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(54) HEATING DEVICE AND IMAGE FORMING APPARATUS

(57) A heating device (20) includes a planar heater
(24), a belt (22), a pressure rotator (31) pressed against
the planar heater (24) to formanip, a holder (23) having a
recess to hold the planar heater (24), a stay (30), a pair of
flanges (42)holdingbothendsof thestay (30)and thebelt
(22), a housing (43), and biasing members (52). At least
one of the pair of flanges (42) includes a tubular portion
(42a) facing an inner surface of the belt (22) and having a

cutout corresponding to the nip, a restricting member
(42b) being contactable with an edge of the belt (22)
and having a cutout corresponding to the nip, and a
bridging portion (42b2) on the restricting member (42b)
outside the tubular portion (42a). A gap between the
bridging portion (42b2) and the planar heater (24) is
smaller than a depth of the recess.
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Description

BACKGROUND

Technical Field

[0001] Embodiments of the present invention relate to
aheatingdevicesuchasafixingdevice includingaplanar
heater and an image forming apparatus including the
heating device, such as a copier, a printer, a facsimile
machine, or amultifunction peripheral having at least two
of copying, printing, and facsimile functions.

Related Art

[0002] One type of heating device such as a fixing
device in an image forming apparatus such as a copier
or a printer in the related art uses a planar heater (a
resistive heat generator) as a heater to heat a fixing belt
(For example, see Japanese Unexamined Patent Appli-
cation Publication No. 2020‑52347).
[0003] Specifically, Japanese Unexamined Patent Ap-
plication Publication No. 2020‑52347 discloses the fixing
device including a fixing belt, a pressure roller as a
pressure rotator, a planar heater that is pressed against
the pressure roller via the fixing belt, a holder (that is a
heater holder) to hold theplanar heater, a stay to hold and
reinforce the holder, a pair of flanges that are supports to
hold both ends of the stay in a width direction, and an
apparatus frame (i.e., a housing) to slidably hold the
flanges in a pressure direction. As a driver drives and
rotates the pressure roller, the fixing belt rotates in ac-
cordancewith the rotation of the pressure roller by friction
therebetweengeneratedat a fixingnip. Theplanar heater
heats the fixing belt. A sheet bearing a toner image is
conveyed to the fixing nip, and heat and pressure in the
fixing nip fixes the toner image onto the sheet.
[0004] The planar heater, the holder, and the stay are
assembled tomake a sub-assembly unit, and the flanges
are relatively moved in the width direction to assemble
the flanges to the sub-assembly unit. At this time, the
related art has problems in that a partially deformed
flange can be assembled to the sub-assembly unit, or
the flange can be assembled to the sub-assembly unit
including the planar heater that is not correctly set to the
holder. The problem may cause the planar heater to be
set out of alignment with the fixing nip or damage of the
planar heater or the holder.

SUMMARY

[0005] In order to solve the problems described above,
an object of the present invention is to provide a heating
device that enables the flange to be correctly assembled
to the sub-assembly unit in which the planar heater, the
holder, and the stayareassembledandan image forming
apparatus including the heating device. In order to
achieve this object, there is provided a heating device

according to claim 1. Advantageous embodiments are
defined by the dependent claims.
[0006] Advantageously, the heating device includes a
planar heater, a belt, a pressure rotator, a holder, a stay, a
pair of flanges, a housing, and biasing members. The
planar heater extends in a width direction and heats the
belt. The pressure rotator is pressed against the planar
heater via the belt to form a nip through which a sheet is
conveyed. The holder has a recess to hold the planar
heater in the width direction. The stay holds the holder.
The pair of flanges hold both ends of the stay and both
ends of the belt in the width direction. At least one of the
pair of flanges includes a tubular portion, a restricting
member, andabridgingportion.The tubular portion faces
an inner circumferential surface of the belt and has a
cutout at a portion corresponding to the nip. The restrict-
ing member is contactable with an edge of the belt to
restrict movement of the belt in the width direction and
has a cutout at a portion corresponding to the nip. The
bridging portion bridges and closes the cutout of the
restricting member. The bridging portion is outside the
tubular portion in the width direction and has a gap with
the planar heater smaller than a depth of the recess. The
housing holds the pair of flangesmovable with respect to
the pressure rotator. The biasing members bias the pair
of flanges toward the pressure rotator.
[0007] According to one aspect of the present inven-
tion, the heating device that enables the flange to be
correctly assembled to the sub-assembly unit in which
the planar heater, the holder, and the stay are assembled
and the image forming apparatus including the heating
device can be provided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] A more complete appreciation of embodiments
of the present disclosure and many of the attendant
advantages and features thereof can be readily obtained
and understood from the following detailed description
with reference to the accompanying drawings, wherein:

FIG. 1 is a diagram illustrating an overall configura-
tion of an image forming apparatus according to an
embodiment of the present invention;
FIG. 2 is a diagram illustrating a configuration of a
fixing device incorporated in the image forming ap-
paratus of FIG. 1;
FIG. 3 is a perspective view of the fixing device of
FIG. 2;
FIG. 4 is a perspective view of a fixing sub-assembly
unit of a fixing device;
FIG. 5 is an exploded view of the fixing device of FIG.
3;
FIG. 6A is a schematic top view of a planar heater;
FIG. 6B is a schematic side view of the planar heater
of FIG. 6A;
FIG. 7 is a perspective view of a connector attached
to a holder holding a planar heater;
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FIG. 8 is an exploded view illustrating a connector, a
holder, a flange, and a stay;
FIG. 9 is a perspective view of a flange;
FIG. 10 is a side view of the flange of FIG. 9 to
illustrate a cutout;
FIG. 11A is a side view of a flange, a stay, a holder,
and a planar heater that is correctly set in the holder,
viewed in an axial direction;
FIG. 11B is a side view of a flange, a stay, a holder,
and a planar heater that is wrongly set in the holder
and rides on one end of the holder, viewed in an axial
direction;
FIGS. 12A and 12B are diagrams illustrating action
to attach a flange to a sub-assembly unit in which a
planar heater is correctly assembled to a holder held
by a stay;
FIG. 12C is a diagram illustrating a flange having a
taper that enhances workability;
FIGS. 13A and 13B are diagrams illustrating action
to attach a flange to a sub-assembly unit including a
planar heater that ridesonaholder and is assembled
to the holder held by a stay;
FIGS. 14A and 14B are diagrams illustrating action
to attach a flange according to a comparative exam-
ple including abridging portion that formsa largegap
between theplanar heater and thebridgingportion to
a sub-assembly unit including a planar heater that
rides on a holder and is assembled to the holder held
by a stay;
FIG. 15 is a schematic viewof a part of a fixing device
as viewed in an axial direction;
FIG. 16 is a schematic viewof a part of a fixing device
according to acomparativeexample, as viewed inan
axial direction;
FIG. 17 is a side view of a flange according to a first
modification, a holder holding a planar heater, and a
connector coupled to the planar heater, as viewed in
an axial direction;
FIG. 18 is a side view of a flange as another embodi-
ment ofFIG.17, aholder holdingaplanar heater, and
a connector coupled to the planar heater, as viewed
in an axial direction;
FIGS. 19A to 19C are diagrams illustrating action to
attach a flange according to a secondmodification to
a sub-assembly unit including a planar heater that
rides on a holder and is assembled to the holder held
by a stay;
FIG. 20 is a cross-sectional view of a flange as
another embodiment of FIGS. 19A to 19C;
FIGS. 21A and 21B are schematic diagrams of a
configuration according to a third modification in-
cluding a thermostat as a pusher pushing a planar
heater;
FIG. 22 is a side viewof a flange according to a fourth
modification, a stay, a holder, and a planar heater, as
viewed in an axial direction;
FIG. 23 is a side view of a flange according to a
comparative example of the flange of FIG. 22;

FIGS. 24A and 24B are schematic diagrams of a
configuration according to a fifth modification includ-
ing a thermal equalizer;
FIG. 25 is a schematic diagram illustrating a two-
dimensional atomic crystal structure of graphene;
FIG. 26 is a schematic diagram illustrating a three-
dimensional atomic crystal structure of graphite; and
FIG. 27 is a perspective view of a flange according to
a sixth modification.

[0009] The accompanying drawings are intended to
depict embodimentsof thepresent disclosureandshould
not be interpreted to limit the scope thereof. The accom-
panying drawings are not to be considered as drawn to
scale unless explicitly noted. Also, identical or similar
reference numerals designate identical or similar com-
ponents throughout the several views.

