribution of the fix-
ing region.
[0338] In the embodiment, when the sheet P is con-
veyed on one side reference, for example, when paper
with a specific size such as a size with a high frequency
of use is passed through, it is possible to set heating with
a minimum heat generation rate including a necessary
margin. As a result, the average amount of power usage
of the image forming apparatus 70 is more easily reduced
[0339] Furthermore, according to the heating member
761 of the embodiment, when the sheet P of the same
size as described in the above-described first embodi-
ment is fixed, it is possible to reduce the number of the
electrodes 361b and the switches 361e.

(Sixth embodiment)

[0340] A heater according to a sixth embodiment and
a fixing device using the same will be described.
[0341] FIG. 18 is a schematic cross-sectional view
showing a configuration example of the heater according
to the sixth embodiment.
[0342] As shown in FIG. 1, an image forming apparatus
80 according to the sixth embodiment has a fixing device
86 instead of the fixing device 36 of the image forming
apparatus 10 of the above-described first embodiment.
[0343] As shown in FIG. 3, the fixing device 86 has a
heating member 861 (a heater) instead of the heating
member 361 of the fixing device 36 according to the
above-described first embodiment.
[0344] Hereinafter, differences from the above-de-
scribed first embodiment will be mainly described.
[0345] As shown in FIG. 18, the heating member 861
has a heat generating resistor 861c instead of the heat
generating resistor 361e in the heating member 361 of
the above-described first embodiment and is configured
to further include an insulating layer 861j.
[0346] The insulating layer 861j is disposed in a region
other than the electrode 361b on a surface of a base
member 361a on which the electrode 361b is disposed.
The insulating layer 861j is disposed at least in a portion
sandwiched between the electrodes 361b in a longitudi-
nal direction of the base member 361 a and in a range
overlapping the heat generating region.
[0347] The layer thickness of the insulating layer 861j
is not limited. The insulating layer 861j can be used to
change the thickness of a heat generating resistor 861c
to be described below in the longitudinal direction. In this
case, the layer thickness of the insulating layer 861j is
appropriately set so that a necessary thickness can be
formed for the heat generating resistor 861c.
[0348] In the configuration example shown in FIG. 18,
the insulating layer 861j is disposed to fill the space be-
tween the respective electrodes. The layer thickness of
the insulating layer 861j in the configuration example
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shown in FIG. 18 is the same as the thickness of the
electrode 361b. Therefore, a layered portion with a con-
stant layer thickness including the electrode 361b and
the insulating layer 861j is formed on the surface of the
base member 361a.
[0349] The material of the insulating layer 861j is not
particularly limited as long as it has a withstand voltage
against the voltage applied to each electrode. As a ma-
terial of the insulating layer 861j, a metal oxide, a resin,
a ceramic material, or the like may be used, for example.
[0350] A method of manufacturing the insulating layer
861j is not particularly limited. As a method of manufac-
turing the insulating layer 861j, an appropriate method
of forming a film may be used depending on the material,
for example.
[0351] The heat generating resistor 861c is formed of
the same material as the heat generating resistor 361c
according to the above-described first embodiment and
is formed in the same shape as the heat generating re-
sistor 361c in a plan view. The heat generating resistor
861c is formed in a layer shape covering each electrode
361b and the insulating layer 861j. In the configuration
example shown in FIG. 18, the layer thickness of the heat
generating resistor 861c is constant.
[0352] Such a heat generating resistor 861c is easily
manufactured using, for example, an appropriate method
of forming a film after forming the electrode 361b and the
insulating layer 861j on the base member 361a.
[0353] As in the configuration example shown in FIG.
18, when the thickness of the electrode 361b is equal to
the layer thickness of the insulating layer 861j, since the
heat generating resistor 861c is formed on a smooth flat
surface, the heat generating resistor 861c with uniform
thickness can be easily manufactured.
[0354] In this case, since unevenness of a heat gen-
eration rate due to a variation in thickness of the heat
generating resistor 861c is eliminated, unevenness in
temperature distribution of the heat generating region is
reduced.
[0355] Furthermore, in this case, since surface irregu-
larities of the heat generating resistor 861c are reduced,
the surface after a surface protective layer 361d is further
laminated is also formed to be smooth. Since the flatness
of a surface of the surface protective layer 361d is im-
proved, a pressing force of the heating member 861
against a fixing belt 363 becomes uniform. As a result,
since unevenness in thermal conduction due to non-uni-
formity in a pressed state is reduced, uniformity of the
temperature distribution in the heat generating region is
improved.
[0356] It is conceivable to increase the thickness of the
electrode 361b to reduce electric resistance of the elec-
trode 361b.
[0357] In this case, when there is no insulating layer
861j, there is a concern that variation in thickness of the
heat generating resistor 861c near the electrode 361b
increases. When such a variation in thickness is exces-
sively large, a non-uniform temperature distribution may

