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(54) HEATER AND FIXING DEVICE

(57) There is provided a heater according to an em-
bodiment including a heat generating unit configured to
generate heat by electric conduction; and a plurality of
electrodes configured to be respectively disposed at fac-

ing side edges of the heat generating unit so as to be
electrically connected to the heat generating unit and at
least one side of the side edges is formed by cutting out
a part thereof.
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Description

FIELD

[0001] Embodiments described herein relate generally
to a heater and a fixing device.

BACKGROUND

[0002] In recent years, in a fixing device using a resist-
ance heat generating element, it is studied to dispose a
heat generating unit, in which a heat generating region
is divided into a plurality of portions, in a main scanning
direction and selectively generate heat in the heat gen-
erating region corresponding to a sheet size (JP-A-
2015-028531). However, if the heat generating region of
the resistance heat generating element is divided, there
is a problem that a temperature decreases at a connec-
tion portion between adjacent regions.
[0003] In a fixing device for electrophotography, if heat
generation unevenness occurs in a direction perpendic-
ular to a sheet transporting direction, the fixing quality is
affected. In particular, for color printing, a difference in
coloring and gloss may occur.
[0004] In general, according to one embodiment, there
is provided a heater and a fixing device capable of pre-
venting a temperature decrease in a connection portion
between adjacent regions if a heat generating region of
a resistance heat generating element is divided.

DESCRIPTION OF THE DRAWINGS

[0005]

FIG. 1 is a view illustrating a configuration example
of an image forming apparatus using a fixing device
according to an embodiment.
FIG. 2 is an enlarged view of a configuration of a part
of an image forming unit in an embodiment.
FIG. 3 is a block diagram illustrating a configuration
example of a control system of an MFP in an em-
bodiment.
FIG. 4 is a view illustrating a configuration example
of a fixing device according to an embodiment.
FIG. 5 is a top view illustrating an arrangement of a
heat generating unit and an electrode on an insulator
substrate in an embodiment.
FIG. 6 is a view illustrating a power supplying struc-
ture for the heat generating unit of an embodiment
illustrated in FIG. 5.
FIG. 7 is an enlarged view of a broken line area of
FIG. 6.
FIG. 8 is an explanatory view for considering a mech-
anism that is a cause of suppression of reduction of
heat between heat generating regions.
FIG. 9 is another explanatory view for considering a
mechanism of a cause of suppression of reduction
of heat between the heat generating regions.

FIG. 10 is a top view of an embodiment in which
groove portions of the heat generating unit have a
U shape.
FIG. 11 is a top view of an embodiment in which the
groove portions of the heat generating unit have a V
shape.
FIG. 12 is a top view of an embodiment in which a
groove portion is not provided.
FIG. 13 is a top view of an embodiment in which
depths of the groove portions are different from each
other.
FIG. 14 is a top view of an embodiment in which one
cutout portion is disposed on a common electrode
side.
FIG. 15 is a top view of an embodiment in which one
cutout portion and one groove portion are disposed
on the common electrode side.
FIG. 16 is a top view of an embodiment in which a
plurality of cutout portions and a plurality of groove
portions are disposed on the common electrode side.
FIG. 17 is a top view of another embodiment in which
a plurality of cutout portions and a plurality of groove
portions are disposed on the common electrode side.
FIG. 18 is a view illustrating a configuration example
of a fixing device according to another embodiment.

DETAILED DESCRIPTION

[0006] A heater according to an embodiment includes
a heat generating unit configured to generate heat by
electric conduction; and a plurality of electrodes config-
ured to be respectively disposed at facing side edges of
the heat generating unit so as to be electrically connected
to the heat generating unit and at least one side of the
side edges is formed by cutting out a part thereof.
[0007] Preferably, groove portions are formed in the
heat generating unit corresponding to cutout portions
formed by cutting out a part of the electrodes.
[0008] Preferably, a shape of the groove portions
formed in the heat generating unit is a rectangular shape,
a U shape, or a V shape.
[0009] Preferably, depths of the groove portions
formed in the heat generating unit are different from each
other.
[0010] Preferably, the depths of the groove portions
formed in the heat generating unit become shallower as
going to an end portion.
[0011] The present invention further relates to a heater
comprising: a heat generating unit configured to generate
heat by electric conduction; one common electrode con-
figured to be provided on one side of facing side edges
of the heat generating unit so as to be electrically con-
nected to the heat generating unit; and a plurality of elec-
trodes configured to be disposed at the other edge of the
heat generating unit facing the common electrode and
are formed by cutting out a part thereof.
[0012] Preferably, groove portions are formed in the
heat generating unit corresponding to cutout portions
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formed by cutting out a part of the electrodes.
[0013] Preferably, depths of the groove portions
formed in the heat generating unit are different from each
other.
[0014] The present invention further relates to a fixing
device comprising:

an endless rotary body; a heat generating unit con-
figured to be formed in a direction orthogonal to a
transporting direction of a medium, disposed at a
position where heat is transmitted to the rotary body
only on an inside of the rotary body, and at least two
sides of which facing each other are formed substan-
tially in the transporting direction; and a plurality of
electrodes configured to be disposed on two sides
of the heat generating unit in the transporting direc-
tion and formed by being cut out at least on one side
of the two sides.