DETAILED DESCRIPTION

[0010] In describing embodiments illustrated in the
drawings, specific terminology is employed for the sake
of clarity. However, the disclosure of this specification is
not intended to be limited to the specific terminology so
selected and it is to be understood that each specific
element includes all technical equivalents that have a
similar function, operate in a similarmanner, and achieve
a similar result.
[0011] Referring now to the drawings, embodiments of
the present disclosure are described below. As used
herein, thesingular forms "a," "an,"and "the"are intended
to include the plural forms as well, unless the context
clearly indicates otherwise.
[0012] Embodiments of the present invention are de-
scribed below in detail with reference to the drawings.
Like reference signs are assigned to identical or equiva-
lent components and a description of those components
may be simplified or omitted.
[0013] Initially with reference to FIG. 1, a configuration
andoperation of an image formingapparatus1according
to an embodiment of the present invention is described
below.
[0014] As illustrated in FIG. 1, the image forming ap-
paratus 1 according to the present embodiment is a
tandem-type color printer. The image forming apparatus
1 includes a bottle housing 101 in an upper portion of the
image forming apparatus 1. The bottle housing 101 ac-
commodates four toner bottles 102Y, 102M, 102C, and
102K containing fresh yellow, magenta, cyan, and black
toners, respectively, and is detachably attached to the
bottle housing 101 for replacement.
[0015] Under the bottle housing 101, an intermediate
transfer unit 85 is disposed. Facing an intermediate
transfer belt 78 of the intermediate transfer unit 85, image
forming devices 4Y, 4M, 4C, and 4K are arranged side by
side to form toner images of yellow, magenta, cyan, and
black, respectively.
[0016] The image forming devices 4Y, 4M, 4C, and 4K
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include photoconductor drums 5Y, 5M, 5C, and 5K, re-
spectively. Each of the photoconductor drums 5Y, 5M,
5C, and 5K is surrounded by a charger 75, a developing
device 76, a cleaner 77, and a discharger. Image forming
processes including a charging process, an exposure
process, a developing process, a primary transfer pro-
cess, and a cleaning process are performed on an outer
circumferential surface of each of the photoconductor
drums 5Y, 5M, 5C, and 5K, forming yellow, magenta,
cyan, and black toner images on the photoconductor
drums 5Y, 5M, 5C, and 5K, respectively.
[0017] A motor drives and rotates the photoconductor
drums 5Y, 5M, 5C, and 5K clockwise in FIG. 1. The
chargers 75 uniformly charge the surfaces of the photo-
conductor drums 5Y, 5M, 5C, and 5K, respectively, which
is referred to as the charging process.
[0018] After the charging process, the charged outer
circumferential surface of each of the photoconductor
drums 5Y, 5M, 5C, and 5K reaches an irradiation position
at which an exposure device 3 irradiates and scans the
photoconductor drums 5Y, 5M, 5C, and 5K with laser
beams L, irradiating and scanning the photoconductor
drums 5Y, 5M, 5C, and 5K with the laser beams L forms
electrostatic latent images according to yellow,magenta,
cyan, and black image data in the exposure process.
[0019] After the exposure process, the irradiated and
scanned outer circumferential surface of each of the
photoconductor drums 5Y, 5M, 5C, and 5K reaches a
developing position at which the developing device 76 is
disposed opposite each of the photoconductor drums5Y,
5M, 5C, and 5K, and the developing device 76 develops
the electrostatic latent image formed on the respective
photoconductor drums 5Y, 5M, 5C, and 5K, thus forming
yellow, magenta, cyan, and black toner images on the
photoconductor drums 5Y, 5M, 5C, and 5K in the devel-
oping process.
[0020] After the developing process, the yellow, ma-
genta, cyan, and black toner images formed on the
photoconductor drums 5Y, 5M, 5C, and 5K reach primary
transfer nips formed between the photoconductor drums
5Y, 5M, 5C, and 5K and the intermediate transfer belt 78
by four primary transfer bias rollers 79Y, 79M, 79C, and
79K pressed against the four photoconductor drums 5Y,
5M, 5C, and 5K via the intermediate transfer belt 78,
respectively, and the yellow, magenta, cyan, and black
toner imagesareprimarily transferredonto the intermedi-
ate transfer belt 78 in aprimary transfer process.After the
primary transfer process, residual toner failed to be
transferredonto the intermediate transfer belt 78 remains
on the photoconductor drums5Y, 5M, 5C, and 5Kslightly.
[0021] After the primary transfer process, the residual
toner on each of the photoconductor drums 5Y, 5M, 5C,
and 5K reaches a cleaning position at which the cleaner
77 is disposed opposite each of the photoconductor
drums 5Y, 5M, 5C, and 5K, and a cleaning blade of the
cleaner 77 mechanically collects the residual toner from
each of the photoconductor drums 5Y, 5M, 5C, and 5K in
the cleaning process.

[0022] Finally, the cleaned outer circumferential sur-
face of each of the photoconductor drums 5Y, 5M, 5C,
and 5K reaches a discharging position at which the
discharger is disposed opposite each of the photocon-
ductor drums 5Y, 5M, 5C, and 5K, and the discharger
eliminates residual potential from each of the photocon-
ductor drums 5Y, 5M, 5C, and 5K.
[0023] Thus, a series of image forming processes per-
formed on the photoconductor drums 5Y, 5M, 5C, and 5K
is finished.
[0024] The yellow, magenta, cyan, and black toner
images formed on the photoconductor drums 5Y, 5M,
5C, and 5K in the developing process are primarily
transferred onto an outer circumferential surface of the
intermediate transfer belt 78 such that the yellow, ma-
genta, cyan, and black toner images are superimposed
on a same position on the intermediate transfer belt 78.
Thus, a color toner image is formed on the intermediate
transfer belt 78.
[0025] The intermediate transfer unit 85 includes the
intermediate transfer belt 78, the four primary transfer
bias rollers79Y,79M,79C,and79K,asecondary transfer
backup roller 82, a cleaning backup roller 83, a tension
roller 84, and an intermediate transfer belt cleaner 80.
The intermediate transfer belt 78 is stretched taut across
and supported by the three rollers, that is, the secondary
transfer backup roller 82, the cleaning backup roller 83,
and the tension roller 84. One of the three rollers, that is,
the secondary transfer backup roller 82, drives and ro-
tates the intermediate transfer belt 78 in a rotation direc-
tion indicated by an arrow in FIG. 1.
[0026] The four primary transfer bias rollers 79Y, 79M,
79C, and 79K sandwich the intermediate transfer belt 78
together with the four photoconductor drums 5Y, 5M, 5C,
and 5K, respectively, thus forming the four primary trans-
fer nips between the intermediate transfer belt 78 and the
photoconductor drums 5Y, 5M, 5C, and 5K. Each of the
primary transfer bias rollers 79Y, 79M, 79C, and 79K is
applied with a primary transfer bias having a polarity
opposite the polarity of the electric charge of toner.
[0027] The intermediate transfer belt 78 ismoved in the
direction indicated by thearrow inFIG. 1 and sequentially
passes through the primary transfer nips formed by the
primary transfer bias rollers 79Y, 79M, 79C, and79K.The
yellow, magenta, cyan, and black toner images on the
photoconductor drums 5Y, 5M, 5C, and 5K are primarily
transferred to and superimposed on the intermediate
transfer belt 78, thereby forming the color toner image.
[0028] Subsequently, the intermediate transfer belt 78
bearing thecolor toner image reachesapositionopposite
a secondary transfer roller 89. At the position, the sec-
ondary transfer backup roller 82 and the secondary
transfer roller 89 press against each other via the inter-
mediate transfer belt 78, and the contact portion there-
between is referred to as a secondary transfer nip below.
The four color toner image formed on the intermediate
transfer belt 78 is transferred onto the sheet P conveyed
to the position of the secondary transfer nip. At this time,
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untransferred toner that is not transferred onto the sheet
P remains on the surface of the intermediate transfer belt
78.
[0029] The intermediate transfer belt 78 reaches a
position opposite the intermediate transfer belt cleaner
80. At the position, the intermediate transfer belt cleaner
80 collects the untransferred toner from the intermediate
transfer belt 78.
[0030] Thus, a series of transfer processes performed
on the intermediate transfer belt 78 is completed.
[0031] The sheet P conveyed through the secondary
transfer nip is conveyed from a sheet feeder 12 disposed
in a lower portion of the body of the image forming
apparatus 1 through a feed roller 97, a registration roller
pair 98 (e.g., a timing roller pair). Specifically, the sheet
feeder 12 contains a stack of multiple sheets P such as
sheets of paper stacked on top of one another. As the
feed roller 97 rotates counterclockwise in FIG. 1, the feed
roller 97 feeds an uppermost sheet P in the sheet feeder
12 to a roller nip between the registration roller pair 98.
[0032] The registration roller pair 98 stops rotating
temporarily, stopping the sheet P with a leading edge
of the sheet P nipped in the roller nip between the
registration roller pair 98. Subsequently, the registration
roller pair 98 rotates to convey the sheet P to the sec-
ondary transfer nip, timed to coincide with the arrival of
the color toner imageon the intermediate transfer belt 78.
Thus, the desired color toner image is transferred onto
the sheet P.
[0033] After the secondary transfer roller 89 transfers
the color toner image onto the sheet P at the secondary
transfer nip, the sheet P is conveyed to a fixing device 20.
In the fixing device 20, a fixing belt 22 and a pressure
roller 31 apply heat and pressure to the sheet P to fix the
transferred color toner image on the sheet P, which is
referred to as a fixing process.
[0034] After the fixing process, the sheet P bearing the
fixed toner image is conveyed through a roller nip formed
by an output roller pair 99 and ejected by the output roller
pair 99 onto an outside of the image forming apparatus 1.
The sheets P ejected by the output roller pair 99 are
sequentially stacked as output images on a stack section
100.
[0035] Thus, a series of image forming processes per-
formed by the image forming apparatus 1 is completed.
[0036] Referring to FIGS. 2 to 8, the following de-
scribes a configuration and operation of the fixing device
20 as the heating device incorporated in the image form-
ing apparatus 1.
[0037] With reference to FIGS. 2 to 5, the fixing device
20as theheating device includesa fixingbelt 22 asabelt,
a stay 30 as a reinforcement, a planar heater 24 as a
heater, a holder 23, a pair of flanges 42, a pressure roller
31 as a pressure rotator, and a temperature sensor 40 as
a temperature detector. The fixing device 20 can be
attached to and detached from the body of the image
forming apparatus 1 by rotating an opening and closing
cover 110 (see FIG. 1) on a hinge 110a in the body of the