be formed.
[0358] Alternatively, when there is no insulating layer
861j, the surface of the heat generating resistor 861c
near the electrode 361b may rise. As a result, flatness
of the surface of the heat generating resistor 861c may
be degraded.
[0359] However, in the embodiment, even when the
electrode 361b is formed to be thick, since the thickness
of the insulating layer 861j can be changed according to
a thickness thereof, the variation in thickness of the heat
generating resistor 861c can be reduced and the flatness
of the surface of the heat generating resistor 861c can
be secured.
[0360] However, unlike the configuration example of
FIG. 18, the heat generating resistor 861c may be lami-
nated in a state in which the layer thickness of the insu-
lating layer 861j is different from the thickness of the elec-
trode 361b. In this case, the thickness of the heat gen-
erating resistor 861c can be changed according to the
change in thickness of the insulating layer 861j.
[0361] In this case, even when the width of the heat
generating resistor 861c is constant, the electric resist-
ance in the heat generating region is changed due to the
variation in thickness of the heat generating resistor
861c.
[0362] As in the image forming apparatus 10 of the
above-described first embodiment, the image forming
apparatus 80 of the embodiment having the heating
member 861 of the embodiment can save energy and
reduce unevenness in temperature distribution of the fix-
ing region.
[0363] According to at least one of the above-de-
scribed embodiments, it is possible to provide a heater
that can save energy and reduce unevenness in temper-
ature distribution of the fixing region by including three
or more electrodes disposed on the base member to be
spaced apart from each other in a longitudinal direction
of the base member, a heat generating resistor which
electrically interconnects electrodes which form an elec-
trode pair and face each other in the longitudinal direction
among the electrodes, a wiring which connects the elec-
trodes forming the electrode pair to have different polar-
ities from each other, and a switch connected to the wiring
and configured to select an electrode to which a voltage
is to be applied.
[0364] In addition, in each of the above-described em-
bodiments, the switch 361e may be integrally formed with
the heating member (the heater) 361, 461, 561, 661, 761,
or 861, or may be separately formed therefrom. Similarly,
the fixing control circuit (the fixing controller) 150, 151,
152 or 153 may also be integrally formed with the heating
member 361, 461, 561, 661, 761, or 861, or may be sep-
arately formed therefrom. Similarly, the voltage adjuster
461h may also be integrally formed with the heating mem-
ber 461 or may be separately formed therefrom.
[0365] In the above-described second embodiment, an
example in which the voltage to be applied to the elec-
trode pair can be changed by the voltage adjuster 461h
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has been described. However, a configuration in which
the voltage adjuster 461h is removed may be used when
printing with a high degree of quality can be performed
without changing the applied voltage.
[0366] In the above-described first embodiment and
third to sixth embodiments, examples in which the fixing
device does not have the voltage adjuster 461h have
been described. However, also in the above-described
first embodiment and third to sixth embodiments, config-
urations in which the applied voltage can be changed
may be used by having the voltage adjuster 461h and
the fixing control circuit 151 as described in the second
embodiment.
[0367] While certain embodiments have been de-
scribed, these embodiments have been presented by
way of example only, and are not intended to limit the
scope of the inventions. Indeed, the novel embodiments
described herein may be embodied in a variety of other
forms; furthermore, various omissions, substitutions and
changes in the form of the embodiments described herein
may be made without departing from the inventions. The
accompanying claims and their equivalents are intended
to cover such forms or modifications as would fall within
the scope of the inventions.