[0015] Preferably, groove portions provided corre-
sponding to positions where the electrodes of the heat
generating unit are provided by being cut out are provid-
ed, a plurality of groove portions are provided, and are
respectively disposed on an outside of a predetermined
passage region of the medium.
[0016] For example, as illustrated in FIG. 7, the em-
bodiment is directed to a heater or the like which sup-
presses a temperature decrease in a region present be-
tween heat generating regions generated by electric con-
duction between a plurality of individual electrodes
361d1, 361d2, and the like, and a common electrode
361c respectively provided at the side edges of a rectan-
gular heat generating unit 361.

(Configuration Example of Image Forming Apparatus)

[0017] FIG. 1 is a view illustrating a configuration ex-
ample of an image forming apparatus using a fixing de-
vice according to a first embodiment. In FIG. 1, the image
forming apparatus is, for example, a Multi-Function Pe-
ripherals (MFP) which is a multifunction machine, a print-
er, a copying machine, or the like. In the following de-
scription, an MFP 10 will be described as an example.
[0018] A transparent glass original document platen
12 is provided on an upper portion of a body 11 of the
MFP 10 and an automatic original document transporting
unit (ADF) 13 is disposed on the original document platen
12 so as to be freely opened and closed. In addition, an
operation panel 14 is disposed on the upper portion of
the body 11. The operation panel 14 has various kinds
of keys and a touch panel type display unit.
[0019] A scanner unit 15 that is a reading device is
disposed under the ADF 13 within the body 11. The scan-
ner unit 15 reads an original document transmitted by
the ADF 13 or an original document placed on the original
document platen to generate image data and includes a
close contact type image sensor 16. The image sensor
16 is disposed in a direction in which main scanning is

performed with respect to the original document, that is,
in a main scanning direction, or in a depth direction in
FIG. 1, and moves in an arrow S direction to perform sub-
scanning.
[0020] When reading an image of the original docu-
ment placed on the original document platen 12, the im-
age sensor 16 reads the image of the original document
one line by one while moving along the original document
platen 12. The operation is executed over an entire orig-
inal document size to read the original document of one
page. In addition, when reading the image of the original
document transmitted by the ADF 13, the image sensor
16 is at a fixed position (position illustrated in the draw-
ing).
[0021] Furthermore, a printer unit 17 is disposed at a
center portion within the body 11 and a plurality of sheet
feed cassettes 18 for accommodating sheets P of various
sizes are disposed in a lowest portion of the body 11.
The printer unit 17 has a photoconductive drum and a
scanning head 19 including a LED as an exposure de-
vice, and scans the photoconductive drum with light from
the scanning head 19 to generate an image.
[0022] The printer unit 17 processes image data read
by the scanner unit 15, or image data created by a per-
sonal computer or the like to form an image on a sheet.
The printer unit 17 is, for example, a tandem-type color
laser printer and includes image forming units 20Y, 20M,
20C, and 20K of each color of yellow (Y), magenta (M),
cyan (C), and black (K). The image forming units 20Y,
20M, 20C, and 20K are disposed in parallel below an
intermediate transfer belt 21 from an upstream side to a
downstream side. In addition, the scanning head 19 also
has a plurality of scanning heads 19Y, 19M, 19C, and
19K corresponding to the image forming units 20Y, 20M,
20C, and 20K.
[0023] FIG. 2 is an enlarged view of a configuration of
the image forming unit 20K of the image forming units
20Y, 20M, 20C, and 20K. In addition, in the following
description, since the image forming units 20Y, 20M,
20C, and 20K respectively have the same configuration,
the image forming unit 20K will be described as an ex-
ample.
[0024] The image forming unit 20K has a photocon-
ductive drum 22K that is an image carrier. A charging
device 23K, a developing device 24K, a primary transfer
roller (transfer device) 25K, a cleaner 26K, a blade 27K,
and the like are disposed around the photoconductive
drum 22K along a rotating direction t. An exposure posi-
tion of the photoconductive drum 22K is irradiated with
light from the scanning head 19K to form an electrostatic
latent image on the photoconductive drum 22K.
[0025] The charging device 23K of the image forming
unit 20K uniformly charges a surface of the photocon-
ductive drum 22K. The developing device 24K supplies
a two-component developer containing black toner and
carrier to the photoconductive drum 22K using a devel-
oping roller 24a to which a developing bias is applied and
performs developing of the electrostatic latent image.
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The cleaner 26K removes residual toner on the surface
of the photoconductive drum 22K using the blade 27K.
[0026] In addition, as illustrated in FIG. 1, a toner car-
tridge 28 for supplying toner to the developing devices
24Y, 24M, 24C, and 24K is provided above the image
forming units 20Y, 20M, 20C, and 20K. The toner car-
tridge 28 includes toner cartridges 28Y, 28M, 28C, and
28K of each color of yellow (Y), magenta (M), cyan (C),
and black (K).
[0027] The intermediate transfer belt 21 moves cycli-
cally. The intermediate transfer belt 21 is stretched
around a driving roller 31 and a driven roller 32. In addi-
tion, the intermediate transfer belt 21 the intermediate
transfer belt 21 faces and is in contact with the photo-
conductive drums 22Y, 22M, 22C, and 22K. A primary
transfer voltage is applied to a position of the intermediate
transfer belt 21 facing the photoconductive drum 22K by
the primary transfer roller 25K and the toner image on
the photoconductive drum 22K is primarily transferred to
the intermediate transfer belt 21.
[0028] A secondary transfer roller 33 is disposed to
face the driving roller 31 around which the intermediate
transfer belt 21 is stretched. When the sheet P passes
between the driving roller 31 and the secondary transfer
roller 33, a secondary transfer voltage is applied to the
sheet P by the secondary transfer roller 33. Therefore,
the toner image on the intermediate transfer belt 21 is
secondarily transferred onto the sheet P. A belt cleaner
34 is provided in the vicinity of the driven roller 32 of the
intermediate transfer belt 21.
[0029] In addition, as illustrated in FIG. 1, a sheet feed
roller 35 which transports the sheet P taken out from the
inside of the sheet feed cassette 18 is provided between
the sheet feed cassette 18 and the secondary transfer
roller 33. Furthermore, a fixing device 36 is provided on
a downstream side of the secondary transfer roller 33.
In addition, a transport roller 37 is provided on a down-
stream side of the fixing device 36. The transport roller
37 discharges the sheet P to a sheet discharge unit 38.
Furthermore, a reverse transporting path 39 is provided
on a downstream side of the fixing device 36. The reverse
transporting path 39 is used for reversing the sheet P,
leads the sheet P in a direction of the secondary transfer
roller 33, and is used for double-sided printing. FIGS. 1
and 2 illustrate an example of the embodiment and a
structure of the image forming apparatus portion other
than the fixing device 36 is not limited, and it is possible
to use a structure of a known electrophotographic image
forming apparatus.