image forming apparatus 1. In the present embodiment,
the fixing belt 22, the planar heater 24, the holder 23, the
stay 30, and the pair of flanges 42 are assembled to form
afixing sub-assembly unit 21 asa single unit (seeFIG. 4).
[0038] Thefixingbelt 22asafixing rotator is anendless
belt that is in contactwith anouter circumferential surface
of the pressure roller 31 and driven to rotate by rotation of
the pressure roller 31. The fixing belt 22 is a thin, flexible
endless belt driven to rotate counterclockwise in FIG. 2,
that is, in a rotation direction indicated by an arrow in FIG.
2. The fixing belt 22 includes a base layer having an inner
circumferential surface (i.e., a sliding contact surface of
the fixing belt 22 sliding over the planar heater 24), an
elastic layer coating the base layer, and a release layer
coating the elastic layer, which define a total thickness of
the fixing belt 22 not greater than 1 mm.
[0039] The base layer of the fixing belt 22 has a thick-
ness in a range of from 30 µm to 50 µm and is made of
metal, such as nickel or stainless steel, or resin such as
polyimide.
[0040] The elastic layer of the fixing belt 22 has a
thickness of 100 µm to 300 µm and is made of rubber
such as silicone rubber, foamable silicone rubber, or
fluoro rubber. The elastic layer absorbs slight surface
asperities of the fixing belt 22 at a fixing nip formed
between the fixing belt 22 and the pressure roller 31,
facilitating even heat conduction from the fixing belt 22 to
the color toner image T on the sheet P and thereby
preventing formation of an orange peel image on the
sheet P.
[0041] The release layer of the fixing belt 22 has a
thickness in a range of from 5 µm to 50 µm and is made
of material such as tetrafluoroethylene-perfluoroalkyl vi-
nyl ether copolymer (PFA), polytetrafluoroethylene
(PTFE), polyimide, polyether imide, and polyether sul-
fone (PES). The release layer facilitates separation or
peeling-off of toner of the color toner imageTon the sheet
P from the fixing belt 22.
[0042] Inside a loop of the fixing belt 22, the planar
heater 24, the holder 23 and the stay 30 are disposed
[0043] Theplanarheater 24 isdisposedsoas toextend
in a width direction that is a direction perpendicular to the
surface of the paper onwhich FIG. 2 is drawn. The planar
heater 24 contacts the inner circumferential surface of
the fixing belt 22. The planar heater 24 is pressed against
the pressure roller 31 via the fixing belt 22 to form the
fixing nip through which the sheet P is conveyed. The
planar heater 24 isdisposed inside the loop formedby the
fixingbelt 22such that the inner circumferential surfaceof
the fixing belt 22 slides over the planar heater 24. Press-
ing the planar heater 24 against the pressure roller 31 via
the fixing belt 22 forms the fixing nip through which the
sheet P is conveyed. As described above, the planar
heater 24 functions as a nip formation pad that is a
member forming the fixing nip. The planar heater 24
may includeasurface layer or a sheetmadeof low friction
material suchasPTFEon thesurfaceof theplanar heater
24 to reduce sliding friction between the fixing belt 22 and
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the planar heater 24.
[0044] In addition, the planar heater 24 includes resis-
tor patterns26 (seeFIGS. 6Aand6B) formedonaportion
that is in sliding contact with the inner circumferential
surface of the fixing belt 22. A power supply supplies
electric power to the resistor patterns 26 that are resistive
heat generators, and each of the resistor patterns 26
generates heat according to the resistance of the resistor
pattern 26 to heat the fixing belt 22. As described above,
the planar heater 24 also functions as a heating unit
(heating body) that heats the fixing belt 22.
[0045] In the present embodiment, the holder 23 holds
theplanar heater 24. Theholder 23hasa recess23a (see
FIGS. 12A, 12B, 13A, and 13B). The planar heater 24 is
fitted into the recess 23a to hold the planar heater 24 in
the width direction.
[0046] The stay 30 holds the holder 23 holding the
planar heater 24. The fixing device 20 includes a housing
43 including a first frame 43a. The first frame 43a holds
both ends of the stay 30 holding the planar heater 24 and
the holder 23 in the width direction (see FIG. 3) via the
flanges 42.
[0047] As described above, the planar heater 24 (the
resistor pattern 26) disposed inside the loop of the fixing
belt 22 directly heats the fixing belt 22. The outer circum-
ferential surface of the fixing belt 22 heated by the planar
heater 24 heats the toner image T on the sheet P. The
output of the planar heater 24 is controlled based on the
temperature of the outer circumferential surface of the
fixing belt 22 detected by the temperature sensor 40. The
temperature sensor 40 is a thermopile or a thermistor
disposed opposite the outer circumferential surface of
the fixing belt 22. The planar heater 24 controlled as
described above heats the fixing belt 22 to a desired
fixing temperature.
[0048] Although the fixing device 20 in the present
embodiment includes the temperature sensor 40 that
directly detects the fixing temperature of the fixing belt
22, thefixingdevice20may includea temperaturesensor
such as a thermostat or a thermistor that detects the
surface temperature of the planar heater 24 to indirectly
detect the fixing temperature of the fixing belt 22 (see
FIG. 21). In such a case, the temperature sensor in
contact with the planar heater 24 can also function as
a safety device for preventing an excessive temperature
rise in the planar heater 24.
[0049] Referring toFIG.5andFIG.9, thepair of flanges
42 as guides guide both ends of the inner circumferential
surface of the fixing belt 22 in the width direction of the
fixing belt 22 such that the fixing belt 22 maintains a
substantially cylindrical posture.
[0050] Specifically, the two flanges 42 are made of a
heat-resistant resinmaterial and are fitted into both sides
of the housing 43 in the width direction of the housing 43
of the fixing device 20 so that the flanges 42 can slide and
move along both sides. Each of the flanges 42 includes a
tubular portion 42a and a restricting member 42b as a
stopper. The tubular portion 42aholds the fixing belt 22 to

maintain thesubstantially cylindrical posture thereof. The
restrictingmember 42b restricts themotion or skewof the
fixing belt 22 in the width direction thereof.
[0051] In addition, as illustrated in FIG. 3, the fixing
device 20 according to the present embodiment includes
compression springs 52 as biasing members. Biasing
forces of the compression springs 52 press the flanges
42, respectively. As a result, the fixing belt 22, the planar
heater 24, the holder 23, and the stay 30 are pressed
against the pressure roller 31 by the biasing forces.
[0052] The flanges 42 support both end portions of the
fixing belt 22 in the width direction of the fixing belt 22
except for both end portions corresponding to the fixing
nip so that the planar heater 24 can form the fixing nip.
[0053] As described above, the inner circumferential
surface of the fixing belt 22 is loosely contacted only by
the flanges 42 at respective ends of the fixing belt 22 in
the width direction thereof and the planar heater 24. No
other component, suchas abelt guide, contacts the inner
circumferential surface of the fixing belt 22 to guide the
fixing belt 22 as it rotates.
[0054] The fixing device 20 according to the present
embodiment includes the stay 30 that is disposed inside
the loop of the fixing belt 22 so as to be in contact with the
pressure roller 31 via the holder 23, the planar heater 24,
and the fixingbelt 22.Thestay30 reinforces theholder 23
and theplanar heater 24 forming the fixingnip to enhance
the mechanical strength of the holder 23 and the planar
heater 24. The housing 43 holds the stay 30 via the
flanges 42. (See FIGS. 2, 5, 8, 12A, and 12B)
[0055] The stay 30 receiving the pressure from the
pressure roller 31 via the holder 23, the planar heater
24, and the fixingbelt 22preventsadisadvantage that the
pressure from the pressure roller 31 largely deforms the
planar heater 24 (and the holder 23) at the fixing nip.
Preferably, the stay 30 is made of metal having an in-
creased mechanical strength, such as stainless steel or
iron, to achieve the above-described function.
[0056] The holder 23 may be made of resin or metal.
Preferably, the holder 23 is made of resin that has rigidity
to prevent the holder 23 from bending even if the holder
23 receives pressure from the pressure roller 31, and the
resin preferably has heat resistance and thermal insula-
tion. The resin may be liquid crystal polymer (LCP),
polyamide imide (PAI), polyether sulfone (PES), poly-
phenylene sulfide (PPS), polyether nitrile (PEN), and
polyether ether ketone (PEEK). In the present embodi-
ment, liquid crystal polymer (LCP) is used as thematerial
of the holder 23.
[0057] Referring to FIG. 2, the pressure roller 31 as the
pressure rotator includes a cored bar 32 (serving as an
axial portion) andanelastic layer 33coating the coredbar
32. The pressure roller 31 is driven and rotated clockwise
in FIG. 2 by a drive motor.
[0058] The cored bar 32 of the pressure roller 31 has a
hollowstructuremadeofmetal. Theelastic layer 33of the
pressure roller 31 is made of material such as foamable
silicone rubber, silicone rubber, or fluoro rubber. A thin
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release layer made of PFA or PTFE may be provided on
the surface of the elastic layer 33. The pressure roller 31
is pressed against the fixing belt 22 to form a desired nip
between the fixing belt 22 and the pressure roller 31. As
illustrated in FIG. 3, a gear 45 is attached to the pressure
roller 31 and engages a driving gear of the drivemotor so
that the pressure roller 31 is driven and rotated clockwise
in FIG. 2, that is, a direction indicated by the arrow in FIG.
2.Bothendsof thepressure roller 31 in thewidthdirection
of the pressure roller 31 are rotatably supported by the
housing 43 of the fixing device 20 through bearings,
respectively.
[0059] Referring to FIGS. 3 to 5, the housing 43 as the
frame of the fixing device 20 in the present embodiment
includes two frames that are the first frame 43a and a
second frame 43b. The first frame 43a and the second
frame 43b can be separated from each other.
[0060] Specifically, the first frame 43a functions as a
main portion of the housing 43 and has a substantially U-
shaped cross section. The first frame 43a has guides 43x
that fit into grooves 42b1 formed in the flanges 42 of the
fixing sub-assembly unit 21 and bearing portions to re-
ceive a shaft of the pressure roller 31. The pressure roller
31 and the fixing sub-assembly unit 21 are assembled to
the first frame 43a. The second frame 43b is a lid-shaped
frame that is installed (joined) to the first frame 43a so as
to cover the fixing sub-assembly unit 21. When the sec-
ond frame 43b is set on the first frame 43a, compression
springs 52 (see FIG. 5) as biasing members are inter-
posed between the flanges 42 of the fixing sub-assembly
unit 21 and the second frame 43b. The compression
springs 52 function as biasing members that press the
pair of flanges 42 against the pressure roller 31 as the
pressure rotator.
[0061] Referring to FIGS. 6A and 6B, the planar heater
24 in the present embodiment includes a base 25, the
resistor patterns 26 (the resistive heat generators), con-
ductor patterns 27 (relay portions), power supply electro-
des 28 as electrodes.
[0062] The base 25 has a front surface facing the inner
circumferential surface of the fixing belt 22 in the fixing
nip. At least the front surface of the base 25 ismade of an
insulative material. In the present embodiment, the base
25 is entirely made of the insulative material (aluminum
nitride (AlN) in the present embodiment).
[0063] The resistor patterns 26 are formed on the front
surface of the base 25. Similarly, the conductor patterns
27 are also formed on the front surface of the base 25. A
current flows through the resistor pattern 26 (that is,
energizing the resistor pattern 26), the resistance of
the resistor pattern 26 generates heat, and the resistor
pattern 26 functions as the resistive heat generator. The
resistor pattern 26 is formed by applying and screen-
printing a paste prepared to have a desired resistance
value to the surface of the base 25 and baking the paste
after screen-printing.
[0064] Each of the conductor patterns 27 electrically
couples between the resistor patterns 26 or between the

