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(54) HEATING DEVICE, FIXING DEVICE, AND IMAGE FORMING APPARATUS

(57) A heating device (19) includes a subassembly
(201) including a heater (22) and a heater holder (23) and
aconnector (40) havingaU-shape inacrosssection. The
heater (22) includes a plate extending in a longitudinal
direction. The heater holder includes a holding portion
(23b) holding the heater (22) and a heater restrictor (23d)
disposed at one end of the holding portion (23b) in a
short-side direction orthogonal to the longitudinal direc-

tion to restrict a movement of the heater (22) in the short-
side direction. The subassembly (201) is inserted into the
connector (40) in the short-side direction, and the con-
nector (40) sandwiches one end of the subassembly
(201) in the longitudinal direction to supply power to
the heater (22). The connector (40) has a taper (40b)
on a tip (40a) of the connector (40) in the short-side
direction.
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Description

BACKGROUND

Technical Field

[0001] The present disclosure relates to a heating
device, a fixing device, and an image forming apparatus.

Related Art

[0002] A fixing device used in an image forming appa-
ratus such as a copier and a printer is known in the art.
One type of the fixing device includes a fixing belt that is a
rotatable tube-shaped member and a heater having an
elongated plate shape on which the inner circumferential
surface of the fixing belt slides. The heater is held by a
heater holder, and the heater holder is supported by a
stay.
[0003] The heater, the heater holder, and the stay are
assembled to form a subassembly. A pair of end holders
hold both ends of the subassembly correctly assembled.
Each of the end holders has a U-shaped opening to
receive each of both ends of the subassembly. The
end holder known in the art includes a bridging portion
bridging both ends of the U-shaped opening to reinforce
theendholder (PatentDocument1: JapanesePatentNo.
5924915). The end holder has guide grooves. The fixing
device includes a right side plate and a left side plate.
Each of the right side plate and the left side plate has an
insertion slot. Engaging edges of the insertion slot with
the grooves assembles the end holder to the right side
plate or the left side plate in the fixing device.
[0004] The heater holder has a fitting groove for fitting
the heater. Although there is no problem if the subas-
sembly is correctly assembled, correctly assembling the
subassembly is not easy.
[0005] Since the heater has an elongated plate shape
that is thin and easily bent, it is not easy to correctly fit the
heater into the fitting groove of the heater holder. Even if
the heater is correctly fitted into the fitting groove of the
heater holder, setting the fixing belt on the heater may
unexpectedly disengage the heater from the fitting
groove, and this fitting failure cannot be visually con-
firmed in many cases.
[0006] Checking whether the subassembly is correctly
assembled is difficult as described above. The subas-
sembly including the heater that is not correctly in the
fitting groove and has a part outside the fitting groove is
likely to beassembled to the fixing device. In such a case,
the pressing force of the pressure roller may concentrate
onapart of theheater to causecrackingof theheater, or a
fixing failuremayoccur due to a heat conduction failure of
the heater with respect to the fixing belt during printing, or
the heater may crack due to thermal stress.

SUMMARY

[0007] In order to solve the problems described above,
an object of the present disclosure is to provide a heating
device inwhich theheater, the heater holder, and the stay
can be easily and correctly assembled. In order to
achieve this object, there is provided a heating device
according to claim 1. Advantageous embodiments are
defined by the dependent claims.
[0008] The present disclosure described herein pro-
vides a heating device including a subassembly and a
connector. The subassembly includes a heater and a
heater holder. The heater includes a plate extending in
a longitudinal direction. The heater holder includes a
holding portion and a heater restrictor. The holding por-
tion holds the heater. The heater restrictor is disposed at
one end of the holding portion in a short-side direction
orthogonal to the longitudinal direction to restrict amove-
ment of the heater in the short-side direction.
[0009] The connector has aU-shape in a cross section
of the connector. The subassembly is inserted into the
connector in the short-side direction, and the connector
sandwiches one end of the subassembly in the long-
itudinal direction to supply power to the heater. The
connector has a taper on a tip of the connector in the
short-side direction.
[0010] According to one aspect of the present disclo-
sure, the heater, the heater holder, and the stay can be
easily and correctly assembled.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] 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 schematic diagramof a configuration of an
image forming apparatus;
FIG. 2 is a schematic diagram of a configuration of a
fixing device;
FIG. 3 is aperspective viewof aheater according to a
first example set on a heater holder;
FIG. 4 is a plan view of the heater of FIG. 3;
FIG. 5 is a diagramof a power supply circuit to supply
power to the heater of FIG. 3;
FIG. 6 is a flowchart of a control operation of the
heater of FIG. 3;
FIG. 7 is a plan view of a heater according to a
second example;
FIG. 8 is a perspective view of a connector as a
power supply component connected to a heater;
FIG. 9A is a perspective view of a fixing device;
FIG. 9B is an exploded perspective view of the fixing
device of FIG. 9A;
FIG. 10A is a perspective view of a heating device;
FIG. 10B is an exploded perspective view of the
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heating device of FIG. 10A;
FIG. 11A is a perspective view of one end of a heater
holder, one end of a stay, and an end holder;
FIG. 11B is cross-sectional views of the heater
holder, illustrating a cross section A taken along a
lineA inFIG. 11A, a cross sectionB takenalonga line
B in FIG. 11A, and a cross section C taken along a
line C in FIG. 11A;
FIGS. 11C and 11D are diagrams illustrating pro-
blems regarding the end holder of FIG. 11A;
FIG.11E isacross-sectional viewof theendholderof
FIG. 11A;
FIG. 11F is a cross-sectional view of an end holder
including a bridging portion;
FIGS. 12A to 12D are diagrams each illustrating the
fixing device of FIG. 2 in which the heater, the heater
holder, and the stay are in a correctly assembled
state;
FIGS. 12E to 12G are diagrams each illustrating the
fixing device of FIG. 2 in which the heater, the heater
holder, and the stay are not in a correctly assembled
state;
FIGS. 13A to 13C are diagrams illustrating the func-
tion of an end holder of the fixing device of FIG. 2;
FIG. 14A is a diagram illustrating a spring biasing a
temperature detector and pushing up the back side
of the heater of FIG. 10A;
FIG. 14B is a diagram illustrating a fixing belt set to
the subassembly of the heater holder, the stay, and
the heater pushed up by the temperature detector as
illustrated in FIG. 14A;
FIG. 14C is a diagram illustrating end holders each
having a taper and the subassembly of the heater
holder, the stay, and the heater pushed up by the
temperature detector as illustrated in FIG. 14A;
FIGS. 15A to 15D are diagrams illustrating the op-
eration of the taper formed on the bridging portion of
the end holder of FIG. 14C;
FIG. 16A is a diagram illustrating a connector set to a
subassembly includingaheater correctly assembled
to a heater holder;
FIG. 16B is a diagram illustrating the connector of
FIG. 16Aset to the subassembly including theheater
not correctly assembled to the heater holder;
FIG. 16C is a diagram illustrating a connector with a
taper that starts to be set to the subassembly includ-
ing the heater not correctly assembled to the heat
holder;
FIG. 16D is a diagram illustrating the connector with
the taper of FIG. 16C set to the subassembly;
FIG. 16E is a diagram illustrating a heater that is not
correctly assembled to theheat holder in a short-side
direction;
FIG. 16F is a diagram illustrating the heater of FIG.
16E that interferes with the end holder;
FIG. 16G is a diagram illustrating the end holder of
FIG.16Fafter thepositional deviationof theheater of
FIG. 16E is correctedand the subassembly including

the heater is inserted into the end holder;
FIG. 16H is a diagram illustrating a heater holder
having tapers on both sides of a recess and the
heater of FIG. 16E;
FIG. 17 is a schematic sectional view of a fixing
device to illustrate amodification regarding the posi-
tion of a thermistor;
FIG. 18 is a schematic sectional view of a fixing
device different from the above fixing devices;
FIG. 19 is a schematic sectional view of a fixing
device different from the above fixing devices;
FIG. 20 is a schematic sectional view of a fixing
device different from the above fixing devices;
FIG. 21 is a schematic diagram illustrating a config-
uration of an image forming apparatus different from
the image forming apparatus of FIG. 1;
FIG. 22 is a schematic sectional view of a fixing
device different from the above fixing devices;
FIG. 23 is a plan view of a heater according to a third
example;
FIG. 24 is a perspective view of a part of a heater and
a heater holder;
FIG. 25 is a perspective view of a connector to be
attached to a heater;
FIG. 26 is a schematic diagram illustrating an ar-
rangement of thermistors and thermostats;
FIG. 27 is a schematic diagram illustrating a groove
of an end holder;
FIG. 28 is a diagram illustrating a configuration of a
fixing device different from the above fixing devices;
FIG. 29 is a perspective view of a heater, a first high
thermal conductor, second high thermal conductors,
and a heater holder;
FIG. 30 is a plan view of a heater to illustrate an
arrangement of the first high thermal conductor and
the second high thermal conductors of FIG. 29;
FIG.31 isadiagram illustratinganotherarrangement
of the first high thermal conductors and the second
high thermal conductors;
FIG. 32 is a plan view of the heater to illustrate other
examples of arrangements of the second high ther-
mal conductors;
FIG. 33 is a diagram illustrating a configuration of a
fixing device different from the above fixing devices;
FIG. 34 is a diagram illustrating the atomic crystal
structure of graphene; and
FIG. 35 is a diagram illustrating the atomic crystal
structure of graphite.

[0012] 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.
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DETAILED DESCRIPTION

[0013] 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.
[0014] 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.
[0015] Embodiments are described below with refer-
ence to the drawings. In the drawings, like reference
signs are allocated to elements having a similar function
or shape and redundant descriptions thereof are omitted
below.
[0016] The following describes a configuration of an
image forming apparatus. FIG. 1 is a schematic diagram
of the configuration of the image forming apparatus. An
image forming apparatus 100 illustrated in FIG. 1 in-
cludes four image forming units 1Y, 1M, 1C, and 1Bk
detachably attached to an image forming apparatus
body.
[0017] The image forming units 1Y, 1M, 1C, and 1Bk
have the same configuration except for containing differ-
ent color developers, i.e., yellow (Y), magenta (M), cyan
(C), and black (Bk) toners, respectively, corresponding to
decomposed color separation components of full-color
images. Specifically, each of the image forming units 1Y,
1M, 1C, and 1Bk includes a photoconductor 2 that is
drum-shaped and serves as an image bearer, a charging
device 3 to charge a surface of the photoconductor 2, a
developing device 4 to supply toner as a developer to the
surface of the photoconductor 2 to form a toner image,
and a cleaner 5 to clean the surface of the photoconduc-
tor 2.
[0018] The image forming apparatus 100 further in-
cludes an exposure device 6, a sheet feeder 7, a transfer
device8, a fixingdevice9, andasheet ejectiondevice10.
Theexposuredevice6exposes thesurfaceof eachof the
photoconductors 2 and forms an electrostatic latent im-
age on the surface of each of the photoconductors 2. The
sheet feeder 7 supplies a sheet P serving as a recording
medium to the transfer device 8. The transfer device 8
transfers the toner image formed on each of the photo-
conductors 2 onto the sheet P. The fixing device 9 fixes
the toner image transferredonto thesheetP thereon.The
sheet ejection device 10 ejects the sheet P to the outside
of the image forming apparatus 100.
[0019] The transfer device 8 includes an intermediate
transfer belt 11, four primary transfer rollers 12, and a
secondary transfer roller 13. The intermediate transfer
belt 11 is an endless belt serving as an intermediate
transferor stretched taut across a plurality of rollers.