(Configuration Example of Control System of MFP 10)

[0030] FIG. 3 is a block diagram illustrating a configu-
ration example of a control system 50 of the MFP 10 in
an embodiment. The control system 50 includes, for ex-
ample, a CPU 100 which controls an entirety of the MFP
10, a read only memory (ROM) 120, a (random access
memory (RAM) 121, an interface (I/F) 122, an input and

output control circuit 123, a sheet feed and transport con-
trol circuit 130, an image forming control circuit 140, and
a fixing control circuit 150.
[0031] The CPU 100 realizes a processing function for
forming an image by executing a program stored in the
ROM 120 or the RAM 121. The ROM 120 stores a control
program and control data that govern basic operations
of an image forming process. The RAM 121 is a working
memory. The ROM 120 (or the RAM 121) stores a control
program of the image forming unit 20, the fixing device
36, or the like, and various kinds of control data used by
the control program. As an specific example of the control
data in the embodiment, a corresponding relationship be-
tween sizes of a printing region in a sheet, that is, widths
(first, second, and third medium sizes in FIG. 5 described
below) in the main scanning direction in which the original
document is main-scanned, and a heat generating unit
that is a power supplying target, or the like is exemplified.
[0032] A fixing temperature control program of the fix-
ing device 36 includes a determination logic for deter-
mining the size of an image forming region in a sheet on
which the toner image is formed, and a heating control
logic for selecting a switching element of the heat gen-
erating unit corresponding to a position through which
the image forming region passes before the sheet is
transported on the inside of the fixing device 36 to supply
power, and controlling heating in a heating unit.
[0033] The I/F 122 communicates with various devices
such as a user terminal and a facsimile. The input and
output control circuit 123 controls an operation panel
123a and a display device 123b. The sheet feed and
transport control circuit 130 controls a motor group 130a
or the like for driving the sheet feed roller 35, the transport
roller 37 of the transporting path, or the like. The sheet
feed and transport control circuit 130 controls the motor
group 130a or the like in consideration of detection results
of various sensors 130b in the vicinity of the sheet feed
cassette 18 or on the transporting path based on a control
signal from the CPU 100.
[0034] The image forming control circuit 140 controls
the photoconductive drum 22, the charging device 23,
the scanning head 19, the developing device 24, and the
transfer device 25 respectively based on control signals
from the CPU 100. The fixing control circuit 150 controls
driving motors 360 of the fixing device 36, the heat gen-
erating units 361 (heaters), and temperature detection
members 362 such as thermistors respectively based on
control signals from the CPU 100. In addition, in the em-
bodiment, a configuration in which the control program
and the control data of the fixing device 36 are stored in
a storage device of the MFP 10 and are executed by the
CPU 100 is provided, but a calculation processing device
and a storage device may be separately provided exclu-
sively for the fixing device 36.