resistor pattern 26 and the power supply electrode 28 to
function as the relay portion that flows the current input
from the power supply electrode 28 to the resistor pattern
26. The conductor pattern 27 is formed by applying and
screen-printing a paste having high conductivity to the
surface of the base 25 and baking the paste after screen-
printing.
[0065] The power supply electrode 28 is electrically
coupled to the conductor pattern 27 and is formed to
couple to an external terminal that is a contact 29a1 of a
terminal 29a of a connector 29 (see FIG. 7). Accordingly,
even when the surface layer having electrical insulating
properties and low friction properties is formed on the
entire surfaceof theplanar heater24, apart of thesurface
layer over the power supply electrode 28 is removed to
expose the power supply electrode 28 and supply power
to the power supply electrode 28.
[0066] The power supply electrode 28 is made of a
silver-based material such as silver (Ag) or silver palla-
dium (AgPd) in order to reduce heat generation due to
energization. In the present embodiment, the power
supply electrode 28 is formed by screen-printing the
material on the surface of the base 25 and baking the
material after screen-printing.
[0067] Referring to FIGS. 7, 8, and 12B, the connector
29 is mounted so as to sandwich an end of the holder 23
holding the planar heater 24 in the width direction. After
the fixing sub-assembly unit 21 as illustrated in FIG. 3 is
installed in the housing 43, the connector 29 is set on one
end of the fixing sub-assembly unit 21 as illustrated in
FIG. 12B.
[0068] The connector 29 has a U-shaped cross sec-
tional shape in a cross section orthogonal to the width
direction. The connector 29 includes the terminals 29a
disposed inside the U-shaped cross sectional shape.
When the connector 29 is attached to the holder 23 so
as to sandwich the holder 23, the contacts 29a1 of the
terminals 29a are electrically connected to the power
supply electrodes 28 of the planar heater 24. The
above-described configurationenables thepower supply
in thebodyof the image formingapparatus1 to supply the
electric power to resistor patterns 26 of the planar heater
24 via harnesses 90, the terminals 29a, and the power
supply electrodes 28.
[0069] In the present embodiment, the connector 29
and the harnesses 90 are held by clamps on the outer
surface of the housing 43 (the second frame 43b) of the
fixing device 20. The image forming apparatus 1 includes
a body side connector coupled to the power supply. The
harnesses 90 are coupled to a second connector on the
fixing device 20. The second connector is connected to
and disconnected from the body side connector in con-
junction with an operation of attaching and detaching the
fixing device20 toand from thebodyof the image forming
apparatus 1.
[0070] A description is provided of a regular fixing
process to fix the toner image T on the sheet P, which
is performed by the fixing device 20 having the construc-
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tion described above.
[0071] Turning on a power switch on the body of the
image forming apparatus 1 supplies power to the planar
heater 24, and the motor starts driving and rotating the
pressure roller 31clockwise inFIG.2, that is, inadirection
indicated by an arrow in FIG. 2. Due to friction between
the pressure roller 31 and the fixing belt 22, rotating the
pressure roller 31 drives and rotates the fixing belt 22
counterclockwise in FIG. 2.
[0072] Thereafter, the sheet P is fed from the sheet
feeder 12, and the color toner image is transferred onto
the sheet P at the position of the secondary transfer roller
89. As a result, the sheet P bears an unfixed color image.
As illustrated in FIG. 2, the sheet P bearing the unfixed
toner image T is conveyed in a direction indicated by an
arrowY10while thesheetP isguidedbyaguideplateand
enters the fixing nip formedbetween the fixingbelt 22and
the pressure roller 31 pressed against the fixing belt 22.
[0073] Thestay30 reinforces theplanar heater 24 (and
the holder 23). The toner image T is fixed on a surface of
the sheet P under heat from the fixing belt 22 heated by
the planar heater 24 and pressure exerted from the
pressure roller 31 and the planar heater 24 (and the
holder 23). Thereafter, the sheet P is ejected from the
fixing nip and conveyed in a direction indicated by an
arrow Y11 in FIG. 2.
[0074] The following describes a configuration and
operation of the fixing device 20 as the heating device
in detail.
[0075] Asdescribed abovewith reference to FIGS. 2 to
8, the fixing device 20 as the heating device includes the
planar heater 24, the fixing belt 22, the pressure roller 31,
the holder 23, the stay 30, the pair of flanges 42, the
housing 43, the compression springs 52.
[0076] The planar heater 24 has a substantially rec-
tangular parallelepiped shape extending in the width
direction that is the horizontal direction in FIG. 12 and
the direction perpendicular to the paper surface onwhich
FIGS. 2, 11A, and 11B are drawn. The planar heater 24
heats the fixing belt 22, and the fixing belt 22 heats the
toner image to fix the toner image on the face of the sheet
P.
[0077] The pressure roller 31 as the pressure rotator is
pressed against the planar heater 24 via the fixing belt 22
to form the fixing nip in which the sheet P is conveyed.
The holder 23 holds the entirety of the planar heater 24
extending in the width direction. The holder 23 in the
present embodiment is made of resin. The stay 30 holds
the holder 23 and also functions as a reinforcement to
reinforce the mechanical strength of the holder 23. The
stay 30 in the present embodiment is made of metal. The
stay 30 has a U-shaped cross section. The stay 30 has
projections at both ends in the width direction, and the
projections disposed at the end of the stay 30 are fitted
into the flange 42 as illustrated in FIG. 8.
[0078] The pair of flanges 42 is configured to hold both
ends of the stay 30 in the width direction and to hold both
ends of the fixing belt 22 in the width direction. The