The four primary transfer rollers 12 serve as primary
transferors that transfer yellow,magenta, cyan,andblack
toner images formed on the photoconductors 2 onto the
intermediate transfer belt 11, respectively, thus forming a
full-color toner image on the intermediate transfer belt 11.
The secondary transfer roller 13 serves as a secondary
transferor that transfers the full-color toner image formed
on the intermediate transfer belt 11 onto the sheet P. The
four primary transfer rollers 12 are in contact with the
respective photoconductors 2 via the intermediate trans-
fer belt 11.
[0020] Thus, the intermediate transfer belt 11 contacts
eachof thephotoconductors2, formingaprimary transfer
nip therebetween. The secondary transfer roller 13 con-
tacts, via the intermediate transfer belt 11, one of the
plurality of rollers around which the intermediate transfer
belt 11 is stretched. Thus, the secondary transfer nip is
formed between the secondary transfer roller 13 and the
intermediate transfer belt 11.
[0021] The image forming apparatus 100 includes a
sheet conveyance path 14 through which the sheet P fed
from thesheet feeder7 is conveyed.A timing roller pair 15
is disposed at a position between the sheet feeder 7 and
the secondary transfer nip defined by the secondary
transfer roller 13 in the sheet conveyance path 14.
[0022] The following describes printing processes per-
formed by the image forming apparatus 100 with refer-
ence to FIG. 1.
[0023] When the image forming apparatus 100 re-
ceives an instruction to start printing, a driver drives
and rotates the photoconductor 2 clockwise in FIG. 1
in each of the image forming units 1Y, 1M, 1C, and 1Bk.
The charging device 3 charges the surface of the photo-
conductor 2 uniformly at a high electric potential. Sub-
sequently, the exposure device 6 exposes the surface of
each of the photoconductors 2 based on image data
created by a document reading device that reads an
image onanoriginal or print data instructed by a terminal,
thus decreasing the electric potential of an exposed
portion on the photoconductor 2 and forming an electro-
static latent image on the photoconductor 2. The devel-
oping device 4 supplies toner to the electrostatic latent
image formed on the photoconductor 2, forming a toner
image thereon.
[0024] The toner images formed on the photoconduc-
tors 2 reach the primary transfer nips defined by the
primary transfer rollers 12 with the rotation of the photo-
conductors 2 and are transferred onto the intermediate
transfer belt 11 driven and rotated counterclockwise in
FIG.1 successively such that the toner imagesaresuper-
imposed on the intermediate transfer belt 11, forming a
full-color toner image thereon. The full-color toner image
on the intermediate transfer belt 11 is conveyed to the
secondary transfer nip defined by the secondary transfer
roller 13as the intermediate transferbelt 11 rotates.At the
secondary transfer nip, the full-color toner image is trans-
ferred onto the sheet P conveyed to the secondary
transfer nip.
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[0025] The sheet P is supplied from the sheet feeder 7.
The timing roller pair 15 temporarily halts the sheet P
supplied from the sheet feeder 7. Then, the timing roller
pair 15 conveys the sheet P to the secondary transfer nip
at a time when the full color toner image formed on the
intermediate transfer belt 11 reaches the secondary
transfer nip.
[0026] Thus, the full-color toner image is transferred
onto and borne on the sheet P. After the toner image is
transferred from each of the photoconductors 2 onto the
intermediate transfer belt 11, each of cleaning devices 5
removes residual toner on each of the photoconductors
2.
[0027] After the full color toner image is transferred
onto the sheet P, the sheet P is conveyed to the fixing
device 9 to fix the full color toner image onto the sheet P.
Then, thesheet ejectiondevice10ejects the sheetPonto
the outside of the image forming apparatus 100, thus
finishing a series of printing processes.
[0028] A description is given of the fixing device 9.
[0029] In the following description, the longitudinal di-
rection of the heater is indicated byXas illustrated in FIG.
3. The longitudinal direction of the heater is along the
surfaceof thebaseonwhich the resistiveheat generators
are provided.
[0030] The longitudinal direction of the heater is also in
parallel with the rotational axis direction of the fixing belt
or other parts in the fixing device or a direction in which
the resistive heat generators are arranged that is referred
to as an arrangement direction. The short-side direction
of the heater (also referred to as thewidth direction of the
heater) is orthogonal to the longitudinal direction and
indicated by Y as illustrated in FIG. 3. The thickness
direction of the heater (also referred to as a height direc-
tion) is orthogonal to the longitudinal direction and the
short-side direction of the heater and is indicated by Z as
illustrated in FIG. 3.
[0031] As illustrated in FIG. 2, the fixing device 9 ac-
cording to the present embodiment includes an endless
fixing belt 20, a pressure roller 21 as a pressure rotator
that contacts anouter circumferential surfaceof the fixing
belt 20 to form a fixing nip N, a heater 22 to heat the fixing
belt 20, a heater holder 23 to hold the heater 22, a stay 24
as a support to support the heater holder 23, and ther-
mistors 25 as temperature detectors to detect tempera-
ture of the fixing belt 20.
[0032] The fixing belt 20 includes a tubular base that is
made of polyimide (PI) and has an outer diameter of 25
mm and a thickness in a range of 40 µm to 120 µm, for
example. The fixing belt 20 further includes a release
layer serving as an outermost surface layer. The release
layer is made of fluororesin, such as tetrafluoroethylene-
perfluoroalkylvinylether copolymer (PFA) or polytetra-
fluoroethylene (PTFE) and has a thickness in a range
of from 5 to 50 µm to enhance the durability of the fixing
belt 20 and facilitate separation of the sheet P and a
foreign substance from the fixing belt 20.
[0033] An elastic layer made of rubber having a thick-

ness of from 50 to 500 µm may be interposed between
the base layer and the release layer. The base of the
fixing belt 20maybemadeof heat-resistant resin suchas
polyetheretherketone (PEEK)ormetal suchasnickel (Ni)
and steel use stainless (SUS), instead of polyimide. The
inner circumferential surface of the fixing belt 20 may be
coated with polyimide or PTFE as a slide layer.
[0034] The pressure roller 21 having, for example, an
outer diameter of 25 mm, includes a solid iron core 21a,
anelastic layer 21b formedon thesurfaceof thecore21a,
and a release layer 21c formed on the outside of the
elastic layer 21b. The elastic layer 21b ismade of silicone
rubber and has a thickness of 3.5 mm, for example.
Preferably, the release layer 21c is formed by a fluoror-
esin layer having, for example, a thickness of approxi-
mately 40 µm on the surface of the elastic layer 21b to
enhance releasability.
[0035] The pressure roller 21 is biased toward the
fixing belt 20 by a biasing member and pressed against
the heater 22 via the fixing belt 20. Thus, the fixing nipN is
formed between the fixing belt 20 and the pressure roller
21. A driver drives and rotates the pressure roller 21 in a
direction indicated by an arrow in FIG. 2, and the rotation
of the pressure roller 21 rotates the fixing belt 20.
[0036] The heater 22 has a planar shape extending in
the width direction of the fixing belt 20 and includes a
planar base 30, resistive heat generators 31 disposed on
the base 30, and an insulation layer 32 covering the
resistive heat generators 31. In other words, the heater
22 includes a plate including the base 30, the resistive
heat generators 31, and the insulation layer 32. The
insulation layer 32 of the heater 22 contacts the inner
circumferential surface of the fixing belt 20, and the heat
generated by the resistive heat generators 31 is trans-
mitted to the fixing belt 20 through the insulation layer 32.
[0037] Although the resistive heat generators 31 and
the insulation layer 32 are disposed on the side of the
base30 facing the fixing belt 20 (that is, the fixing nipN) in
thepresentembodiment, the resistiveheat generators31
and the insulation layer 32 may be disposed on the
opposite side of the base 30, that is, the side facing
the heater holder 23. In this case, since the heat of the
resistive heat generator 31 is transmitted to the fixing belt
20 through thebase30, it is preferable that thebase30be
made of amaterial with high thermal conductivity such as
aluminum nitride.
[0038] Making the base 30 with the material having
high thermal conductivity enables the fixing belt 20 to be
heatedsufficiently even if the resistiveheat generators31
are disposed on the side of the base 30 opposite to the
side facing the fixing belt 20. The heater 22 according to
thepresent embodiment hasvariousaspects thatmaybe
applied, which are described below.
[0039] A detailed description is now given of the con-
struction of the heater holder 23 and the stay 24. The
heater holder 23 and the stay 24 are disposed inside a
loop formed by the fixing belt 20. The stay 24 ismade of a
metal channel member, and both side plates of the fixing
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device 9 support both ends of the stay 24. Since the stay
24 supports the heater holder 23 and the heater 22 held
by the heater holder 23, the heater 22 reliably receives a
pressing force of the pressure roller 21 pressed against
the fixing belt 20 and stably forms the fixing nip N.
[0040] Since the heater holder 23 is heated to a high
temperature byheat from theheater 22, theheater holder
23 is preferably made of a heat resistant material. The
heater holder 23 made of heat-resistant resin having low
thermal conductivity, such as a liquid crystal polymer
(LCP), reduces heat transfer from the heater 22 to the
heater holder 23 and enables efficiently heating the fixing
belt 20.
[0041] To reduce the contact area in which the heater
holder 23 contacts the heater 22 and decrease the
amount of heat transferred from the heater 22 to the
heater holder 23, the heater holder 23 includes projec-
tions 23a in contact with the base30 of the heater 22. The
projection 23a of the heater holder 23 in the present
embodiment contacts the back side of the base 30 not
facing the resistive heat generator 31, which avoids
contacting the projection 23a to a portion of the base
30 in which the temperature is likely to increase. Such a
configuration further reduces the amount of heat trans-
ferred to the heater holder 23 and can effectively heat the
fixing belt 20.
[0042] In addition, theheater holder 23 includesguides
26 to guide the fixing belt 20. The guides 26 include
upstream guides upstream from the heater 22 (that is
under the heater 22 in FIG. 2) and downstream guides
downstream from theheater 22 (that is over the heater 22
in FIG. 2) in a rotation direction of the fixing belt 20.
[0043] As illustrated inFIG. 3, theupstreamguidesand
the downstream guides of the guides 26 are disposed at
intervals in the longitudinal direction of the heater 22 (in
other words, in the width direction of the fixing belt 20).
Each guide 26 is formed in a substantially fan shape and
hasanarc-shapedor convexly curvedbelt-facingsurface
260 extending in a circumferential direction of the fixing
belt 20 so as to face the inner circumferential surface of
the fixing belt 20 (see FIG. 2). As illustrated in FIG. 3, a
width β of each of the guides 26 arranged at both ends in
the longitudinal direction of the heater 22 is larger than a
width β of each of the other guides 26.Other than this, the
guides 26 have the same length (the same circumfer-
ential length) L in the belt circumferential direction, the
same width β, and the same height E.
[0044] When the fixing device 9 according to the pre-
sent embodiment starts printing, the pressure roller 21 is
driven to rotate, and the fixing belt 20 starts to be rotated.
The belt-facing surface 260 of the guide 26 contacts and
guides the inner circumferential surface of the fixing belt
20 to stably and smoothly rotate the fixing belt 20.
[0045] As power is supplied to the resistive heat gen-
erators 31 of the heater 22, the heater 22 heats the fixing
belt 20. The sheet P bearing the unfixed toner image is
conveyed through the fixing nip N between the fixing belt
20 having the temperature that has reached a predeter-