Claims

1. A heater comprising:

a base member;
three or more electrodes disposed on the base
member to be spaced apart from each other in
a longitudinal direction of the base member;
a heat generating resistor which electrically in-
terconnects electrodes which form an electrode
pair and face each other in the longitudinal di-
rection among the electrodes;
a wiring which connects the electrodes forming
the electrode pair to have different polarities
from each other; and
a switch connected to the wiring and configured
to select an electrode to which a voltage is to be
applied.

2. The heater according to claim 1, further comprising
a voltage adjuster connected to the wiring and con-
figured to change a voltage applied to at least one
electrode pair among a plurality of electrode pairs
according to a control signal.

3. The heater according to claim 1, wherein
among two or more electrode pairs, distances be-
tween electrode pairs in the longitudinal direction are
different from each other.

4. The heater according to claim 1, wherein
among two or more electrode pairs, widths of the

heat generating resistor in a direction perpendicular
to the longitudinal direction is different from each oth-
er.

5. The heater according to claim 1, wherein
five or more electrodes are disposed so that dispo-
sition position thereof in the longitudinal direction are
line-symmetrical with respect to a central electrode
disposed at a central portion in the longitudinal di-
rection; and
a heat generating region extending toward both ends
of the central electrode in the longitudinal direction
is configured to switch to a plurality of widths.

6. The heater according to claim 1, wherein
the heat generating resistor traverses the electrodes
on the base member and extends in the longitudinal
direction.

7. The heater according to claim 1, wherein
among two or more electrode pairs, thicknesses of
the heat generating resistor are different from each
other.

8. The heater according to claim 1, wherein:

three or more electrodes including a first end
electrode disposed at a first end in the longitu-
dinal direction and a second end electrode dis-
posed at a second end opposite to the first end
in the longitudinal direction are disposed; and
a width of a heat generating region extending
from the first end electrode toward the second
end electrode is configured to switch to a plural-
ity of widths.

9. An image forming apparatus comprising:

a base member;
three or more electrodes disposed on the base
member to be spaced apart from each other in
a longitudinal direction of the base member;
a heat generating resistor which electrically in-
terconnects electrodes which form an electrode
pair and face each other in the longitudinal di-
rection among the electrodes;
a wiring which connects the electrodes forming
the electrode pair to have different polarities
from each other;
a switch connected to the wiring and configured
to select an electrode to which a voltage is to be
applied; and
a fixing controller configured to control an oper-
ation of the switch.

10. An image forming apparatus comprising:

a base member;
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three or more electrodes disposed on the base
member to be spaced apart from each other in
a longitudinal direction of the base member;
a heat generating resistor which electrically in-
terconnects electrodes which form an electrode
pair and face each other in the longitudinal di-
rection among the electrodes;
a wiring which connects the electrodes forming
the electrode pair to have different polarities
from each other;
a switch connected to the wiring and configured
to select an electrode to which a voltage is to be
applied;
a voltage adjuster connected to the wiring and
configured to change a voltage applied to at
least one electrode pair among a plurality of
electrode pairs according to a control signal;
a fixing belt configured to be heated due to heat
generation of the heat generating resistor;
a temperature detector configured to detect a
temperature of the fixing belt at a plurality of po-
sitions in a conveyance perpendicular direction;
and
a fixing controller configured to;
select a heat generating region in the longitudi-
nal direction according to a sheet size;
control an operation of the switch to supply pow-
er to the heat generating resistor corresponding
to the heat generating region already being heat-
ed among the heat generating resistors; and
by use of the voltage adjuster, increase the volt-
age to be applied to the electrode pair to which
the heat generating resistor, to which power has
been supplied, is connected, in the case where
a detection output of the temperature detector
detecting a temperature in the heat generating
region is equal to or less than a threshold value.
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