(Configuration Example of Fixing Device 36)

[0035] FIG. 4 is a view illustrating a configuration ex-
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ample of the fixing device 36. Here, the fixing device 36
includes the plate-shaped heat generating unit 361, an
endless belt 363 formed with an elastic layer and sus-
pended on a plurality of rollers, a belt transport roller 364
for driving the endless belt 363, a tension roller 365 for
applying a tension to the endless belt 363, and a press
roller 366 having an elastic layer formed on a surface
thereof.
[0036] A heat generating unit side of the heat gener-
ating unit 361 is in contact with an inside of the endless
belt 363 and presses the endless belt 363 in a direction
of the press roller 366 thereby forming a fixing nip having
a predetermined width between the endless belt 363 and
the press roller 366. Since the heat generating unit 361
generates heat while forming a nip region, the respon-
siveness during supplying power is higher than that of a
heating system using a halogen lamp.
[0037] In the endless belt 363, a silicone rubber layer
having a thickness of 200 mm is formed on an outside of
a polyimide which is a SUS base material having a thick-
ness of 50 mm or a heat-resistant resin of 70 mm, and
the outermost periphery thereof is covered with a surface
protection layer such as PFA. In the press roller 366, for
example, a silicon sponge layer having a thickness of 5
mm is formed on a surface of steel bar of φ 10 mm and
the outermost periphery thereof is covered with a surface
protection layer such as PFA.

(Configuration of Heat Generating Unit)

[0038] In addition, in the heat generating unit 361, for
example, a heat generating resistance layer, or a glazed
layer and the heat generating resistance layer are lami-
nated on an insulator such as a ceramic substrate. The
glazed layer may be omitted. The heat generating resist-
ance layer is formed of, for example, a known material
such as TaSiO2. The heat generating resistance layer
has a predetermined length in the direction in which the
original document is main-scanned in the main scanning
direction and is provided in a predetermined number of
pieces.
[0039] A method of forming the heat generating resist-
ance layer is the same as a known method, for example,
a method of making a thermal head. For example, a
masking layer (electrode layer) is formed of aluminum
on the heat generating resistance layer. The masking
layer has such a pattern that the heat generating unit
(resistance heat generating element) is exposed in the
sheet transporting direction. The pattern separates the
heat generating regions.
[0040] The power supply to the heat generating unit is
connected by a conductor (wiring) from aluminum layers
(electrodes) at both ends, and each thereof is connected
to a switching element of a switching driver or the like.
[0041] Furthermore, a protection layer is formed on the
uppermost portion so as to cover all of the resistance
heat generating element, the aluminum layer, the wiring,
and the like. The protection layer is formed of, for exam-

ple, SiO2, Si3N4, or the like. When supplying AC or DC
to such a heat generating unit group, power is supplied
to a portion generating heat by triac or FET with zero
crossing and flicker is also taken into consideration.

Relationship between Heat generating Unit and Elec-
trode, and (If Shape of Groove Portion is Rectangular 
(Concave))

[0042] FIG. 5 is a top view illustrating a relationship
between a heat generating unit, a common electrode,
and an individual electrode in an embodiment. A heat
generating unit 361b, a common electrode 361c, and an
individual electrode 361d are provided on an insulator
substrate 361a.
[0043] Here, the electrode on the electrode side at one
end is divided into, for example, five by cutout portions
which are described below in the main scanning direction
(arrow MA) in which the original document is main-
scanned and configures an individual electrode 361d,
and thereby the heat generating region (heat generating
unit 361b) of the heat generating unit 361 corresponds
to widths of postcard size (100x148 mm), CD jacket size
(1213121 mm), B5R size (182x257 mm), and A4R size
(210x297 mm).
[0044] Four groove portions 361m are formed at one
end (side edge) in a sub-scanning direction (arrow SU
direction) of the heat generating unit as rectangular con-
cave portions. The individual electrode 361d is formed
at a position excluding a plurality of groove portions 361m
in one end portion of the heat generating unit 361b in the
transporting direction of the medium. That is, the cutout
portions (cutout portions 361d0) of the electrode corre-
spond to the groove portions of the heat generating unit.
[0045] FIG. 6 is a circuit view illustrating a power sup-
plying structure to the heat generating unit 361b in an
embodiment. Here, in the heat generating region of the
heat generating unit 361b, a parallel power supplying
structure of which electric conduction is controlled by cor-
responding five switches 361e is illustrated.
[0046] Specifically, the switch 361e is individually
formed of 361e1, 361e2, 361e3, 361e4, and 361e5. The
individual electrode 361d is formed of 361d1, 361d2,
361d3, 361d4, and 361d5. As a specific example of a
driving IC indicated by the switch 361e, a switching ele-
ment, a FET, a triax, a switching IC, or the like is exem-
plified.
[0047] FIG. 7 is an enlarged view of a broken line area
A of FIG. 6. Here, the groove portion 361m is formed in
which a length (width) in the main scanning direction (ar-
row MA) of the original document is x and a length (depth)
in the sub-scanning direction (arrow SU direction) is y.
[0048] An aspect ratio of x and y can be arbitrarily
changed and is determined by measuring an in-plane
temperature distribution of a connecting portion of the
heat generating region. For example, x:y=1:1, or x:y=2:3.
[0049] As described below, values of sizes x and y of
the groove portion 361m may not be the same and, for
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example, the value (depth) of y may be changed accord-
ing to the position of the groove portion 361m (see an
embodiment of FIG. 13).
[0050] In FIG. 6, one end of power supply 362 is con-
nected to the common electrode 361c and switches
361e1 to 361e5 are connected in parallel to the other end
of the power supply. The individual electrodes 361d1 to
361d5 are respectively connected to the switches 361e1
to 361e5. For example, when the switch 361e2 is turned
on and a current flows through the heat generating unit
361b between the individual electrode 361d2 and the
common electrode 361 using the power supply 362, the
heat generating region 361b2 is generated.
[0051] Similarly, when a current flows through the heat
generating unit 361b between the individual electrode
361d1 and the common electrode 361c using the power
supply 362, the heat generating region 361b1 is gener-
ated.
[0052] A portion having a lower temperature than that
of the heat generating region is generated between the
heat generating region 361b2 and the heat generating
region 361b1. The cutout portion of the electrode and the
groove portion 361m is present between the individual
electrode 361d2 and the individual electrode 361d1.
However, since the heat generating unit is continuous in
the low temperature portion between the heat generating
regions, the temperature does not decrease as the heat
generating unit is cut.
[0053] As described above, the temperature decrease
is suppressed between the heat generating regions. The
mechanism will be inferred.