mined target temperature (which is referred to as a fixing
temperature) and the pressure roller 21 as illustrated in
FIG. 2, and applying heat and pressure to the unfixed
toner image fixes the unfixed toner image onto the sheet
P.
[0046] The followingdescribes theheater22according
to a first example.
[0047] FIG. 4 is a plan view of the heater according to
the first example. As illustrated in FIG. 4, the heater 22
according to the first example includes multiple resistive
heat generators 31 disposed at intervals in the longitu-
dinal direction (that is thewidth directionof the fixingbelt).
In other words, the multiple resistive heat generators 31
configure a heat generation portion 35 including portions
arranged in the width direction of the fixing belt 20.
[0048] The resistive heat generators 31 are electrically
coupled in parallel to a pair of electrodes 34 disposed on
bothendsof thebase30 in the longitudinal directionof the
base 30 via power supply lines 33. The power supply line
33 is made of a conductor having a resistance value
smaller than that of the resistive heat generator 31.
[0049] A gap between neighboring resistive heat gen-
erators 31 is preferably 0.2 mm ormore, more preferably
0.4 mm or more from the viewpoint of maintaining the
insulation between the neighboring resistive heat gen-
erators 31. In addition, the gapbetween the resistive heat
generators 31 adjacent to each other is preferably 5 mm
or less, more preferably 1 mm or less from the viewpoint
of reducing temperature unevenness along the longitu-
dinal direction because too large gap between the heat
generators 31 adjacent to each other easily causes a
temperature drop in the gap.
[0050] The resistive heat generator 31 is made of a
material having a positive temperature coefficient (PTC)
of resistance that is a characteristic that the resistance
value increases (the heater output decreases) as the
temperature T increases.
[0051] When the small sheets each having a width
smaller than the entire width of the heat generation por-
tion 35 pass through the fixing device 9, the temperature
of a region of the resistive heat generator 31 correspond-
ing toa regionof thefixingbelt 20 that is not in contactwith
the small sheet increases because the small sheet does
not absorbheat of the fixing belt 20 in the region that is not
in contact with the small sheet, in other words, the region
outside a small sheet passing region of the fixing belt 20
on which the small sheet passes. Since a constant vol-
tage is applied to the resistive heat generators 31, the
increase in resistance values of the resistive heat gen-
erators 31 caused by the temperature increase in the
regions outside the width of the small sheets relatively
reduces outputs (heat generation amounts) of the resis-
tive heat generators 31 in the regions, thus restraining an
increase in temperature in the regions that are end por-
tions of the fixing belt outside the small sheets.
[0052] Electrically coupling the multiple resistive heat
generators 31 in parallel canprevent temperature rises in
non-sheet passing regions while maintaining the print
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speed. The heat generator that configures the heat gen-
eration portion 35may not be the resistive heat generator
having the PTC characteristic. The resistive heat gen-
erators in the heater 22 may be arranged in a plurality of
rows arranged in the short-side direction.
[0053] The resistive heat generators 31 are produced,
for example, asbelow.Silver-palladium (AgPd)andglass
powder aremixed tomakeapaste. Thepaste is coated to
the base 30 by screen printing. Thereafter, the base 30 is
subject to firing. Then, the resistive heat generators 31
are produced. The resistive heat generators 31 each
have a resistance value of 80 Ω at room temperature,
in the present embodiment.
[0054] Thematerial of the resistive heat generators 31
may contain a resistance material, such as silver alloy
(AgPt) or ruthenium oxide (RuO2), other than silver-pal-
ladium (AgPd).Silver (Ag)or silver palladium (AgPd)may
beusedasamaterial of the power supply lines 33and the
electrodes 34. Screen-printing such a material forms the
power supply lines 33 and the electrodes 34.
[0055] The material of the base 30 is preferably a
nonmetallic material having excellent thermal resistance
and insulatingproperties, suchasglass,mica, or ceramic
such as alumina or aluminum nitride. The base 30 ac-
cording to the present embodiment uses an aluminum
base having a shorter-side width of 8 mm, a longitudinal
width of 270 mm, and a thickness of 1.0 mm.
[0056] The base 30 may be made by layering the
insulationmaterial on conductivematerial such asmetal.
[0057] Low-cost aluminum or stainless steel is favor-
able as themetal material of the base 30. To enhance the
thermal uniformity of the heater 22 and image quality, the
base 30 may be made of a material having high thermal
conductivity, such as copper, graphite, or graphene.
[0058] The insulation layer 32 may be, for example, a
heat-resistant glass layer having a thickness of 75 µm.
The insulation layer 32 covers the resistive heat genera-
tors 31 and the power supply lines 33 to insulate and
protect the resistive heat generators 31 and the power
supply lines 33andmaintain sliding performancewith the
fixing belt 20.
[0059] FIG. 5 is a diagram of a power supply circuit to
supply power to the heater according to the first example.
[0060] As illustrated in FIG. 5, an alternating-current
(AC) power supply 400 is electrically connected to the
electrodes 34 of the heater 22 to configure the power
supply circuit in the first example that supplies power to
the resistive heat generators 31. Thepower supply circuit
includes a triac 401 that controls the amount of supplied
power.
[0061] A controller 402 controls the amount of power
supplied to the resistive heat generators 31 via the triac
401 based on temperatures detected by the thermistors
25 as temperature detectors. The controller 402 includes
a microcomputer including, for example, a central pro-
cessing unit (CPU), a read-only memory (ROM), a ran-
dom-access memory (RAM), and an input and output
(I/O) interface.

[0062] In the present embodiment, one of the pair of
thermistors 25 as temperature detectors is disposed in
the central region of the heater 22 in the longitudinal
direction, which is in the smallest span within which
sheets are conveyed, and the other one of the pair of
thermistors 25 is disposed in one end portion of the
heater 22 in the longitudinal direction. A thermostat 27
as a power cut-off device is disposed at one end of the
heater 22 in the longitudinal direction and cuts off the
powersupply to the resistiveheatgenerators31when the
temperatureof the resistiveheat generator31becomesa
predetermined temperatureor higher.The thermistors25
and the thermostat 27 are in contact with a back side of
the base 30 (that is a side opposite to a side on which the
resistive heat generators 31 are disposed) to detect the
temperatures of the resistive heat generators 31.
[0063] The control operation of the heater according to
the present embodiment is described below with refer-
ence to the flowchart of FIG. 6.
[0064] In step S1 in FIG. 6, to start the printing pro-
cesses, the controller 402 controls the AC power supply
400 to start supplying power to each of the resistive heat
generators 31 of the heater 22. As a result, each resistive
heat generator 31 starts to generate heat, and the heat
heats the fixing belt 20.
[0065] In step S2 in FIG. 6, the thermistor 25 disposed
in the central region of the heater 22 in the longitudinal
direction of the heater 22 (that is a central thermistor)
detects a temperature T4 of the resistive heat generator
31positioned in the central regionof theheater 22.Based
on the temperature T4 obtained from the central thermis-
tor 25, the controller 402 controls the amount of power
supplied to each resistive heat generator 31 by the triac
401 so that the temperature of each resistive heat gen-
erator 31 reaches a predetermined temperature (step S3
in FIG. 6).
[0066] At the same time, in step S4 in FIG. 6, the
thermistor 25 disposed on one end of the heater 22 in
the longitudinal direction (that is an end thermistor) also
detects a temperature T8 of the resistive heat generator
31. In step S5 in FIG. 6, the controller 402 determines
whether the temperature T8 detected by the thermistor
25 at one end of the heater 22 is equal to or higher than a
predetermined temperature TN (T8≥TN). If the tempera-
ture T8 is lower than the predetermined temperature TN,
the controller 402 determines that the temperature is
abnormally low due to breakage or disconnection and
controls the power supply 400 to cut off the power sup-
plied to the heater 22 (stepS6 in FIG. 6). In addition, if the
temperature T8 is lower than the predetermined tem-
perature TN, the controller 402 controls an operation
panel of the image forming apparatus to display an error
message (step S7 in FIG. 6). On the other hand, if the
detected temperature T8 is equal to or higher than the
predetermined temperature TN, the controller 402 deter-
mines that the temperature is not abnormally low and
starts the printing process (step S8 in FIG. 6).
[0067] Further, if breakage or disconnection of the
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resistive heat generator 31 causes out-of-control in the
temperature control based on the detection by the ther-
mistor 25 at the central region, the other resistive heat
generators 31 including the resistive heat generator 31 at
one end in the longitudinal direction may have an abnor-
mally high temperature. In this case, in response to
reaching the temperature of the resistive heat generator
31 to a predetermined temperature or higher, the thermo-
stat 27operates to cut off thepower supply to the resistive
heat generator 31, thereby preventing the resistive heat
generator 31 from reaching an abnormally high tempera-
ture.
[0068] The fixing device 9 according to the present
embodiment includes the thin fixing belt 20, the thin fixing
belt 20 has a small thermal capacity. As a result, the
surface temperature of the fixing belt 20 is easily affected
by the heat generation amount distribution of the heater
22. Since the fixing device 9 according to the present
embodiment has theheat generation portion 35 including
portions arranged in the width direction of the fixing belt
20, the temperature of the fixing belt 20 tends to be low at
a position corresponding to a gapbetween theportions of
the heat generation portion 35.
[0069] The followingdescribes theheater22according
to a second example with reference to FIG. 7.
[0070] Differences from the above-described first ex-
ample are described below, and descriptions of other
parts similar to the above-described first example are
omitted below as appropriate. The heater according to
the second example may be referred to as a series type
heater for convenience in the present specification.
[0071] FIG. 7 is a plan view of the heater according to
the second example. As illustrated in FIG. 7, the heater
22 according to the second example includes a base 55
having a planar shape extending in a direction indicated
by an arrowX in FIG. 7. The base 55 is disposed so that a
longitudinal direction X of the base 55 is in parallel with
the longitudinal direction of the fixing belt 20 or the axial
direction of the pressure roller 21. On the surface of the
base 55, two resistive heat generators 56 extend in the
longitudinal direction X of the base 55 and are arranged
side by side in a short-side direction Y of the base 55.
[0072] As illustrated in FIG. 7, a pair of electrodes 58
are disposedon oneendof the base55 in the longitudinal
direction X. The pair of electrodes 58 are coupled to ends
of the two resistive heat generators 56 via a pair of power
supply lines 59. The other ends of the resistive heat
generators 56, which are not coupled to the pair of
electrodes 58, are coupled to each other via another
power supply line 59.
[0073] An insulation layer 57 covers the resistive heat
generators 56 and power supply lines 59 to insulate the
resistive heat generators 56 and power supply lines 59
from other parts.
On the other hand, electrodes 58 are not coveredwith the
insulation layer 57 and are exposed so that a connector
as a power supply terminal to be described later can be
coupled.