housing 43 holds the pair of flanges 42 so as to be
movable in the horizontal direction in FIGS. 2 and 15.
Moving the flange 42 in the horizontal direction changes
the distance between the flange 42 and the pressure
roller 31. The compression springs 52 function as biasing
members that bias the pair of flanges 42 in a direction
approaching the pressure roller 31 as the pressure ro-
tator.
[0079] Referring to FIGS. 9 and 10, the flange 42 in the
present embodiment includes the tubular portion42aand
the restricting member 42b that have a cutout 42c. The
restrictingmember 42bhas grooves42b1and includes a
bridging portion 42b2. The tubular portion 42a of the
flange 42 faces the inner circumferential surface of the
fixing belt 22 tomaintain the substantially tubular posture
of the fixing belt 22. Since the tubular portion 42a has the
cutout 42c, the sectional shape of the outer peripheral
surface of the tubular portion 42a is not a perfect circle
and is an arc.
[0080] The restricting member 42b of the flange 42
contacts an edge of the fixing belt 22 to restrict the
movement of the fixing belt 22 in the width direction.
The restricting member 42b has a wall that is adjacent
to the tubular portion 42a and sufficiently larger than the
tubular portion 42a so that the wall contacts the edge of
the fixing belt 22. The cutout 42c of the flange 42 extends
over the tubular portion 42a and the restricting member
42b and is formed at a portion corresponding to the fixing
nip. The cutout 42c functions as a clearance portion so
that the contact between the fixing belt 22 and the pres-
sure roller 31 favorably forms the fixing nip.
[0081] Referring toFIGS. 9and10, thebridging portion
42b2 bridges and closes the cutout 42c at a position
adjacent to the outer face of the restricting member
42b in the width direction (i.e., the right end of the re-
stricting member 42b in FIG. 10, a face opposite to the
inner face of the restricting member 42b adjacent to the
tubular portion 42a, the face away from the fixing belt 22).
In otherwords, the inner portion of the restrictingmember
42b in the width direction has a substantially U-shaped
cross section formed by the cutout 42c, and the outer
portion of the restricting member 42b in the width direc-
tion has a substantially square cross section formed by
the bridging portion 42b2. In the width direction, the
position of the bridging portion 42b2 is outside the fixing
nip between the fixing belt 22 and the pressure roller 31
and outside the tubular portion 42a.
[0082] The flange 42 including the bridging portion
42b2, which is formed as described above, is less likely
to cause deformation due to resin-molding (deformation
in which both tips of the U shape are closed, see the
flange 142 in FIG. 16) than the flange not including the
bridging portion 42b2. Further, the flange42 including the
bridging portion 42b2 has a larger mechanical strength
than the flange not including the bridging portion 42b2.
[0083] When the flange 42 is moved in the width direc-
tion relative to a sub-assembly in which the planar heater
24, the holder 23, and the stay 30 are assembled as
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illustrated in FIG. 12A to assemble the flange 42 to the
sub-assembly as illustrated in FIGS. 12A and 12B, dis-
advantage that a flange 142 that is partially deformed is
assembled to thesub-assemblyas illustrated inFIG.16 is
less likely to occur. As a result, the normal flange having
no deformation is assembled to the sub-assembly as
illustrated in FIG. 15.
[0084] Accordingly, the flange42 including thebridging
portion 42b2 can prevent the disadvantage that the pla-
narheater24 is set tobedeviated from thefixingnip, does
not typically function, and causes a fixing failure as in the
comparativeexample illustrated inFIG. 16. In the present
embodiment, the planar heater 24 is correctly set to face
the fixing nip as illustrated in FIG. 15 and correctly func-
tions.
[0085] As illustrated in FIG. 12C, the flange 42 may
includea taper 42b2Thavinga taper angleof about 30° to
60° on a wall face downstream in a mounting direction
(the left wall of the flange in FIG. 12C). The taper 42b2T
enhances the workability when the flange 42 in the pre-
sent embodiment is relatively moved in the width direc-
tion to assemble the flange 42 to the sub-assembly of the
holder 23, the stay 30, and the planar heater 24 that is
wrongly assembled to the holder 23. In particular, since
theplanar heater 24 is relativelyweakagainst impact, it is
preferable that the taper42b2Tof theflange42 is set tobe
larger than the thickness of the planar heater 24.
[0086] As illustrated in FIGS. 9 and 10, the restricting
member 42b of the flange 42 has grooves 42b1 formed
on portions adjacent to both ends of the bridging portion
42b2 (i.e., an upper portion and a lower portion of the
restrictingmember 42b in FIG. 10). The guides 43x of the
housing 43 (seeFIGS. 3 and5) slide on thegrooves 42b1
and fitted to the grooves 42b 1.
[0087] Asdescribedabovewith reference toFIG.5, the
compression spring 52 is disposed between the second
frame 43b and each of the flanges 42. The compression
springs 52 press the flanges 42, and the flanges 42move
along the guides 43x (that slide on the grooves 42b1) in a
pressing direction to press the fixing belt 22 against the
pressure roller 31.
[0088] Referring to FIGS. 11A and 12A, the fixing
device 20 of the present embodiment is designed to have
agapMbetween thebridgingportion42b2and theplanar
heater 24 in a direction orthogonal to the width direction
and a sheet conveyance direction that is smaller than a
depth N of the recess 23a in the holder 23 into which the
planar heater 24 is fitted (M < N). The depth N may be
referred to as a heater restricting height. The sheet con-
veyance direction is defined as the direction in which the
sheet P is conveyed in the fixing device 20.
[0089] In the above-described configuration, the brid-
ging portion 42b2 of the flange 42 interferes with the end
face of the planar heater 24 that is not correctly set on the
holder 23 and is separated from the bottom of the recess
23a (in other words, rides on the end of the holder 23) as
illustrated in FIGS. 11B and 13B. As a result, the worker
who assembles the flange 42 to the sub-assembly in-

cluding the planar heater 24 and the holder 23 can notice
that the planar heater 24 is not correctly set on the holder
23. The worker correctly resets the planar heater 24 on
theholder23andcorrectly assembles theflange42 to the
sub-assembly as illustrated in FIGS. 12A and 12B.
[0090] In the present specification, the "gap between
the bridging portion and the planar heater" is defined as a
gapmeasured under a condition that the belt such as the
fixing belt 22 is pressed against the pressure rotator such
as the pressure roller 31 to form a nip. In other words, the
"gap between the bridging portion and the planar heater"
is measured under the condition that the planar heater,
the holder, and the stay are moved to be close to the
flange.
[0091] In thepresent specification, "thedepth (N) of the
recess in the holder into which the planar heater is fitted"
is defined as the deepest depth if the depth (N) varies
depending on a position in the recess. However, the
depth (N) is measured more preferably at a position
facing the flange or at a position outside of the flange
than at the position of the center of the holder in the width
direction.
[0092] The above-described structure can prevent the
disadvantage that the flange 42 is assembled to the sub-
assembly inwhich theplanar heater 24 is not correctly set
on the holder 23when the flange 42 is relativelymoved to
the sub-assembly in which the planar heater 24, the
holder 23, and the stay 30 are assembled to assemble
the flange 42 to the sub-assembly because the gap M
between the bridging portion 42b2 and the planar heater
24 is smaller than the depth N of the recess 23a in the
holder 23.As a result, the above-described structure also
prevents the disadvantage that the planar heater 24 or
the holder 23 is damaged by one end of the planar heater
24 that rides on the end of the holder and contacts the
pressure roller 31 or the holder 23 with a strong force
when the nip is formed.
[0093] The bridging portion 42b2 functions to prevent
the planar heater 24 from falling off from the fixing sub-
assembly unit 21 even when some forces are applied to
the fixing sub-assembly unit 21 by releasing (or reducing)
the pressure of the pressure roller 31 with respect to the
fixing belt 22 after the fixing device 20 is incorporated in
the image forming apparatus.
[0094] FIGS. 14Aand14Bare diagrams illustrating the
action to attach a flange according to a comparative
example to the fixing sub-assembly unit. In the compara-
tive example, the gap M between the bridging portion
42b2and theplanarheater 24 is larger than thedepthNof
the recess 23a in the holder 23 (M>N). As a result, when
theflange42 isassembled to thefixingsub-assemblyunit
in which the planar heater 24 is not correctly set on the
holder and rides on the holder, the bridging portion 42b2
of the flange 42 does not interfere with the end face of the
planar heater 24 as illustrated in FIG. 14B. Accordingly,
the worker assembles the flange to the fixing sub-as-
sembly unit without noticing that the planar heater 24 is
not correctly set on the holder 23.
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[0095] In such a case, as illustrated in FIG. 14 b, the
connector 29 cannot be attached so as to sandwich the
planar heater 24 and the holder 23. The planar heater 24,
the holder 23, and the connector 29maycollidewith each
other and be damaged.
[0096] Asdescribedabovewith reference toFIG.7, the
connector 29 includes the terminals 29a contacting the
power supply electrodes 28 as the electrodes of the
planar heater 24. The connector 29 is mounted on the
planar heater 24 and the holder 23 in a predetermined
mounting direction that is the direction indicated by the
arrow in FIG. 7 and the direction orthogonal to the width
direction so as to sandwich the planar heater 24 and the
holder 23.
[0097] The planar heater 24 has a substantially rec-
tangular cross section when viewed in the mounting
direction that is the direction indicated by the arrow in
FIG. 9 and protrudes from the holder 23 by a predeter-
mined lengthW (= the thickness of the planar heater 24 -
the depth N of the recess 23a). The above-described
configuration is less likely to cause the disadvantage that
the planar heater 24 is caught on the inner face of the
connector 29 on which the terminals 29a are disposed
and damaged when the connector 29 is mounted on the
planar heater 24 and the holder 23.
[0098] Referring to FIGS. 11A and 11B, the flange 42 is
designed to be longer than the holder 23 in the sheet
conveyance direction of the sheet P that is the vertical
direction in FIGS. 11A and 11B. In a pressing direction in
which the pressure roller 31 as the pressure rotator
presses against the fixing belt and the planar heater (that
is the horizontal direction in FIGS. 11A and 11B), the
thickness of the flange 42 is thicker than the thickness of
the holder 23. The above-described configuration en-
ables the flanges 42 to stably hold the holder 23 holding
the planar heater 24 via the stay 30.
[0099] Asdescribedabovewith reference toFIG.4, the
fixing device 20 according to the present embodiment
includes the fixing sub-assembly unit 21 in which the
fixing belt 22, the planar heater 24, the holder 23, the
stay 30, and the pair of flanges 42 are unitized (sub-
assembled) to enhance the entire assembly workability.
The above-described structure effectively exhibits the
effect of providing the bridging portion 42b2 in the flange
42 and the effect of configuring the gap M between the
bridging portion 42b2 and the planar heater 24 to be
smaller than the depth N of the recess 23a in the holder
23asdescribedaboveat the timeof assembling thefixing
sub-assembly unit 21.
[0100] The following describes a first modification of
the present embodiment.
[0101] Similar to the fixing device illustrated in FIGS.
12A and 12B, the fixing device 20 according to the first
modification includes the connector 29 disposed in the
vicinity of the flange 42.
[0102] As illustrated in FIG. 17, the bridging portion
42b2 of the flange 42 in the fixing device 20 according to
the first modification has projections 42x to restrict the