(Mechanism of Suppressing Temperature Decrease be-
tween Heat Generating Regions)

[0054] According to the embodiment, the heat gener-
ating region of the heat generating unit 361b is divided
into a plurality of portions and the heat generating unit is
continuous between the adjacent heat generating re-
gions. Therefore, even if power is not supplied to one
heat generating region of the adjacent heat generating
regions corresponding to the medium size, heat is also
generated in the region (connecting region) between the
heat generating regions to some extent.
[0055] The mechanism can be considered two ways.
One way is the conduction of heat from the adjacent heat
generating regions as illustrated in FIG. 8. The other way
is the heat generation by electric conduction between the
adjacent individual electrode and the common electrode
as illustrated in FIG. 9. Now, in FIG. 7, specifically, sup-
pression of the temperature decrease in the connecting
region between the heat generating region 361b2 and
the heat generating region 361b1 is considered.
[0056] The heat conduction from the heat generating
regions of the former is conceivable as illustrated in FIG.
8. When electric conduction is applied to the heat gen-
erating unit 361b between the individual electrode 361d2
and the common electrode 361c, the heat generating re-

gion 361b2 generates heat and thereby the temperature
increases. The heat itself generated by heating of the
heat generating region 361b2 is considered to be trans-
mitted to the connecting region as indicated by arrow H1.
This is because the heat generating unit 361b which is
a heat conductor is continuous. Similarly, when the heat
generating region 361b1 generates heat, the heat is con-
sidered to be transmitted to the connecting region as in-
dicated by arrow H2.
[0057] On the other hand, the heat generation by elec-
tric conduction between the adjacent individual electrode
and the common electrode is considered as follows. For
example, in FIG. 8, the electric conduction is applied to
the individual electrode 361d1 together with the individual
electrode 361d2. That is, the electric conduction is ap-
plied between the common electrode 361c and the indi-
vidual electrode 361d2 via the heat generating unit 361b,
and the electric conduction is also applied between the
common electrode 361c and the individual electrode
361d1.
[0058] In this case, as described above, the heat gen-
erating region 361b2 is formed by the electric conduction
between the common electrode 361c and the individual
electrode 361d2. On the other hand, the heat generating
region 361b1 is formed by the electric conduction be-
tween the common electrode 361c and the individual
electrode 361d1. In this case, a current may flow through
the heat generating unit 361b not only in arrow C22 di-
rection but also in arrow C21 direction.
[0059] On the other hand, the heat generating region
361b1 is formed by the electric conduction between the
common electrode 361c and the individual electrode
361d1. In this case, a current may flow through the heat
generating unit 361b not only in arrow C11 direction but
also in arrow C12 direction.
[0060] Both the two mechanisms may be functioned.
Alternately, the temperature decrease may be sup-
pressed in the region between the heat generating re-
gions by another mechanism. In either case, the temper-
ature decrease between the heat generating regions is
suppressed. Regardless of the shape of the groove por-
tion, the same effect can be obtained even if there is no
groove portion and only the cutout portion of the electrode
is present.
[0061] As described above, it is possible to suppress
the temperature decrease in the connecting portion com-
pared to a structure in which the heat generating regions
are physically separated when the medium size is
switched.