[0074] The base 55 is made of a material having ex-
cellent heat resistance and insulating properties, such as
polyimide, glass, mica, or ceramic such as alumina or
aluminumnitride.Alternatively, thebase55may includea
metal plate made of metal (that is a conductive material)
such as steel use stainless (SUS), iron, or aluminum and
an insulation layer formed on the metal plate.
[0075] In particular, the base55madeof a high thermal
conductive material such as aluminum, copper, silver,
graphite, or graphene enhances the thermal uniformity of
the heater 22 and image quality.
[0076] The insulation layer 57 is made of a material
having excellent heat resistance and insulating proper-
ties, such as polyimide, glass, mica, or ceramic such as
alumina or aluminum nitride.
[0077] The resistive heat generator 56 is, for example,
produced as below. Silver-palladium (AgPd) and glass
powder are mixed to make a paste. The paste is screen-
printed on the surface of the base 55. Thereafter, the
base 55 is subject to firing. Thus, the resistive heat
generator 56 is produced. The material of the resistive
heat generator 56 may contain a resistance material,
such as silver alloy (e.g., AgPt) or ruthenium oxide
(RuO2). The electrodes 58 and the power supply lines
59 are formed by screen-printing silver (Ag) or silver-
palladium (AgPd).
[0078] FIG. 8 is a perspective viewof a connector 40as
a power supply member coupled to the heater 22. As
illustrated in FIG. 8, the connector 40 includes a housing
41madeof resinandhavingaU-shape in across section,
multiple contact terminals 42 disposed in the housing 41,
and a harness 43 including wires each coupled to each
contact terminal 42 to supply power. Each contact term-
inal 42 is configuredbyanelastically deformablemember
such as a flat spring.
[0079] As illustrated in FIG. 8, the connector 40 is
attached to the heater 22 and the heater holder 23 such
that the connector 40 sandwiches the heater 22 and the
heater holder 23 together. Thus, the connector 40 holds
the heater 22 and the heater holder 23 together.
[0080] In the above-described state, contact portions
42a disposed at ends of the contact terminals 42 in the
connector 40 elastically contact and press against the
electrodes 58 corresponding to the contact terminals 42
to electrically couple to the electrodes 58 and contact
terminals 42, respectively. As a result, power can be
supplied from a power supply disposed in the image
forming apparatus to the heater 22 (that is, the resistive
heat generators 56) via the connector 40.
[0081] The followingdescribesadevice frame80of the
fixing device 9.
[0082] FIG. 9A is aperspective viewof the fixingdevice
9, and FIG. 9B is an exploded perspective view of the
fixing device 9. As illustrated in FIGS. 9A and 9B, the
fixing device 9 includes the device frame 80 that includes
afirst device frame65andaseconddevice frame66.The
first device frame65 includes a pair of sidewalls 68 and a
front wall 67. The second device frame 66 includes a rear
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wall 69. The side walls 68 are disposed at one lateral end
and another lateral end of the fixing belt 20, respectively,
in the width direction of the fixing belt 20. The side walls
68 support both lateral ends of each of the pressure roller
21 and a heating device 19, respectively.
[0083] Each of the side walls 68 includes a plurality of
engaging projections 68a. As the engaging projections
68a engage engaging holes 69a penetrating through the
rear wall 69, the first device frame 65 is coupled to the
second device frame 66. Each of the side walls 68
includes an insertion slot 68b through which a rotation
shaft of the pressure roller 21 is inserted. The insertion
slot 68b opens toward the rear wall 69 and closes at a
portion opposite the rear wall 69, and the portion of the
insertion slot 68b opposite the rear wall 69 serves as a
contact portion.
[0084] Apair of bearings 70are disposedat the ends of
the contact portions to support the rotation shaft of the
pressure roller 21. As both sides of the rotation shaft of
the pressure roller 21 are attached to the corresponding
bearings 70, the side walls 68 rotatably support the
pressure roller 21.
[0085] A driving force transmission gear 71 serving as
a driving force transmitter is disposed at one end of the
rotation shaft of the pressure roller 21 in an axial direction
thereof. When the side walls 68 support the pressure
roller 21, the driving force transmission gear 71 is ex-
posed outside the side wall 68. Accordingly, when the
fixingdevice9 is installed in thebodyof the image forming
apparatus 100, the driving force transmission gear 71 is
coupled to a gear disposed inside the body of the image
forming apparatus 100 so that the driving force transmis-
sion gear 71 transmits the driving force from the driver to
the pressure roller 21.
[0086] The rearwall 69hasahole69basapositioner to
position the body of the fixing device with respect to the
body of the image forming apparatus. The hole 69b is at
one end of the rear wall 69 in the longitudinal direction of
the rear wall 69. When the body of the fixing device 9 is
installed in the body of the image forming apparatus 100,
a projection 101 serving as a positioner disposed in the
body of the image forming apparatus 100 is inserted into
the hole 69b of the fixing device 9. Accordingly, the
projection 101 engages the hole 69b, positioning the
body of the fixing device 9 with respect to the body of
the image forming apparatus 100 in the longitudinal
direction of the fixing device 9, that is, the width direction
or the rotation axis direction of the fixing belt 20.
[0087] Apair of endholders 53 is disposedat bothends
of the heating device 19 in a longitudinal direction of the
heating device 19 to support the fixing belt 20 and other
parts. Each of the end holders 53 is a device frame of the
heating device 19 and a part of the device frame 80 of the
fixing device 9. The end holders 53 support the fixing belt
20adoptinga freebeltmethod inwhich thefixingbelt 20 is
not applied with tension in a circumferential direction of
the fixing belt 20 while the fixing belt 20 does not rotate.
Eachof the endholders 53hasguide grooves53a.As the

edgesof the insertion slot 68bof the sidewall 68enter the
guide grooves 53a, the end holder 53 is attached to the
side wall 68.
[0088] A pair of springs 73 serving as a pair of biasing
members is interposed between each of the end holders
53 and the rear wall 69. As the springs 73 bias the end
holders 53 toward thepressure roller 21, respectively, the
fixing belt 20 is pressed against the pressure roller 21 to
form the fixing nip N between the fixing belt 20 and the
pressure roller 21.
[0089] The following describes the heating device.
[0090] FIG. 10A is a perspective view of the heating
device 19. FIG. 10B is an exploded perspective view of
the heating device 19. As illustrated in FIGS. 10A and
10B, the heater holder 23 has a rectangular recess 23b
disposedon the belt-side face of the heater holder 23 that
faces the fixing belt 20 and the fixing nip N. The recess
23b holds and accommodates the heater 22 and serves
as a holding portion of the heater holder 23. The con-
nector 40 as illustrated in FIG. 8 sandwiches the heater
holder 23 and the heater 22 accommodated in the recess
23b, thus holding the heater 22.
[0091] As illustrated in FIGS. 10A, 10B, 11A and 11B,
each of the pair of end holders 53 includes a belt support
53b, a belt restrictor 53c, and a stay support 53d. The belt
support 53b is C-shaped and inserted into the loop
formed by the fixing belt 20, thus contacting the inner
circumferential surface of the fixing belt 20 to support the
fixing belt 20. The belt restrictor 53c has a flange shape
and contacts an edge face of the fixing belt 20 to restrict
motion (e.g., slide) of the fixing belt 20 in the width
direction of the fixing belt 20. The stay support 53d is
inserted with a lateral end of each of the heater holder 23
and the stay 24 in the longitudinal direction thereof, thus
supporting the heater holder 23 and the stay 24. The stay
24 has a stairstep portion 24a that abuts against an inner
end portion of the stay support 53d to position the stay 24
in the longitudinal direction.
[0092] The followingdescribesproblems regarding the
end holder.
[0093] JapaneseUnexaminedPatentApplicationPub-
lication No. 2020‑052347 discloses an example of the
fixing device. The fixing device of this document includes
the heating device including a pair of frames adjacent to
both ends of the fixing belt in the longitudinal direction
(the rotation axis direction) of the fixing belt. Both ends of
the frame of the heating device in the short-side direction
of the heater are fitted to a frame of the fixing device to
insert the heating device into the frame of the fixing
device in the thickness direction of the heater.
[0094] The frame of the heating device is a device
frame of the heating device and is also a part of the
device frame of the fixing device. The pair of frames
includes end holders. The end holder is inserted into
the loop of the fixing belt to support the inner circumfer-
ential surface of the fixing belt.
[0095] The end holder 53 has guide grooves 53a. The
guide groove 53a is formed by a guide groove forming
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portion 53f and the belt restrictor 53c. The edges of the
insertion slot of the frame are inserted into the guide
grooves 53a to assemble the end holder 53 to the frame
of the fixing device.
[0096] FIGS. 11Cand11Dare diagrams illustrating the
problems regarding the shape of the end holder 53. With
reference toFIGS. 11Cand11D, the problems causedby
the shape of the end holder 53 are described below.
[0097] The end holder 53 is often made of resin and
often has a substantially C-shape (a substantially U-
shape) when viewed from the rotation axis direction of
the fixing belt (see the left drawing of FIG. 11C). In the
above-described structure, contraction duringmoldingor
a pressing force received from the pressure roller may
deform the end holder 53 so that the tips of the C-shape
(theU-shape), in otherwords, edgesof theopeningof the
C-shape (the U-shape) are closed (see the right drawing
of FIG. 11C).
[0098] In the fixing device, the heater is positioned to
the heater holder, the heater holder is positioned by the
stay supporting the heater holder, the stay is positioned
by theendholders 53, and theendholder 53 is positioned
by the frame (see the left drawing of FIG. 11D). Due to the
rotation of the pressure roller, the heater receives a force
directed downstream in the rotation direction of the pres-
sure roller. As a result, the end holder 53 is pushed
against the downstream side of the frame in the rotation
direction of the pressure roller.
[0099] If theendholder 53 is deformed, thepushedend
holder 53 displaces the heater from a predetermined
position (see the right drawing of FIG. 11D). The heater
displaced from the predetermined position does not suf-
ficiently transmit the heat to the fixing belt, which may
cause a fixing failure. In addition, the temperature of a
part of the heater displaced from the predetermined
position may excessively rise, and such an excessive
temperature rise generates thermal stress that may da-
mage the heater.
[0100] With reference to FIGS. 11Eand11F, a bridging
portion53hdisposed in theendholder 53 is described. To
solve the above-described problem, the tips of the C-
shape of the end holder 53 as illustrated in FIG. 11E are
connected by the bridging portion 53h to form a substan-
tially square shape as illustrated in FIG. 11F. As a result,
the deformation of the end holder 53 can be prevented.
[0101] Thebridgingportion53h increases the rigidity of
the end holder 53, and the end holder 53 is hardly
deformed. As a result, the bridging portion 53h prevents
the positional deviation of the heater 22 and enables
maintaining a predetermined contact state or heat trans-
fer state with the fixing belt.
[0102] The bridging portion 53h is in direct or indirect
contactwith theendof theheater holder 23and theendof
the stay 24. The end of the heater 22 outside the heat
generation portion 35 (see FIG. 4) is inside the opening
formed by the bridging portion 53h.
[0103] FIGS. 12A to 12Dare diagramseach illustrating
the fixing device in which the heater 22, the heater holder