movement of the planar heater 24 in the horizontal direc-
tion in FIG. 17 that is a direction orthogonal to themount-
ing direction of the connector 29 that is the direction
indicated by the white arrow in FIG. 17. Specifically,
the projection 42x is a boss having a hemispherical tip
and is formed so as to project from an inner face of the
bridging portion 42b2, the inner face facing the planar
heater 24, toward the planar heater 24. However, the
projection 42x in the present embodiment does not con-
tact the planar heater 24.
[0103] The projections 42x disposed as described
aboveprevent theheater fromseparating from theheater
holder by a certain amount or more.
[0104] In the mounting direction indicated by the white
arrow in FIG. 17, the projections 42x are disposed at
positions different from contacting positions at which the
contacts 29a1 of the terminals 29a of the connector 29
are in contact with the power supply electrodes 28.
Attaching the flange 42 to the planar heater 24 as illu-
strated in FIGS. 12A and 12B is likely to cause the
projection 42x to come into contact with the power supply
electrode 28 and damage the power supply electrode 28.
The above-described structure prevents the disadvan-
tage caused by the damage of the power supply elec-
trode 28 of the planar heater 24.
[0105] In the present embodiment, two projections 42x
are formed so as to sandwich a portion indicated by an
alternate long and short dash line in FIG. 17 at which the
terminals 29a are in contact with the power supply elec-
trodes 28 in themounting direction indicated by thewhite
arrow. Specifically, two projections 42x are disposed so
as to sandwich the rangeX inwhich the terminals 29a are
disposed. In other word, the contacting positions of the
terminals 29a contacting the electrodes 28 in the mount-
ing direction are between the two projections 42x in the
mounting direction.
[0106] In contrast, as illustrated in FIG. 18, the bridging
portion 42b2may have one projection 42x formed down-
stream from the range X in the mounting direction indi-
cated by the white arrow. In other words, the one projec-
tion42xmaybedownstream from thecontact positionsof
the terminals 29a contacting the electrodes 28 in the
mounting direction.
[0107] The holder 23 in the first modification may have
notches 23a1 (clearance portions) corresponding to the
projections 42x in a wall of the holder 23 at a widthwise
end of the holder 23 to avoid interference between the
projections42xand theholder23causedbyattaching the
flange 42 to the holder 23.
[0108] The following describes a second modification
of the present embodiment.
[0109] As illustrated in FIGS. 19A to 19C, the fixing
device20 in the secondmodification includesa flat spring
42z as an elastic body disposed on the flange 42.
[0110] As illustrated inFIGS. 19A to 19C, the flat spring
42z is disposed on the bridging portion 42b2 and func-
tions as the elastic body pressing the planar heater 24 to
fit into the recess 23a of the holder 23 when the flange 42
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is relatively moved and attached to the holder 23 holding
the planar heater 24. Specifically, the flat spring 42z is
formed so as to apply a force (an elastic force) in the
direction indicated by an arrow in FIG. 19B to the planar
heater24when theflat spring42zcomes into contactwith
the planar heater 24 in the processof attaching the flange
42 to the holder 23.
[0111] As a result, the flat spring 42z pushes the planar
heater 24 riding on the holder 23 (in other words, the
planar heater 24 floating from the holder 23) into the
recess 23a in the process of attaching the flange 42 to
the holder 23 as illustrated in FIGS. 19A to 19C. Then the
planar heater 24 is correctly set to the holder 23.
[0112] In the mounting direction of the connector 29,
the flat spring 42z in the secondmodification is preferably
disposed at a position different from the contacting posi-
tions at which the contacts 29a1 of the terminals 29a of
the connector 29 are in contact with the power supply
electrodes 28. Attaching the flange 42 to the holder 23
holding the planar heater 24 as illustrated in FIGS. 19A to
19C is likely to cause the flat spring 42z to come into
contact with the power supply electrode 28 and damage
the power supply electrode 28. The above-described
structure prevents the disadvantage caused by the da-
mage of the power supply electrode 28 of the planar
heater 24.
[0113] As illustrated inFIG.20,anelasticportion42b20
functioning as an elastic body in the samemanner as the
flat spring 42z in FIG. 19 may be integrally formed on the
bridging portion 42b2 of the flange 42. For example, the
elastic portion 42b20 may be a resin spring integrally
moldedwith the flange 42. The elastic portion 42b20may
be made of rubber and attached to the flange 42.
[0114] The following describes a third modification.
[0115] As illustrated in FIG. 21A, the fixing device 20
according to the third modification includes thermostats
49 (or thermistors) arranged at intervals in the width
direction to detect surface temperatures of the planar
heater 24.
[0116] The thermostats 49 detect the surface tempera-
tures of the planar heater 24 to indirectly detect the fixing
temperature of the fixing belt 22 and control the fixing
temperature, in addition to function as a safety device for
preventing an excessive temperature rise in the planar
heater 24.The thermostats49also functionaspushers to
push the planar heater 24 to the pressure roller 31 as the
pressure rotator. Specifically, the thermostat 49 is con-
figured to bias and contact the upper face of the planar
heater 24 in FIG. 21, that is, the face opposite to another
face forming the nip, by a predetermined contact pres-
sure.
[0117] Pushing the planar heater 24 toward the pres-
sure roller 31 asdescribed above favorably forms thenip.
[0118] As illustrated in FIG. 21B, the fixing device 20
according to the third modification may include one ther-
mostat 49 on one end of the planar heater 24 in the width
direction. In this case, the connector 29 is preferably
disposed at one end of the holder 23 closer to the ther-