(Other Shapes of Groove Portion)

[0062] In the embodiment, the case in which the shape
of the groove portion 361m is rectangular (concave
shape) is described. However, the groove portion may
be formed in another shape, for example, a U shape or
a V shape. In addition, the groove portion 361m has a
structure that penetrates through the heat generating unit
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361 in a vertical direction (direction penetrating a sheet
surface in FIG. 5), but the embodiment as the concave
portion is not limited to the configuration. For example,
a structure in which penetration is performed to an inter-
mediate portion of the heat generating unit 361 in the
thickness direction (vertical direction) and the remainder
may not be penetrated.
[0063] FIG. 10 illustrates an enlarged top view of an
embodiment in which the shape of the groove portions
of the heat generating unit is the U shape. In the embod-
iment, the common electrode 361c is provided on one
side of the facing side edges of the rectangular heat gen-
erating unit 361b generating heat by the electric conduc-
tion. The cutout portions of the individual electrodes
361d1 and 361d2 and groove portions 361u of the U
shape are provided at corresponding positions on the
other side of the side edges.
[0064] According to the embodiment in which the
groove portion has the U shape, there is no corner in the
heat generating unit and a current is unlikely to be locally
concentrated compared to the embodiment in which the
groove portion has the rectangular shape. Therefore,
there is an advantage that a current can flow relatively
uniformly through even the vicinity of the groove portion
and stable heat generation can be performed.
[0065] FIG. 11 illustrates an enlarged view of an em-
bodiment in which the groove portions of the heat gen-
erating unit have a V shape. In the embodiment, the com-
mon electrode 361c is provided on one side of the facing
side edges of the rectangular heat generating unit 361b
generating heat by the electric conduction. The cutout
portions of the individual electrodes 361d1 and 361d2
and groove portions 361v of the V shape are provided at
corresponding positions on the other side of the side edg-
es.
[0066] According to the embodiment in which the
groove portion has the V shape, the groove portion is
gradually enlarged compared to the embodiment in which
the groove portion has the rectangular shape. Therefore,
since there is little influence of the groove portion on the
heat generating unit, there is an advantage that a current
can flow relatively uniformly through even in a portion
where the groove portion is present and stable heat gen-
eration can be performed.

(Embodiment in Which There Is No Groove Portion in 
Heat Generating Unit)

[0067] In the above description, the case in which the
groove portions are provided corresponding to the cutout
portions of the electrode is described. However, if there
are the cutout portions of the electrode, a structure with-
out the groove portions may be adopted. FIG. 12 illus-
trates an enlarged top view of such an embodiment.
[0068] In the embodiment, the common electrode 361c
is provided on one side of the facing side edges of the
rectangular heat generating unit 361b generating heat
by the electric conduction. The individual electrodes

361d1, 361d2, 361d3, and the like are provided on the
other side of the side edges. The cutout portion 361d0
is provided between the individual electrodes, but there
is no groove portion at a position corresponding to the
cutout portion 361d0.
[0069] In the embodiment of the structure, there is the
cutout portion of the electrode, but since there is no
groove portion in the heat generating unit, there is no
constriction and there is an effect that the temperature
decrease between the heat generating regions can be
minimized.

(Embodiment in Which Depth of Groove Portion Is 
Changed)

[0070] In the above embodiment, the case in which the
shapes of the groove portions, that is, the widths (x) and
the depths (y) of the groove portion are same is de-
scribed.
[0071] However, a structure in which the groove por-
tions do not have the same shape and the widths or
depths are changed depending on positions where the
groove portions are provided may be also provided. FIG.
13 illustrates an embodiment in which depths y of the
groove portions are changed.
[0072] In the embodiment, the common electrode 361c
is provided on one side of the facing side edges of the
rectangular heat generating unit 361b generating heat
by the electric conduction. The individual electrodes
361d1, 361d2, 361d3, and the like are provided on the
other side of the side edges. Groove portions corre-
sponding to cutout portions 361d0 are provided between
the individual electrodes. The groove portions are indi-
cated by 361m1, 361m2, 361m3, and 361m4.
[0073] The embodiment is the same as that illustrated
in FIG. 6 except that the depths of the groove portions
are not the same. FIG. 13 is a circuit view illustrating a
power supplying structure to the heat generating unit
361b in an embodiment. Here, a parallel power supplying
structure in which electric conduction of the heat gener-
ating regions of the heat generating unit 361b is individ-
ually controlled by five corresponding switches 361e is
illustrated.
[0074] Specifically, the switch 361e is configured of
switches 361e1, 361e2, 361e3, 361e4, and 361e5. The
individual electrode 361d is configured of 361d1, 361d2,
361d3, 361d4, and 361d5.
[0075] A rectangular groove portion 361m1 of a depth
y1 is provided corresponding to the cutout portion 361d0
between the individual electrode 361d1 and the individual
electrode 361d2. A rectangular groove portion 361m2 of
a depth y2 is provided corresponding to the cutout portion
361d0 between the individual electrode 361d2 and the
individual electrode 361d3. A rectangular groove portion
361m3 of the depth y2 is provided corresponding to the
cutout portion 361d0 between the individual electrode
361d3 and the individual electrode 361d4. A rectangular
groove portion 361m4 of the depth y1 is provided corre-
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sponding to the cutout portion 361d0 between the indi-
vidual electrode 361d4 and the individual electrode
361d5.
[0076] The shape of the groove portion is not limited
to the rectangular shape and may be another shape such
as a U shape, or a V shape.
[0077] According to the embodiment in which the
groove portions having different depths are provided, an
effect that imbalance of heat between end portions and
the vicinity of a center of the heat generating unit can be
adjusted is obtained.
[0078] In addition, an embodiment having the groove
portion in which not only the depth of the groove portion
but also only the width (x) of the groove portion, or both
the depth and the width is changed can be provided.