23, and the stay 24 are in a correctly assembled state. In
FIGS. 12A to 12D, the fixing belt 20 is omitted. The
"correctly assembled state" means that the heater 22,
the heater holder 23, and the stay 24 are correctly as-
sembled without being displaced from each other. As
illustrated in FIG. 12D, a gap is formed between the
heater 22 and the bridging portion 53h. In the correctly
assembled state, since the heater 22 is correctly accom-
modated in the recess 23b of the heater holder 23, the
pressure of the pressure roller 21 can be uniformly ex-
erted in the longitudinal direction of the heater 22.
[0104] FIGS. 12D to 12Fare diagrams each illustrating
the fixing device in which the heater 22, the heater holder
23 and the stay 24 are not in the correctly assembled
state. In FIGS. 12D to 12F, the fixing belt 20 is omitted. As
illustrated inFIGS.12D to12F, since theendof theheater
22 is separated from the recess 23b of the heater holder
23, which is not in the correctly assembled state, the end
of the heater 22 is subjected to bending stress due to the
pressure of the pressure roller 21, and the heater 22may
be broken.
[0105] The following describes an end holder in the
fixing device according to the present embodiment with
reference to FIGS. 13A to 13C.
[0106] In FIG. 13A, the heater 22, the heater holder 23,
the stay 24, and the end holder 53 have the following
relation.

where A is a height from the stay 24 to a heater restrictor
23c of the heater holder 23 in the correctly assembled
state of the heater 22, the heater holder 23, and the stay
24,B isanopening length from thestay support 53d to the
bridging portion 53h in the end holder 53, and C is a
thicknessof theheater 22.Setting theopening lengthBof
the endholder 53 to satisfy the above relation, A <B<A+
C, enables easily assembling the heater 22, the heater
holder 23, and the stay 24 to the correctly assembled
state.
[0107] When the heater 22 is not in the correctly as-
sembledstatewith respect to the recess23bof theheater
holder 23, that is, when one end of the heater 22 sepa-
rates from the bottom of the recess 23b and rides on the
heater restrictor 23c of the heater holder 23 as illustrated
in FIG. 13A, the one end of the heater 22 riding on the
heater restrictor 23c of the heater holder 23 abuts on
(interferes with) the bridging portion 53h as illustrated in
FIG. 13B, and a worker cannot set the end holder 53 to
the subassembly 201 of the heater 22, the heater holder
23, and the stay 24 even if the worker moves the end
holder 53 in a direction indicated by a white arrow in FIG.
12Band tries to set the endholder 53 to theoneendof the
subassembly201 in the longitudinal direction.Asa result,
the worker can reliably notice that the heater 22 is not in
the correctly assembled state and can reinsert the heater
22 into the recess 23b of the heater holder 23.
[0108] In contrast, under a relation in which the open-
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ing lengthB is larger thanA+C, (A+C<B), theoneendof
the heater 22 in the longitudinal direction that rides on the
heater restrictor 23c passes through the inside of the
bridging portion 53h without difficulty as illustrated in
FIGS. 12B and 12C. As a result, the worker is less likely
to notice the heater 22 wrongly assembled and may
assemble the heater 22 that is wrongly assembled to
the fixing device.
[0109] The following describes how a biasing force to
bias a temperature sensor such as a thermistor or a
thermostat affects the displacement of the heater.
[0110] FIG. 14A is a diagram illustrating a spring 25a
biasing a thermistor 25 as a temperature detector and
pushing up the back side of the heater 22. The thermistor
25 isoftendisposedatapositionshifted from thecenterof
the heater 22 toward one end of the heater 22 in the
longitudinal direction. When the spring 25a pushes the
thermistor 25 at the position shifted from the center of the
heater 22 in the longitudinal direction, one end of the
heater 22 tends to separate from the recess 23b of the
heater holder 23. The biasing force to bias a thermostat
27 as the temperature sensor similarly affects the dis-
placement of the heater.
[0111] Moving the fixing belt 20 in a direction indicated
by the arrow in FIG. 14B to set the fixing belt 20 to the
subassembly 201 of the heater holder 23, the stay 24,
and the heater 22 having the one end separated from the
recess 23b may cause the fixing belt 20 to push and
displace the heater 22 to the right side in FIG. 14B. As a
result, the above-described one end of the heater 22
rides on the heater restrictor 23c of the heater holder
23. To prevent one end of the heater 22 from riding on the
heater restrictor 23c, end holders 53 have tapers 53g1
and 53g2 formed on the inner sides of the bridging
portions 53h as illustrated in FIG. 14C in addition to
setting the above-described relation that is A < B < A +C.
[0112] Eachof the tapers 53g1and53g2 is designed to
have a length such that an end of the heater 22 riding on
the heater restrictor 23c of the heater holder 23 reliably
abuts against either the taper 53g1 or the taper 53g2.
Since the thermistor 25 as the temperature sensor is
disposed at the position shifted from the center of the
heater 22 toward one end of the heater 22 in the long-
itudinal direction, the end holder 53 set to one end of the
heater 22 is closer to the thermistor 25 than the end
holder 53 set to the other end of the heater 22. Accord-
ingly, the length of the taper 53g1 of the end holder 53 set
to the one end of the heater 22 is preferably longer than
the length of the taper 53g2 of the end holder 53 set to the
other end of the heater 22.
[0113] The angle of each of the tapers 53g1 and 53g2
is, for example, 45°. In the following description, each of
the tapers 53g1 and 53g2 is referred to as a taper 53g to
describe common features of the tapers 53g1 and 53g2.
Theangleof the taper53gmaybegreater or less than45°
but is preferably in a range from 30° to 60°. FIGS. 15A to
15D are diagrams illustrating the operation of the taper
53g.

[0114] With reference to FIGS. 15Ato 15D, the opera-
tion of the taper 53g formed on the bridging portion 53h of
the end holder is described below.
[0115] As illustrated in FIGS. 15A and 15B, moving the
end holder 53 in a direction indicated by an arrow in FIG.
15A to assemble the end holder 53 to the subassembly
201of the heater 22, the heater holder 23, and the stay 24
causes the taper 53g of the bridging portion 53h of the
end holder 53 to contact the one end of the heater 22
riding on the heater restrictor 23 c.
[0116] As a result, a pressing force F in a direction
perpendicular to the taper 53g acts on the one end of the
heater 22. The pressing force F can be divided into a
component force Fx in the longitudinal direction of the
heater 22 and a component force Fy in a direction per-
pendicular to the longitudinal direction of the heater 22.
[0117] The component force Fx acts on the one end of
the heater 22 and moves the heater 22 riding on the
heater restrictor 23c toward the left side in FIG. 15B. As a
result, the one end of the heater 22 reaches the edge of
the recess 23b of the heater holder 23 as illustrated in
FIG. 15C. Subsequently, the component force Fy cor-
rectly sets (fits) the heater 22 in the recess 23b of the
heater holder 23 as illustrated in FIG. 15D.
[0118] In order to optimize the magnitudes of the com-
ponent forces Fx and Fy, the angle of the taper 53g is
preferably in the range from 30° to 60°.
[0119] The connector 40 set to the heater 22 and the
heater holder 23 is described below.
[0120] FIG. 16A is a diagram illustrating the connector
40 set to the heater 22 that is correctly assembled to the
heater holder 23. In other words, the heater 22 is in the
correctly assembled state with respect to the heater
holder 23. In FIG. 16A, the heater holder 23 has heater
restrictors 23d outside both ends of the recess 23b in the
short-side direction to restrict themovement of the heater
22 in the short-side direction. A part of the subassembly
201, which includes the heater 22 and the heater holder
23, is inserted into the connector 40 in the short-side
direction, and the connector 40 sandwiches one end of
the subassembly 201 in the longitudinal direction to
supply power.
[0121] The heater 22, the heater holder 23, and the
connector 40 are designed to satisfy the following rela-
tionship.