mostat 49 than the other end of the holder 23 (that is, the
right side portion of the holder 23 in FIG. 21B). In the
above-described configuration, the thermostat 49 func-
tioning as the pusher and the bridging portion 42b2 of the
flange 42 generates a force pushing the planar heater 24
to the recess 23a of the holder 23, which enhances the
fitting performance of the connector 29 mounted so as to
sandwich the planar heater 24 and the holder 23.
[0119] The flange 42may have the taper formed on the
downstream side wall of the flange 42 in the mounting
direction of the flange 42 to enhance the mounting per-
formance of the flange 42. In the fixing device including
the thermostat 49 on one end of the holder 23 as illu-
strated in FIG. 21B, the flange 42 that is set on one end of
the holder 23 closer to the thermostat 49 than the other
end of the holder 23 preferably has the taper larger than a
taperof theflange42set on theotherendof theholder23.
This is because a force of the thermostat 49 functioning
as thepusher pushesoneendof the planar heater 24 that
is closer to the thermostat 49 than the other end of the
planar heater 24 and separates one end of the planar
heater 24 from the holder 23 farther than the other end of
the planar heater 24, which is likely to cause difficulty to
attach the flange 42 to the holder 23. Instead of the
thermostat 49, a thermistor may be used as the pusher.
[0120] The following describes a fourth modification.
[0121] As illustrated in FIG. 22, the flange 42 in the
fixing device 20 as the heating device according to the
fourth modification has a pair of facing portions 42w that
face the bridging portion 42b2 via both ends of the holder
23 in a short-side direction of the holder 23 (that are both
ends of the holder 23 in the vertical direction in FIG. 22).
[0122] In other words, in the cross section of the flange
42 according to the fourth modification that is set to the
holder 23 holding the planar heater 24, in the cross
section taken along the direction orthogonal to the width
direction, both ends of the holder 23 in the short-side
direction of the holder 23 that is the vertical direction in
FIG. 22 are sandwiched between the bridging portion
42b2 and the facing portions 42wwith a clearance there-
between. Thepair of facingportions 43ware formedsuch
that a sectional shape of the flange 42 having a space to
set the holder 23 is a substantially convex shape.
[0123] The pair of facing portions 42w function as
holder restricting portions that restrict the movement of
the holder 23 in the short-side direction. In the flange
having thepair of facingportions42w, thebridgingportion
42b2 of the flange 42 interferes with the end face of the
planar heater 24 that is not correctly set on the holder 23
and is separated from the bottom of the recess 23a. As a
result, the worker who assembles the flange 42 to the
sub-assembly including the planar heater 24 and the
holder 23 can notice that the planar heater 24 is not
correctly set on the holder 23.
[0124] FIG. 23 is a side viewof a flange 42 according to
a comparative example of the flange 42 of FIG. 22. The
flange42 inFIG.23hasone facingportion42w facingone
end of the holder 23 in the short-side direction of the
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holder 23andno facing portion facing theother endof the
holder 23 in the short-side direction of the holder 23. In
this case, when the planar heater 24 is not correctly set
and floats from the holder 23, the holder 23 can change
the posture to be inclined and not be fixed, and the flange
42 can be assembled to the holder 23. As a result, the
bridging portion 42b2 of the flange 42 does not interfere
with the end face of the planar heater 24, and the worker
who assembles the flange to the fixing sub-assembly unit
cannot notice that the planar heater 24 is not correctly set
on the holder 23. For this reason, it is useful to form the
pair of facingportions 42w in the flange42as illustrated in
FIG. 22.
[0125] The clearance between the facing portion 42w
and the holder 23 is designed in consideration of thermal
expansions of relatedmembers so that the facing portion
42w does not contact the holder 23 evenwhen the planar
heater 24generates heat (evenwhen the fixing device 20
is in operation). In other words, the clearance between
the facing portion 42w and the holder 23 is designed so
that each of the pair of facing portions 42w is separated
from the holder 23 during heat generation of the planar
heater. Designing the clearance as described above can
prevent the disadvantage that the facing portion 42w and
the holder 23 are deformed by contacting each other
during the operation of the fixing device 20 (during the
fixing process).
[0126] The following describes a fifth modification.
[0127] As illustrated inFIG. 24A, the fixingdevice 20as
the heating device according to the fifth modification
includes a thermal equalizer 60, and the holder 23 holds
the planar heater 24 via the thermal equalizer 60.
[0128] The thermal equalizer 60 is a plate made of a
high thermal conductive material such as aluminum,
copper, silver, graphene, or graphite and is fitted to the
recess 23a of the holder 23 together with the planar
heater 24. The thermal equalizer 60 is formed so as to
be in contact with substantially the entire surface of the
planar heater 24. The thermal equalizer 60 disposed as
described above reduces temperature unevenness
(heating unevenness) in the planar heater 24 itself and
the fixing belt 22 heated by the planar heater 24.
[0129] In order to further enhance theeffect of reducing
such temperature unevenness, the fixing device 20 may
include second thermal equalizers 61 made of the high
thermal conductive material that is the same material of
the thermal equalizer 60 in addition to the thermal equal-
izer 60 disposed in the recess 23a and interposed be-
tween the holder 23 and the planar heater 24 as illu-
strated in FIG. 24B. The second thermal equalizers 61
are interposed between the thermal equalizer 60 and the
holder 23. When the planar heater 24 includes the re-
sistor patterns 26 such as the resistive heat generators
arranged in the width direction, each of the second ther-
mal equalizer 61 isarrangedsoas tocover theendsof the
adjacent resistor patterns 26 and the gap between the
adjacent resistor patterns 26 as illustrated in FIG. 24B.
[0130] Graphene is a flaky powder. Graphene has a

planar hexagonal lattice structure of carbon atoms, as
illustrated in FIG. 25. The graphene sheet is typically a
single layer. The graphene sheet may contain impurities
in a single layer of carbon or may have a fullerene
structure. The fullerene structures are generally recog-
nizedas compounds including anevennumber of carbon
atoms, which form a cage-like fused ring polycyclic sys-
tem with five and six membered rings, including, for
example, C60, C70, and C80 fullerenes or other closed
cage structures having three-coordinate carbon atoms.
Graphene sheets are artificially made by, for example, a
chemical vapor deposition (CVD)method. The graphene
sheet is commercially available. The size and thickness
of the graphene sheet or the number of layers of the
graphite sheet described below are measured by, for
example, a transmission electron microscope (TEM).
[0131] Graphite obtained by multilayering graphene
has a large thermal conduction anisotropy. As illustrated
in FIG. 26, graphite has a crystal structure formed by
layering a number of layers each having a condensed six
membered ring layer plane of carbon atoms extending in
a planar shape. Among carbon atoms in this crystal
structure, adjacent carbon atoms in the layer are coupled
by a covalent bond, and carbon atoms between layers
are coupled by a van derWaals bond. The covalent bond
has a larger bonding force than a van der Waals bond.
Therefore, there is a large anisotropy between the bond
between carbon atoms in a layer and the bond between
carbon atoms in different layers. That is, each of the
thermal equalizer 60 and the second thermal equalizer
61 that are made of graphite has the heat transfer effi-
ciency in the width direction larger than the heat transfer
efficiency in the thickness direction of the thermal equal-
izer 60 and the second thermal equalizer 61 (that is, the
vertical direction in FIGS. 24A and 24B), reducing the
heat transferred to the holder 23. Accordingly, the above-
described structure canefficiently decrease the tempera-
ture unevenness of the planar heater 24 in the width
direction and can minimize the heat transferred to the
holder 23. Each of the thermal equalizer 60 and the
second thermal equalizer 61 that are made of graphite
arenot oxidizedat about 700degreesor lowerandhasan
excellent heat resistance. The physical properties and
dimensions of the graphite sheet may be appropriately
changed according to the function required for the ther-
mal equalizer 60 and the second thermal equalizer 61.
For example, the anisotropy of the thermal conduction
can be increased by using high-purity graphite or single-
crystal graphite or increasing the thickness of the gra-
phite sheet. Using a thin graphite sheet can reduce the
thermal capacity of the fixing device 20 so that the fixing
device 20 can perform high speed printing. Awidth of the
thermal equalizer 60 or a width of the second thermal
equalizer 61 may be increased in response to a large
width of the fixing nip N or a large width of the planar
heater 24. From the viewpoint of increasing mechanical
strength, the number of layers of the graphite sheet is
preferably 11 or more. The graphite sheet may partially
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include a single layer portion and a multilayer portion.
[0132] In the fixing device configured as described
above, the flange 42 can be correctly assembled to the
sub-assembly in which the planar heater 24, the holder
23, the stay 30, and the thermal equalizer 60 are as-
sembled.
[0133] The following describes a sixth modification.
[0134] As illustrated in FIG. 27, the flange 42 of the
fixing device 20 as the heating device according to the
sixthmodification includes the tubular portion 42a having
thick portions 42a1 facing each other to form the cutout
42c and the restricting member 42b having a stepped
portion 42b3 formed in accordancewith the end shape of
the stay 30.
[0135] The restricting member 42b of the flange 42 in
the sixth modification also has the bridging portion 42b2
so as to close the cutout 42c at a position outside the
tubular portion 42a in the width direction. The fixing
device 20 is designed to have the gap M between the
bridging portion 42b2 and the planar heater 24 that is
smaller than thedepthNof the recess23a in theholder23
into which the planar heater 24 is fitted.
[0136] The above-described flange 42 can be also
correctly assembled to the sub-assembly in which the
planar heater 24, the holder 23, and the stay 30 are
assembled.
[0137] As described above, the fixing device 20 as the
heating device according to the present embodiment
includes the planar heater 24 extending in the width
direction, the fixing belt 22 as the belt heated by the
planar heater 24, the pressure roller 31 as the pressure
rotator pressed against the planar heater 24 via the fixing
belt 22 to form the nip in which the sheet P is conveyed,
the holder 23 to hold the planar heater 24 in the width
direction, the stay 30 holding the holder 23, the pair of
flanges 42 to hold both ends of the stay 30 in the width
direction and to hold both ends of the fixing belt 22 in the
width direction, the housing 43 holding the pair of flanges
42 so as to bemovable in a direction to changeadistance
between each of the pair of flanges 42 and the pressure
roller 31, and the compression springs 52 as biasing
members that bias the pair of flanges 42 in a direction
approaching the pressure roller 31. At least one of the
pair of flanges 42 includes the tubular portion 42a facing
the inner circumferential surface of the fixing belt 22 and
having the cutout 42c at a portion corresponding to the
nip, the restrictingmember42bcontacting theedgeof the
fixing belt 22 to restrict themovement of the fixing belt 22
in the width direction and having the cutout 42c at a
portion corresponding to the nip, and the bridging portion
42b2 disposed so as to close the cutout 42c at the
position of the restrictingmember 42b outside the tubular
portion 42a in the width direction. The fixing device 20 is
designed to have the gapM between the bridging portion
42b2 and the planar heater 24 that is smaller than the
depth N of the recess 23a in the holder 23 into which the
planar heater 24 is fitted.
[0138] In the fixing device configured as described

above, the flange 42 can be correctly assembled to the
sub-assembly in which the planar heater 24, the holder
23, and the stay 30 are assembled.
[0139] In the present embodiment, the present inven-
tion is applied to the fixing device 20 using the pressure
roller 31 as the pressure rotator, but the present invention
canalsobeapplied toafixingdeviceusingapressurebelt
as the pressure rotator.
[0140] In the present embodiment, the present inven-
tion is applied to the fixingdevice20as theheatingdevice
installed in the electrophotographic image forming appa-
ratus 1.However, the heating device towhich the present
invention is applied is not limited to this, and the present
invention can be applied to a drying device (a device for
drying ink on a sheet coated with ink) as a heating device
installed in an inkjet image forming apparatus, a fixing
device (a device for thermally bonding two laminate
sheets) as a heating device installed in a laminate pro-
cessing apparatus.
[0141] Such cases also provide substantially the same
effects as the effects described above.
[0142] Note that embodiments of the present invention
are not limited to theabove-describedembodiments, and
it is apparent that the above-described embodiments can
be appropriately modified within the scope of the tech-
nical idea of the present invention in addition to what is
suggested in the above-described embodiments. The
number, position, and shape of the components de-
scribed above are not limited to those embodiments
described above. Desirable number, position, and shape
can be determined to perform the present invention.
[0143] In the present invention, the width direction is
defined as a direction being perpendicular to a direction
of conveying the sheetPandparallel to the axial direction
of the fixing belt 22 and the pressure roller 31. The width
direction is also the direction in which the heater extends.
[0144] Note that aspects of the present invention may
be applicable to, for example, combinations of first to
fifteenth aspects as follows.