(Embodiment Having Cutout Portion and Groove Portion 
Also on Common Electrode Side)

[0079] In the above embodiment, the common elec-
trode 361c is provided on one side edge of the rectan-
gular heat generating unit 361b. In the embodiment dis-
closed here, the common electrode may be changed to
the individual electrodes by providing the cutout portions
also in the common electrode of the side edge. The
number of the cutout portions may be the same as or
different from the number of the individual electrodes of
the other side edge. In such an embodiment of the em-
bodiment disclosed here, there are embodiments in
which the groove portions of the heat generating unit are
provided and are not provided.
[0080] FIG. 14 illustrates an embodiment in which the
common electrode is divided into two common electrodes
361c1 and 361c2 by a cutout portion 3611d0. In the em-
bodiment, a groove portion is not provided on the com-
mon electrode side.
[0081] The common electrode 361c1 is connected to
a switch 361f1 and connected to power supply 362. The
common electrode 361c2 is connected to a switch 361f2
and connected to the power supply 362. The common
electrodes 361c1 and 361c2 are collectively referred to
the common electrode 361c. The switches 361f1 and
361f2 are collectively referred to the switch 361f.
[0082] In the embodiment, the common electrode is
divided into two and it is possible to change a main heat
generating region on the common electrode side by se-
lectively turning on the switches 361f1 and 361f2.
[0083] FIG. 15 illustrates an embodiment in which the
common electrode is divided into two and a cutout portion
361d0 and a groove portion 361n0 at a position corre-
sponding to the cutout portion are provided.
[0084] In the embodiment, the groove portion 361n0
is provided at the position corresponding to the cutout
portion 361d0 between the common electrode 361c1 and
the common electrode 361c2. Except for this point, the
embodiment is the same as the embodiment of FIG. 14
and the same reference numerals are given to those of
FIG. 14.

[0085] Also in the embodiment, the common electrode
is divided into two and it is possible to change the heat
generating region by selectively turning on the switches
361f1 and 361f2, and selectively turning on the switches
connected to the individual electrodes 361d (361d1,
361d2, 361d3, 361d4, and 361d5).
[0086] In the embodiment, since the groove portion
361n0 is provided, it is possible to more easily select the
heat generating region on the common electrode side
than the case of the embodiment of FIG. 14.
[0087] FIG. 16 illustrates an embodiment in which the
individual electrodes having the same number (five in the
example) are provided on both side edges and positions
at which the groove portions are provided are the same
as the positions of the cutout portions. The way assigning
reference numerals is the same as that of FIG. 15. It is
possible to form the heat generating region in the heat
generating unit between the electrode on each individual
electrode side and the electrode on the common elec-
trode side by selectively turning on a switch 361e and
selectively turning on a switch 361f.
[0088] In the embodiment of FIG. 16, since the posi-
tions of the cutout portions and the positions of the cor-
responding groove portions match, there is an effect that
the selection of the heat generating regions is individually
made and power consumption can be reduced.
[0089] FIG. 17 illustrates a top view of an embodiment
in which the individual electrodes having the same
number (five in the example) are provided on both side
edges and positions at which the groove portions are
provided are different from the positions of the cutout
portions. The way assigning reference numerals is the
same as that of FIG. 15. It is possible to form the heat
generating region in the heat generating unit between
the electrode on each individual electrode side and the
electrode on the common electrode side by selectively
turning on the switch 361e and selectively turning on the
switch 361f.
[0090] In the embodiment, since positions of the cutout
portions of the electrode and the corresponding groove
portions are shifted on the individual electrode side and
the common electrode side, there is an effect that the
temperature decrease between the heat generating re-
gions can be suppressed.