where A is the height from the heater restrictor 23d of the
heater holder 23 to thebacksideof theheaterholder 23 in
the thickness direction orthogonal to the longitudinal
direction and the short-side direction, B is an opening
length between tips of the U-shape of the connector 40,
and C is the thickness of the heater in the thickness
direction.
[0122] In FIG. 16A, the heater 22 is correctly fitted into
the recess 23b of the heater holder 23 (in the correctly
assembled state), and therefore, the connector 40 canbe
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smoothly inserted from the direction indicated by the
arrow in FIG. 16A that is the short-side direction of the
heater 22. On the other hand, FIG. 16B is a diagram
illustrating the connector 40 moved to set the heater
holder 23 and the heater 22 that is not correctly set to
the heater holder 23, that is, not in the correctly as-
sembled state. Since the heater 22 is not correctly fitted
into the recess 23b of the heater holder 23 (a wrongly
assembled state), a part of the heater 22 that is the one
end of the heater 22 in the longitudinal direction rides on
the surface of the heater holder 23.
[0123] As a result, moving the connector 40 in the
direction indicated by the arrow in FIG. 16B (the short-
side direction of the heater 22) to set the connector 40 to
the heater 22 and the heater holder 23 causes a tip 40a of
the connector 40 to contact the one end of the heater 22
riding on the surface of the heater holder 23 (the one end
in the longitudinal direction). The worker can notice that
the heater 22 is not correctly assembled to the heater
holder 23. In other words, the worker can notice the
heater 22 is not in the correctly assembled state.
[0124] Theworker correctly reinserts the heater 22 into
the recess 23b of the heater holder 23 and then moves
the connector 40 in the direction indicated by the arrow in
FIG. 16A to set the connector 40 to the heater 22 and the
heater holder 23 as illustrated in FIG. 16A. The above-
described configuration can prevent the heater 22 from
being wrongly assembled to the heater holder 23.
[0125] When another component is interposed be-
tween the heater 22 and the heater holder 23, for exam-
ple, when a thermal equalization plate is interposed
between the heater 22 and the heater holder 23, the
above-described height A is from the surface of the
heater 22 in the correctly assembly state including the
thermal equalization plate to the back side of the heater
holder 23.
[0126] In order to correctly and easily assemble the
heater 22 that is not correctly fitted to the recess 23b of
the heater holder 23, the connector 40 may have a taper
40b formed on the tip 40a of the connector 40 as illu-
strated in FIGS. 16C and 16D. The taper 40b is designed
to have a length such that the one end of the heater 22
riding on the heater restrictor 23d of the heater holder 23
reliably abuts against the taper 40b.
[0127] The angle of the taper 40b is, for example, 45°.
Theangleof the taper40bmaybegreater or less than45°
but is preferably in a range from 30° to 60°.
[0128] Moving the connector 40 to the one end of the
subassembly 201 of the heater 22 and the heater holder
23 in the longitudinal direction as illustrated in FIG. 16C
causes the taper 40b of the connector 40 to abut on the
end of the heater 22 in the short-side direction riding on
the heater restrictor 23d. As a result, the above-de-
scribed one end of the heater 22 in the short-side direc-
tion reaches the edge of the recess 23b of the heater
holder 23 as illustrated in FIG. 16C. Subsequently, the
heater 22 is correctly set (fitted) in the recess 23b of the
heater holder 23 as illustrated in FIG. 16D, so that the

heater 22 riding on the heater holder 23 is corrected. The
details of the operation of the taper 40b are the same as
those in FIG. 15 and thus omitted.
[0129] A configuration to correct the heater wrongly
assembled to the heater holder in the short-side direction
is described below.
[0130] FIGS. 16E and16F are diagrams illustrating the
heater 22 that is not correctly assembled to the heater
holder 23 in the short-side direction. In the wrongly as-
sembled state of FIG. 16E, the heater 22 is inclined with
respect to the short-side direction and rides on the heater
restrictor 23d of the heater holder 23.
[0131] When the end holder 53 is moved toward one
end of the subassembly 201 of the heater 22, the heater
holder 23, and the stay24 in the longitudinal direction that
are in the wrongly assembled state as illustrated in FIG.
16 F, the end of the heater 22 in the short-side direction
abuts (interferes)on thebridgingportion53hof theheater
holder 23, and the end holder 53 cannot be set the
subassembly 201 because the height A + C is larger
than the opening length B of the end holder 53. As a
result, the worker can reliably notice that the heater 22 is
not in the correctly assembled state and can reinsert the
heater 22 into the recess 23b of the heater holder 23 as
illustrated in FIG. 16F.
[0132] When the height of A + C slightly exceeds the
opening length B, the heater 22 can be fitted into the
recess 23b without reinserting the heater 22 into the
recess 23b. For example, as illustrated in FIG. 16H,
forming a taper 23a on the side of the recess 23b in
the short-side direction enables the heater to easily fit to
the heater holder 23.
[0133] The following describes a modification regard-
ing the position of the thermistor.
[0134] In the fixing device described above, the posi-
tion of the thermistor in a direction intersecting the ar-
rangement direction may be designed as follows. For
example, as illustrated in FIG. 17, the position of the
thermistor 25 in the direction intersecting the arrange-
ment direction is upstream from the center position NA of
the fixing nipN in the rotation direction of the fixing belt 20
in the presentmodification. In other words, the thermistor
25 in the present modification is disposed close to an
entrance portion of the fixing nip N. Since the sheet P
easily takes the heat from the heater at the entrance
portion of the fixing nip N, the thermistor 25 that detects
the temperature of this portion enables the fixing device 9
to enhance the fixing property and effectively prevent the
occurrence of fixing offset.
[0135] In addition to the above-described fixing de-
vices, the following describes the fixing devices as illu-
strated in FIGS. 18 to 20 in which the present disclosure
can be applied.
[0136] Theconfigurationsof fixingdevices illustrated in
FIGS. 18 to 20 are briefly described below.
[0137] First, the fixing device 9 illustrated in FIG. 18
includes a pressurization roller 44 opposite the pressure
roller 21 with respect to the fixing belt 20. The pressur-
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ization roller 44 is an opposed rotator that rotates and is
opposite the fixing belt 20 as the rotator. The fixing belt 20
is sandwiched by the pressurization roller 44 and the
heater22andheatedby theheater22.On theotherhand,
a nip formation pad 45 is disposed inside the loop formed
by the fixing belt 20 and disposed opposite the pressure
roller 21. The nip formation pad 45 is supported by the
stay 24. The nip formation pad 45 sandwiches the fixing
belt 20 together with the pressure roller 21, thereby
forming the fixing nip N.
[0138] The fixing device 9 illustrated in FIG. 19 is
described below. The fixing device in FIG. 19 omits the
above-described pressurization roller 44 and includes
the heater 22 formed to be arc having a curvature of
the fixing belt 20 to keep a circumferential contact length
between the fixing belt 20 and the heater 22. Other parts
of the fixing device 9 illustrated in FIG. 19 are the sameas
the fixing device 9 illustrated in FIG. 13.
[0139] Finally, thefixingdevice9 illustrated inFIG.20 is
described. The fixing device 9 includes a heating assem-
bly 92, a fixing roller 93 that is a fixing rotator, and a
pressure assembly 94 that is a facing member. The
heating assembly 92 includes the heaters 22, the heater
holder 23, the stay 24, and a heating belt 120 as an
exampleof a rotator, asdescribed in theabove-described
embodiment. The fixing roller 93 is an opposed rotator
that rotates and faces the heating belt 120 as the rotator.
The fixing roller 93 includes a core 93a, an elastic layer
93b, and a release layer 93c. The core 93a is a solid core
made of iron. The elastic layer 93b coats the circumfer-
ential surfaceof thecore93a.The release layer 93ccoats
an outer circumferential surface of the elastic layer 93b.
The pressure assembly 94 is opposite to the heating
assembly 92 with respect to the fixing roller 93. The
pressure assembly 94 includes a nip formation pad 95
andastay96 inside the loopof apressurebelt 97, and the
pressure belt 97 is rotatably arranged to wrap around the
nip formation pad95 and the stay 96. The sheet Ppasses
through the fixing nip N2 between the pressure belt 97
and the fixing roller 93 to be heated and pressed to fix the
image onto the sheet P.
[0140] The following describes a configuration of an
image forming apparatus according to a modification.
[0141] The image forming apparatus according to the
present embodiments of the present disclosure is applic-
able not only to the color image forming apparatus illu-
strated inFIG. 1but also to amonochrome image forming
apparatus, a copier, a printer, a facsimile machine, or a
multifunctionperipheral includingat least two functionsof
the copier, printer, and facsimile machine.
[0142] For example, as illustrated in FIG. 21, an image
forming apparatus 100 according to the modification of
the present embodiment includes an image forming de-
vice 50 including a photoconductor drum, a sheet con-
veyer including a timing roller pair 15, a sheet feeder 7, a
fixing device 9, a sheet ejection device 10, and a reading
device 51. The sheet feeder 7 includes multiple sheet
feeding trays, and the sheet feeding trays store sheets of