(First Aspect)

[0145] In a first aspect, a heating device includes a
planar heater, a belt, a pressure rotator, a holder, a stay, a
pair of flanges, a housing, and biasing members. The
planar heater extends in a width direction and heats the
belt. The pressure rotator is pressed against the planar
heater via the belt to form a nip through which a sheet is
conveyed. The holder has a recess to hold the planar
heater in the width direction. The stay holds the holder.
The pair of flanges hold both ends of the stay and both
ends of the belt in the width direction. At least one of the
pair of flanges includes a tubular portion, a restricting
member, andabridgingportion.The tubular portion faces
an inner circumferential surface of the belt and has a
cutout at a portion corresponding to the nip. The restrict-
ing member is contactable with an edge of the belt to
restrict movement of the belt in the width direction and
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has a cutout at a portion corresponding to the nip. The
bridging portion bridges and closes the cutout of the
restricting member. The bridging portion is outside the
tubular portion in the width direction and has a gap with
the planar heater smaller than a depth of the recess. The
housing holds the pair of flangesmovable with respect to
the pressure rotator. The biasing members bias the pair
of flanges toward the pressure rotator.

(Second Aspect)

[0146] In a second aspect, the belt, the planar heater,
the holder, the stay, and the pair of flanges in the heating
device according to the first aspect form a single unit.

(Third Aspect)

[0147] Ina thirdaspect, theheatingdeviceaccording to
the first aspect or the second aspect further includes a
connector including terminals contacting electrodes of
the planar heater, and the connector is mounted on the
planar heater and the holder in a mounting direction, and
the connector sandwiches the planar heater and the
holder.

(Fourth Aspect)

[0148] In a fourth aspect, the heating device according
to the third aspect further includes a projection projecting
from the bridging portion toward the planar heater, and
the projection is disposed at a position different from
contacting positions of the terminals contacting the elec-
trodes in the mounting direction.

(Fifth Aspect)

[0149] In a fifth aspect, the heating device according to
the fourth aspect further includes another projection pro-
jecting from thebridging portion toward theplanar heater,
and said another projection is disposed at a position
different from the contacting positions in the mounting
direction. The contacting positions are between the pro-
jection and said another projection in themounting direc-
tion

(Sixth Aspect)

[0150] In a sixth aspect, the projection in the heating
device according to the fourth aspect is disposed down-
stream from the contact positions.

(Seventh Aspect)

[0151] In a seventh aspect, the flange in the heating
device according to any one of the first to sixth aspects is
longer than the holder in a conveyance direction of the
sheet. The flange is thicker than the holder in a pressing
direction of the pressure rotator pressing against the

planar heater.

(Eighth Aspect)

[0152] In an eighth aspect, the heating device accord-
ing to any one of the first to seventh aspects further
includes an elastic body disposed on the bridging portion
of the flange to press the planar heater toward the recess
of the holder.

(Ninth Aspect)

[0153] In a ninth aspect, the heating device according
to any one of the first to eighth aspects further includes a
pusher pushing the planar heater to the pressure rotator.

(Tenth Aspect)

[0154] In a tenth aspect, the pusher in the heating
device according to the ninth aspect includes at least
one of a thermistor or a thermostat to pushone face of the
planar heater opposite to another face forming the nip.

(Eleventh Aspect)

[0155] Inaneleventhaspect, thehousing in theheating
device according to any one of the first to tenth aspects
has guides to guide the pair of flanges, and one of the
guides slides on a groove formed in a portion of the
restricting member adjacent to the bridging portion and
is fitted to the groove.

(Twelfth Aspect)

[0156] In a twelfth aspect, the flange in the heating
device according to any one of the first to eleventh
aspects has a pair of facing portions facing both ends
of the holder in a short-side direction of the holder,
respectively, and each of the pair of facing portions faces
the bridging portion.

(Thirteenth Aspect)

[0157] In a thirteenth aspect, each of the pair of facing
portions in the heating device according to the twelfth
aspect is separated from the holder during heat genera-
tion of the planar heater.

(Fourteenth Aspect)

[0158] In a fourteenth aspect, a fixing device includes
the heating device according to any one of the first to
thirteenth aspects.

(Fifteenth Aspect)

[0159] In a fifteenth aspect, an image forming appara-
tus includes the heating device according to any one of

5

10

15

20

25

30

35

40

45

50

55



15

27 EP 4 564 102 A1 28

the first to thirteenth aspects

Claims

1. A heating device (20) comprising:

a planar heater (24) extending in a width direc-
tion;
a belt (22) heated by the planar heater (24);
a pressure rotator (31) pressed against the pla-
nar heater (24) via the belt (22) to form a nip
through which a sheet (P) is conveyed;
a holder (23) having a recess (23a) to hold the
planar heater (24) in the width direction;
a stay (30) holding the holder (23);
apair of flanges (42) to holdbothendsof the stay
(30) and both ends of the belt (22) in the width
direction,
at least one of the pair of flanges (42) including:

a tubular portion (42a) facing an inner cir-
cumferential surface of the belt (22) and
having a cutout (42c) at a portion corre-
sponding to the nip;
a restrictingmember (42b) contactable with
anedgeof the belt (22) to restrictmovement
of the belt (22) in the width direction, the
restricting member having a cutout (42c) at
a portion corresponding to the nip; and
a bridging portion (42b2), bridging and clos-
ing the cutout (42c) of the restricting mem-
ber (42b), outside the tubular portion (42a)
in the width direction, the bridging portion
(42b2) having a gap with the planar heater
(24) smaller than a depth of the recess
(23a);
a housing (43) holding the pair of flanges
(42) movable with respect to the pressure
rotator (31); and
biasing members (52) biasing the pair of
flanges (42) toward the pressure rotator
(31).

2. The heating device (20) according to claim 1,
wherein the belt (22), the planar heater (24), the
holder (23), the stay (30), and the pair of flanges
(42) form a single unit (21).

3. The heating device (20) according to claim 1 or 2,
further comprising

a connector (29) including terminals (29a) con-
tacting electrodes (28) of the planar heater (24),
wherein the connector (29) is mounted on the
planar heater (24) and the holder (23) in a
mounting direction, and
the connector (29) sandwiches the planar hea-

ter (24) and the holder (23).

4. The heating device (20) according to claim 3, further
comprising
aprojection (42x) projecting from thebridgingportion
(42b2) toward the planar heater (24), the projection
(42x) disposed at a position different from contacting
positions of the terminals (29a) contacting the elec-
trodes (28) in the mounting direction.

5. The heating device (20) according to claim 4, further
comprising

another projection (42x) projecting from thebrid-
ging portion (42b2) toward the planar heater
(24), said another projection (42x) ) disposed
at a position different from the contacting posi-
tions in the mounting direction,
wherein the contacting positions are between
the projection (42x) and said another projection
(42x) in the mounting direction.

6. The heating device (20) according to claim 4,
wherein the projection (42x) is disposed at a position
downstream from the contact positions in themount-
ing direction.

7. The heating device (20) according to any one of
claims 1 to 6,

wherein the flange (42) is longer than the holder
(23) in a conveyance direction of the sheet, and
the flange (42) is thicker than the holder (23) in a
pressing direction of the pressure rotator (31)
pressing against the planar heater (24).

8. The heating device (20) according to any one of
claims 1 to 7, further comprising
an elastic body (42z) disposed on the bridging por-
tion (42b2) of the flange (42) to press the planar
heater (24) toward the recess (23a) of the holder
(23).

9. The heating device (20) according to any one of
claims 1 to 8, further comprising
a pusher (49) pushing the planar heater (24) to the
pressure rotator (31).

10. The heating device (20) according to claim 9,
wherein the pusher (49) includes at least one of a
thermistor or a thermostat (49) to push one face of
the planar heater (24) opposite to another face form-
ing the nip.

11. The heating device (20) according to any one of
claims 1 to 10,

wherein the housing (43) has guides (43x) to
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guide the pair of flanges (42), and
oneof theguides (43x) slidesonagroove (42b1)
formed in a portion of the restricting member
(42b) adjacent to the bridging portion (42b2) and
is fitted to the groove (42b1).

12. The heating device (20) according to any one of
claims 1 to 11,

wherein the flange (42) has a pair of facing
portions (42w) facing both ends of the holder
(23) in a short-side direction of the holder (23),
respectively, and
each of the pair of facing portions (42w) faces
the bridging portion (42b2).

13. The heating device (20) according to claim 12,
wherein each of the pair of facing portions (42w) is
separated from the holder (23) during heat genera-
tion of the planar heater (24).

14. A fixing device (20) comprising
the heating device (20) according to any one of
claims 1 to 13.

15. An image forming apparatus (1) comprising
the heating device (20) according to any one of
claims 1 to 13.
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