(Modification Examples of Groove Portion)

[0091] Moreover, the number of the heat generating
regions and each width in FIG. 5 described above are
provided as an example and the embodiments disclosed
here are not limited to the configuration. If the MFP 10
corresponds to, for example, five medium sizes, the heat
generating region may be divided into five in response
to each medium size. That is, the number of the heat
generating regions and the divided width can be freely
selected depending on the corresponding medium size,
and it is possible to uniformly generate heat. Similarly, it
is also possible to select the heat generating regions of
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the power supplying target based on the size of the print
size (image forming region) instead of the medium size.
In addition, in the example of FIG. 5, an example in which
the medium passes through the center region is illustrat-
ed, but when the medium passes through a left region or
a right region in the main scanning direction (rightward
and leftward direction in the drawing), the number, the
sizes, and the positions of the heat generating regions
may be appropriately changed.
[0092] In addition, in the embodiment, a line sensor
(not illustrated) is disposed in a sheet passing region and
the size and the position of the passing sheet can be
determined in real time. The medium size may be deter-
mined from image data when starting the printing oper-
ation or information of the sheet feed cassette 18 in which
the medium (sheet) is stored in the MFP 10.

(Other Embodiments in Which Configuration of Fixing 
Device Is Different)

[0093] In the configuration example of the fixing device
illustrated in FIG. 4 described above, the heat generating
unit side of the heat generating unit 361 is in contact with
the inside of the endless belt 363 and presses the inside
thereof in the direction of the facing press roller 366.
Therefore, the toner is heated and fixed to the sheet P
which is moved by sandwiched between the endless belt
363 and the press roller 366. In this case, the drive of the
endless belt 363 is performed by the belt transport roller
364 connected to the driving motor. However, the sheet
P may be transferred by being driven from a press roller
side.
[0094] FIG. 18 illustrates a configuration example of a
fixing device of such an example. The fixing device illus-
trated in FIG. 18 is driven from the press roller side. A
film guide 52 having an arcuate cross section is provided
so as to face a press roller 51 and a fixing film 53 is
rotatably attached to an outside thereof. A ceramic heater
54a, a plurality of heat generating units 54b, a protection
layer 54c are laminated on the inside of the film guide
52. The laminated portion is pressed against the press
roller via the fixing film to form a nip portion. As described
above, the heat generating units are connected in parallel
and are connected to a temperature control circuit 55.
The temperature control circuit 55 controls opening and
closing of a switching element (not illustrated) and con-
trols a temperature thereof.
[0095] During the operation of the fixing device, the
press roller 51 connected to a driving motor is rotatably
driven to follow and rotate the contacting fixing film 53.
In this case, the sheet P entering between the fixing film
53 and the press roller 51 from the left side is heated and
fixed by the heat generating unit 54b and is discharged
to the right side.
[0096] As described above, the fixing device according
to the embodiments disclosed here can also be a fixing
device having a structure that applies a driving force from
a press roller side.

[0097] 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 apparatus and meth-
ods described herein may be embodied in a variety of
other forms: furthermore various omissions, substitutions
and changes in the form of the apparatus and methods
described herein may be made without departing from
the framework of the inventions. The accompanying
claims and their equivalents are intended to cover such
forms of modifications as would fall within the scope of
the invention.

Claims

1. A heater comprising:

a heat generating unit configured to generate
heat by electric conduction; and
a plurality of electrodes configured to be respec-
tively disposed at facing side edges of the heat
generating unit so as to be electrically connected
to the heat generating unit and at least one side
of the side edges is formed by cutting out a part
thereof.

2. The heater according to claim 1,
wherein groove portions are formed in the heat gen-
erating unit corresponding to cutout portions formed
by cutting out a part of the electrodes.

3. The heater according to claim 2,
wherein a shape of the groove portions formed in
the heat generating unit is a rectangular shape, a U
shape, or a V shape.

4. The heater according to claim 2,
wherein depths of the groove portions formed in the
heat generating unit are different from each other.

5. The heater according to claim 4,
wherein the depths of the groove portions formed in
the heat generating unit become shallower as going
to an end portion.

6. A heater comprising:

a heat generating unit configured to generate
heat by electric conduction;
one common electrode configured to be provid-
ed on one side of facing side edges of the heat
generating unit so as to be electrically connected
to the heat generating unit; and
a plurality of electrodes configured to be dis-
posed at the other edge of the heat generating
unit facing the common electrode and are
formed by cutting out a part thereof.
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7. The heater according to claim 6,
wherein groove portions are formed in the heat gen-
erating unit corresponding to cutout portions formed
by cutting out a part of the electrodes.

8. The heater according to claim 7,
wherein depths of the groove portions formed in the
heat generating unit are different from each other.

9. A fixing device comprising:

an endless rotary body;
a heat generating unit configured to be formed
in a direction orthogonal to a transporting direc-
tion of a medium, disposed at a position where
heat is transmitted to the rotary body only on an
inside of the rotary body, and at least two sides
of which facing each other are formed substan-
tially in the transporting direction; and
a plurality of electrodes configured to be dis-
posed on two sides of the heat generating unit
in the transporting direction and formed by being
cut out at least on one side of the two sides.

10. The device according to claim 9,
wherein groove portions provided corresponding to
positions where the electrodes of the heat generating
unit are provided by being cut out are provided, a
plurality of groove portions are provided, and are re-
spectively disposed on an outside of a predeter-
mined passage region of the medium.
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