different sizes.
[0143] The reading device 51 reads an image of a
document J. The reading device 51 generates image
data from the read image. The sheet feeder 7 stores
the multiple sheets P and feeds the sheet P to the con-
veyance path. The timing roller pair 15 conveys the sheet
P on the conveyance path to the image forming device
50.
[0144] The image forming device 50 forms a toner
image on the sheet P. Specifically, the image forming
device 50 includes the photoconductor drum, a charging
roller, the exposure device, the developing device, a
supply device, a transfer roller, the cleaning device,
and a discharging device. The toner image is, for exam-
ple, an image of the document Q. The fixing device 9
heats and presses the toner image to fix the toner image
on the sheetP.Conveyance rollers convey the sheetPon
which the toner image has been fixed to the sheet ejec-
tion device 10. The sheet ejection device 10 ejects the
sheet P to the outside of the image forming apparatus
100.
[0145] Additional modifications of the fixing device are
described below.
[0146] Descriptions of the configurations common to
the fixing devices of the above-described embodiments
and modifications may be omitted as appropriate.
[0147] As illustrated in FIG. 22, the fixing device 9
includes the fixing belt 20, the pressure roller 21, the
heater 22, the heater holder 23, the stay 24, and the
thermistor 25.
[0148] ThefixingnipN is formedbetween the fixingbelt
20 and the pressure roller 21. The nip width of the fixing
nip N is 10mm, and the linear velocity of the fixing device
9 is 240 mm / s.
[0149] The fixing belt 20 includes the polyimide base
and the release layer and does not include the elastic
layer. The release layer is made of a heat-resistant film
materialmadeof, for example, fluororesin. Theouter loop
diameter of the fixing belt 20 is about 24 mm.
[0150] Thepressure roller 21 includes thecore21a, the
elastic layer 21b, and the release layer 21c. Thepressure
roller 21 has an outer diameter of 24 to 30 mm, and the
elastic layer 21b has a thickness of 3 to 4 mm.
[0151] The heater 22 includes the base, a thermal
insulation layer, a conductor layer including the resistive
heat generator, and the insulation layer and is formed to
have a thickness of 1 mm as a whole. A width Y of the
heater 22 in the short-side direction of the heater 22 (that
is also the direction intersecting the arrangement direc-
tion) is 13 mm.
[0152] FIG. 23 is a plan view of a heater according to a
third example. Like the heater of the first example, the
heater of the fourth example includes multiple resistive
heat generators 31 arranged in the longitudinal direction
of the heater. In the following description, an area be-
tween neighboring resistive heat generators 31 in the
arrangement direction is referred to as a separation area
B. As illustrated in FIG. 23, the conductor layer of the
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heater 22 includes multiple resistive heat generators 31,
power supply lines 33, and electrodes 34A to 34C. As
illustrated in the enlarged view of FIG. 23, the separation
area B is formed between neighboring resistive heat
generators of the multiple resistive heat generators 31
arranged in the arrangement direction. The enlarged
view of FIG. 23 illustrates two separation areas B, but
the separation areaB is formed between the neighboring
resistive heat generators of all the multiple resistive heat
generators 31. The resistive heat generators 31 config-
ure three heat generation portions 35Ato 35C. When a
current flows between the electrodes 34A and 34B, the
heat generation portions 35A and 35C generate heat.
When a current flows between the electrodes 34A and
34C, the heat generation portion 35B generates heat.
When the fixing device 9 fixes the toner image onto the
small sheet, the heat generation portion 35B generates
heat. When the fixing device 9 fixes the toner image onto
the large sheet, all the heat generation portions 35A to
35C generate heat.
[0153] As illustrated in FIG. 24, the heater holder 23
holds the heater 22 in the recess 23b of the heater holder
23. The recess 23b is formed on the side of the heater
holder 23 facing the heater 22. The recess 23b has a
bottom surface 23b1 and walls 23b2 and 23b3. The
bottom surface 23b1 is substantially parallel to the base
30 and the surface recessed from the side of the heater
holder 23 toward the stay 24. The walls 23b2 are both
side surfaces of the recess 23b in the arrangement
direction. The recess 23b may have one wall 23b2.
The walls 23b3 are both side surfaces of the recess
23b in the direction intersecting the arrangement direc-
tion. The heater holder 23 has guides 26. The heater
holder 23 is made of LCP.
[0154] As illustrated in FIG. 25, the connector 40 in-
cludes a housing made of resin such as LCP and a
plurality of contact terminals fixed to the housing.
[0155] The connector 40 is attached to the heater 22
and the heater holder 23 such that a front side of the
heater 22 and the heater holder 23 and a back side of the
heater 22and theheater holder 23are sandwichedby the
connector 40. In this state, the contact terminals contact
andpressagainst the electrodesof theheater 22, and the
heat generationportions35areelectrically coupled to the
power supply in the image forming apparatus via the
connector 40. The above-described configuration en-
ables the power supply to supply power to the heat
generation portions 35.
[0156] Note that at least part of each of the electrodes
34 is not coated by the insulation layer and therefore
exposed to connect the connector 40.
[0157] The end holder 53 contacts the inner circumfer-
ential surface of the fixing belt 20 at each of both ends of
the fixing belt 20 in the arrangement direction to hold the
fixing belt 20. The end holders 53 are fixed to the housing
of the fixing device 9. The end holder 53 is inserted into
each of both ends of the stay 24 (see a direction indicated
by the arrow from the end holder 53 in FIG. 25).

[0158] To attach to the heater 22 and the heater holder
23, the connector 40 ismoved in thedirection intersecting
the arrangement direction (see a direction indicated by
the arrow from the connector 40 in FIG. 25). The con-
nector 40 and the heater holder 23 may have a convex
portion and a recessed portion to attach the connector 40
to the heater holder 23. The convex portion disposed on
one of the connector 40 and the heater holder 23 is
engagedwith the recessed portion disposed on the other
one of the connector 40 and the heater holder 23 and
relatively move in the recessed portion to attach the
connector 40 to the heater holder 23. The connector
40 is attached to one end of the heater 22 and one end
of the heater holder 23 in the arrangement direction.
These ends of the heater 22 and the heater holder 23
are farther from a portion in which the pressure roller 21
receives a driving force from a drive motor than the other
endof theheater22and theotherendof theheaterholder
23, respectively.
[0159] As illustrated inFIG. 26, one thermistor 25 faces
a center portion of the inner circumferential surface of the
fixing belt 20 in the arrangement direction, and another
thermistor 25 faces an end portion of the inner circumfer-
ential surface of the fixing belt 20 in the arrangement
direction. The heater 22 is controlled based on the tem-
perature of the center portion of the fixing belt 20 and the
temperature of the end portion of the fixing belt 20 in the
arrangement direction that are detected by the thermis-
tors 25. Any one of the thermistors 25 is disposed corre-
sponding to theseparationareabetween theneighboring
resistive heat generators of the heater 22.
[0160] As illustrated in FIG. 26, one thermostat 27
faces the center portion of the inner circumferential sur-
face of the fixing belt 20 in the arrangement direction, and
another thermostat 27 faces the end portion of the inner
circumferential surfaceof the fixing belt 20 in thearrange-
ment direction. Each of the thermostats 27 shuts off a
current to the heater 22 in response to a detection of a
temperature of the fixing belt 20 higher than a predeter-
mined threshold value.
[0161] Theendholders 53are disposedat both endsof
the fixing belt 20 in the arrangement direction and hold
both ends of the fixing belt 20, respectively. The end
holder 53 is made of LCP.
[0162] As illustrated in FIG. 27, the end holder 53 has
the guide groove 53a. The guide groove 53a extends in a
direction in which the fixing belt 20 moves toward and
away from the pressure roller 21. An engaging portion of
the housing of the fixing device 9 is engaged with the
guide groove 53a. The relative movement of the enga-
ging portion in the guide groove 53a enables the fixing
belt 20 tomove toward and away from the pressure roller
21.
[0163] The following describes other types of fixing
devices each including high thermal conductors.
[0164] For convenience of explanation, reference nu-
merals different from the referencenumerals in theabove
description are given.
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[0165] A fixing device 160 illustrated in FIG. 28 in-
cludes a heater holder 164, a first high thermal conductor
89, and second high thermal conductors 90 between the
heater holder 164and the first high thermal conductor 89.
The second high thermal conductor 90 is disposed at a
position different from the position of the first high thermal
conductor 89 in the left-to-right direction in FIG. 28 that is
a direction inwhich theheater holder 164, a stay 165, and
the first high thermal conductor 89 are layered. Specifi-
cally, the second high thermal conductor 90 is disposed
so as to overlap the first high thermal conductor 89.
[0166] The fixing device in the present embodiment
includes a temperature sensor 167 (that is, a thermistor),
which is the same as the fixing device in the above-
described embodiments. FIG. 28 illustrates a cross sec-
tion in which the temperature sensor 167 is not disposed.
[0167] The second high thermal conductor 90 is made
of a material having thermal conductivity higher than the
thermal conductivity of a base 155, for example, gra-
pheneorgraphite. Thesecondhigh thermal conductor 90
in the present embodiment is made of a graphite sheet
having a thickness of 1 mm. Alternatively, the second
high thermal conductor 90 may be a plate made of
aluminum, copper, or silver.
[0168] As illustrated in FIG. 29, multiple second high
thermal conductors 90 are arranged on a recess 164b of
the heater holder 164 at intervals in the longitudinal
direction.
[0169] The recess 164b of the heater holder 164 has a
plurality of holes in which the second high thermal con-
ductors 90 are disposed. Clearances are formed be-
tween the heater holder 164 andboth sides of the second
high thermal conductor 90 in the longitudinal direction.
The clearance prevents heat transfer from the second
high thermal conductor 90 to the heater holder 164, and a
heater 163 efficiently heats a fixing belt 161.
[0170] The heater illustrated in FIG. 30 includes multi-
ple resistive heat generators arranged in the longitudinal
direction of the heater. As illustrated in FIG. 30, each of
the second high thermal conductor 90 (see the hatched
portions) is disposed at a position corresponding to a gap
B1 in the longitudinal direction indicated by the arrow X
and faces at least a part of the neighboring resistive heat
generators 156 in the longitudinal direction. In particular,
each of the second high thermal conductors 90 in the
present embodiment faces the entire gap B1. Although
FIG. 30 (and FIG. 32) illustrates the first high thermal
conductor 89 disposed over the entirety in the longitudi-
nal direction of the region where all the resistive heat
generators 156 are disposed, the arrangement range of
the first high thermal conductor 89 is not limited thereto.
[0171] The fixing device according to the present em-
bodiment includes the second high thermal conductor 90
disposed at the position corresponding to the separation
area B1 in the longitudinal direction and the position at
which at least a part of the neighboring resistive heat
generators 156 faces the second high thermal conductor
90 in addition to the first high thermal conductor 89. The

above-described structure further enhances the heat
transfer efficiency in the gap B1 in the longitudinal direc-
tion and more efficiently reduces the temperature un-
evenness of the heater 163 in the longitudinal direction.
As illustrated in FIG. 31, the first high thermal conductors
89 and the second high thermal conductors 90 may be
disposed opposite the entire gap B1 between the resis-
tive heat generators 156. The above-described structure
enhances the heat transfer efficiency of the part of the
heater 163 corresponding to the gap B1 to be higher than
the heat transfer efficiency of the other part of the heater
163.
In FIG. 31, for the sake of convenience, the resistive heat
generators 156, the first high thermal conductors 89, and
the second high thermal conductors 90 are shifted in the
vertical direction of FIG. 31 but are disposed at substan-
tially the same position in the direction intersecting the
longitudinal direction indicated by the arrow Y However,
the present disclosure is not limited to the above. The first
high thermal conductor 89 and the second high thermal
conductor 90 may be disposed opposite a part of the
resistive heat generators 156 in the direction intersecting
the longitudinal direction or may be disposed so as to
cover the entire resistive heat generators 156 in the
direction intersecting the longitudinal direction.
[0172] A graphene sheet is described below.
[0173] Both the first high thermal conductor 89 and the
second high thermal conductor 90 may be made of the
graphene sheet. The first high thermal conductor 89 and
the second high thermal conductor 90 made of the gra-
phene sheet have high thermal conductivity in a prede-
termined direction along the plane of the graphene, that
is, not in the thickness direction but in the longitudinal
direction. Accordingly, the above-described structure
can effectively reduce the temperature unevenness of
the fixing belt 161 in the longitudinal direction and the
temperature unevenness of the heater 163 in the long-
itudinal direction.
[0174] Graphene is a flaky powder. Graphene has a
planar hexagonal lattice structure of carbon atoms, as
illustrated in FIG. 34. 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.
[0175] Graphene sheets are artificially made by, for
example, a chemical vapor deposition (CVD) method.
[0176] The graphene sheet is commercially available.
The size and thickness of the graphene sheet or the
number of layers of the graphite sheet are measured
by, for example, a transmission electron microscope
(TEM).
[0177] Graphite obtained by multilayering graphene
has a large thermal conduction anisotropy. As illustrated
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in FIG. 35, graphite has a crystal structure inwhich layers
of condensed sixmembered ring planes of carbon atoms
spread in a planar shape are stacked. 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 der Waals
bond. The covalent bond has a larger bonding force than
a van der Waals bond. Therefore, there is a large aniso-
tropy between the bond between carbon atoms in a layer
and the bond between carbon atoms in different layers.
That is, the first high thermal conductor 89 and the
second high thermal conductor 90 that are made of
graphite each have the heat transfer efficiency in the
longitudinal direction larger than the heat transfer effi-
ciency in the thickness direction of the first high thermal
conductor 89 and the second high thermal conductor 90
(that is, the stacking direction of these members), redu-
cing the heat transferred to the heater holder 164.
[0178] Accordingly, the above-described structure can
efficiently decrease the temperature unevenness of the
heater 163 in the longitudinal direction and can minimize
the heat transferred to the heater holder 164. Since the
first high thermal conductor 89 and the second high
thermal conductor 90 that are made of graphite are not
oxidized at about 700 degrees or lower, the first high
thermal conductor 89 and the second high thermal con-
ductor 90 each have an excellent heat resistance.
[0179] The physical properties and dimensions of the
graphite sheet may be appropriately changed according
to the function required for the first high thermal conduc-
tor 89 or the second high thermal conductor 90. For
example, the anisotropy of the thermal conduction can
be increased by using high-purity graphite or single-
crystal graphite or by increasing the thickness of the
graphite sheet. Using a thin graphite sheet can reduce
the thermal capacity of the fixing device so that the fixing
device can perform high-speed printing. The width of the
first high thermal conductor 89 or the width of the second
high thermal conductor 90 in thedirection intersecting the
longitudinal direction may be increased in response to a
large width of the nip N or a large width of the heater 163.
[0180] 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
include a single layer portion and a multilayer portion.
[0181] As long as the second high thermal conductor
90 faces a part of the neighboring resistive heat genera-
tors 156 and at least a part of the gap B1 between the
neighboring resistive heat generators 156 in the long-
itudinal direction, the configuration of the second high
thermal conductor 90 is not limited to the configuration
illustrated in FIG. 30. For example, as illustrated in FIG.
32, a second high thermal conductor 90A is longer than
the base 155 in the direction intersecting the longitudinal
direction indicated by the arrow Y (the short-side direc-
tion), andbothendsof the secondhigh thermal conductor
90A in the direction intersecting the longitudinal direction
are outside the base 155 in FIG. 32. A second high

thermal conductor 90B faces a range in which the resis-
tive heat generators 156 are disposed in the direction
intersecting the longitudinal direction. A second high
thermal conductor 90C faces a part of the gap B1 and
a part of neighboring resistive heat generators 156.
[0182] The fixing device according to an embodiment
illustrated in FIG. 33 has a gap between the first high
thermal conductor 89 and the heater holder 164 in the
thickness direction that is the lateral direction in FIG. 33.
In other words, the fixing device has a gap 164c serving
as a thermal insulation layer in a part of a region of the
recess 164b (see FIG. 29) of the heater holder 164 in
which the heater 163, the first high thermal conductor 89,
and the second high thermal conductor 90 are disposed.
Thegap164c is in thepart of the regionof the recess164b
in the longitudinal direction, and the second high thermal
conductor 90 is not in the part. Therefore, FIG. 33 does
not include the second high thermal conductor 90. The
gap164chas adepth deeper than thedepth of the recess
164b of the heater holder 164. Thus, the area of contact
between the heater holder 164 and the first high thermal
conductor 89 can be kept to a minimum, so that the heat
transfer from the first high thermal conductor 89 to the
heater holder 164 is reduced, thus allowing the fixing belt
161 to be effectively heated by the heater 163. In the
cross sectionof thefixingdevice takenalong thedirection
orthogonal to the longitudinal direction at a position in
which the second high thermal conductor 90 is set, the
second high thermal conductor 90 is in contact with the
heater holder 164 as illustrated in FIG. 28 of the above-
described embodiment.
[0183] The gap 164c in the present embodiment is in
an entire area in which the resistive heat generators 156
are disposed in the direction intersecting the longitudinal
direction that is the vertical direction in FIG. 33. The
above-described configuration efficiently prevents heat
transfer from the first high thermal conductor 89 to the
heaterholder164, and theheater163efficiently heats the
fixing belt 161. The fixing device may include a thermal
insulation layer made of thermal insulator having a lower
thermal conductivity than the thermal conductivity of the
heater holder 164 instead of a space like the gap 164c
serving as the thermal insulation layer.
[0184] In the present embodiment, the second high
thermal conductor 90 is a member different from the first
high thermal conductor 89, but the present embodiment
is not limited to this. For example, the first high thermal
conductor 89 may have a thicker portion than the other
portion so that the thicker portion faces the gap B1 and
functions as the second high thermal conductor 90.
[0185] As described above, a heating device in the
present embodiment includes the fixing belt 20 as a tube,
the heater 22, and the end holder 53. The fixing belt 20 is
rotatable and has a rotational axis direction. The heater
22 includesheat generators 31or 56 toheat thefixingbelt
20. The end holder 53 holds the heater and an end of the
fixing belt in the rotational axis direction. The end holder
53 includes the bridging portion 53h forming an opening
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throughwhich the heater 22 passes. The heater 22 has a
protrusion 22p that is at least one end of both ends of the
heater 22 in the rotational axis direction. The protrusion
22p protrudes from the bridging portion 53h toward the
outside.
[0186] Theabove-described structure prevents amark
from becoming difficult to be visually recognized.
[0187] As described above, the heating device in the
present embodiment includes theprotrusion22pprotrud-
ing outward from the bridging portion 53h, and a mark
22m to identify the characteristic value of the heater 22 is
on the protrusion 22p.
[0188] The above-described structure can enhance
the visibility of the mark. In addition, the working effi-
ciency at the time of assembly is enhanced.
[0189] Thewidth of the protrusion 22pprotruding in the
longitudinal direction of the heater 22 is larger than the
width of the heater 22 in the direction orthogonal to the
rotational axis direction of the fixing belt 20.
[0190] The above-described structure can prevent the
size of the heater in the short-side direction of the heater
from increasing.
[0191] As described above, the heating device 200 in
the present embodiment includes the connector 40
coupled to the electrodes 58 of the heater 22. The heater
22 has the protrusion 22p as one end protruding from the
end holder and the protrusion as the other end protruding
from the end holder. The connector 40 is disposed on the
other end.
[0192] The above-described structure can prevent the
sizeof theheater in the longitudinal directionof theheater
from increasing and reduce the temperature difference
between both ends of the heater 22 in the longitudinal
direction.
[0193] As described above, the end holder 53 is made
of resin.
[0194] The end holder 53 made of resin prevents the
heat generated by the heater from transferring to the
outside of the heater.
[0195] As described above, the fixing device 9 in the
present embodiment includes the pressure roller 21 in-
cluding the core 21a, and the protrusion 22p extends
outward from the core 21a.
[0196] The above-described structure can enhance
the visibility of themark and reduce the size of the heater
in the short-side direction of the heater.
[0197] As described above, the bridging portion 53h in
the present embodiment has a facing portion 53t facing
thepressure roller 21, and the facing portion53t is thinner
than the other portion of the bridging portion 53h.
[0198] The above-described structure can avoid the
interference with the core of the pressure roller and
reduce the size of the fixing device.
[0199] As described above, the fixing device 9 in the
present embodiment includes the heater holder 23 that
holds the heater 22 and the stay 24 that supports the
heater holder 23, and the end holder 53 and the stay 24
are in contact with each other.

[0200] The above-described structure can prevent de-
formation due to a load.
[0201] As described above, the fixing device 9 in the
presentembodiment includes theheatingdevice200and
the side wall 68 that holds the end holder 53 so as to be
relatively movable, and the bridging portion 53h is posi-
tioned so as to overlap the frame 80 in the direction
orthogonal to the rotational axis direction.
[0202] The above-described structure can prevent the
deformation of the fitting portion of the side plate and
enhance the positional accuracy.
[0203] As described above, the fixing device 9 in the
presentembodiment includes theheatingdevice200and
the side plate such as the frame 80 that holds the end
holder 53 so as to be relatively movable, and the width of
the bridging portion 53h is larger than the thickness of the
side plate such as the frame 80. The above-described
structure can prevent the deformation of the end holder
53.
[0204] As described above, the fixing device 9 in the
presentembodiment includes theheatingdevice200and
the side plate such as the frame 80 that holds the end
holder 53 so as to be relatively movable, and the width of
the bridging portion 53h is larger than the thickness of the
heater 22. The above-described structure can prevent
the deformation of the end holder 53.
[0205] The following describes modifications of the
image forming apparatus to which the present disclosure
can be applied.
[0206] The image forming apparatus according to the
present embodiments of the present disclosure is applic-
able not only to the color image forming apparatus illu-
strated inFIG. 1but also to amonochrome image forming
apparatus, a copier, a printer, a facsimile machine, or a
multifunctionperipheral includingat least two functionsof
the copier, printer, and facsimile machine. The heating
device 19 according to the present disclosure may be
applied to, for example, a dryer for an inkjet type image
forming apparatus. The heating device 19 according to
the present disclosure may be applied to a laminating
device.
[0207] Theabove-describedembodiments are illustra-
tive and do not limit this disclosure.
It is therefore tobeunderstood thatwithin the scopeof the
appended claims, numerous additional modifications
and variations are possible to this disclosure otherwise
than as specifically described herein.

Claims

1. A heating device (19) comprising:

a subassembly (201) including:

a heater (22) includingaplate extending in a
longitudinal direction; and
a heater holder (23) including:
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a holding portion (23b) holding the hea-
ter (22); and
a heater restrictor (23d) disposed at
one end of the holding portion (23b)
in a short-side direction orthogonal to
the longitudinal direction to

restrict amovement of the heater (22) in the
short-side direction; and a connector (40)
having a U-shape in a cross section of the
connector (40),

the connector (40), into which the subassembly
(201) is inserted in the short-side direction, to
sandwich one end of the subassembly (201) in
the longitudinal direction to supply power to the
heater (22), and
the connector (40) having a taper (40b) on a tip
(40a) of the connector (40) in the short-side
direction.

2. The heating device (19) according to claim 1,
wherein the heater holder (23), the connector (40),
and the heater (22) satisfy the following relationship,

whereA isaheight fromabacksideof theheater
holder (23) to the heater restrictor (23d) in a
thickness direction orthogonal to the longitudi-
nal direction and the short-side direction;
B is an opening length between tips of the U-
shape of the connector (40) in the thickness
direction; and
C is a thickness of the heater (22) in the thick-
ness direction.

3. The heating device (19) according to claim 1 or 2,
wherein anangle of the taper (40b) is from30° to 60°.

4. A fixing device (9) comprising
the heating device (19) according to any one of
claims 1 to 3.

5. An image forming apparatus comprising
the fixing device (9) according to claim 4.
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