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(54) FIXING DEVICE AND IMAGE FORMING APPARATUS INCLUDING SAME

(57)  Afixing device (5) includes a fixing member (21),
an opposed member (22), a nip formation member (24),
a heating member (23), and a reflector (26). The fixing
member (21) is in a cylindrical form. The opposed mem-
ber (22) is opposed to an outer surface of the fixing mem-
ber (21). The nip formation member (24) is inside a loop
of the fixing member (21) to form a nip (N) with the op-
posed member (22) with the fixing member (21) inter-

posed between the opposed member (22) and the nip
formation member (24). The heating member (23) is in-
side the loop of the fixing member (21) to heat the fixing
member and the nip formation member. The reflector (26)
is inside the loop of the fixing member (21) to reflect light
or heat from the heating member (23). The reflector (26)
has a convex surface protruding toward the heating
member (23).

FIG. 1
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Description
BACKGROUND
Technical Field

[0001] Aspects of the present invention relate to a fix-
ing device and an image forming apparatus including the
fixing device.

Related Art

[0002] An electrophotographic image forming appara-
tus such as a copier and a printer includes a fixing device
to convey a recording medium such as a sheet on which
an unfixed image is formed to a nip formed between
members such as rollers or belts opposed to each other,
heat the recording medium, and fix the unfixed image on
the recording medium.

[0003] As this type of fixing device, for example, JP-
2009-093141-A discloses a fixing device that includes a
heating unit to heat both a belt unit and a nip forming unit
that forms a nip.

[0004] By the way, when a radiation heater such as a
halogen heater or a carbon heater is used as a heating
unit to heat the belt unit and the nip forming unit, light or
heat from the heater can be reflected by a reflector onto
heating target members such as a fixing belt or a nip
formation member, to enhance the heating efficiency of
the heating target members.

[0005] However, some of the light or heat reflected by
the reflector are reflected not toward the heating target
member but toward the heater. When the amount of light
or heatreflected toward the heaterincreases, the amount
of light or heat reflected toward the heating target mem-
bers decreases, which causes a problem such as a de-
crease in heating efficiency.

SUMMARY

[0006] In an aspect of the present disclosure, there is
provided a fixing device includes a fixing member, an
opposed member, a nip formation member, a heating
member, and a reflector. The fixing member is in a cy-
lindrical form. The opposed member is opposed to an
outer surface of the fixing member. The nip formation
member is inside a loop of the fixing member to form a
nip with the opposed member with the fixing member
interposed between the opposed member and the nip
formation member. The heating member is inside the
loop of the fixing member to heat the fixing member and
the nip formation member. The reflector is inside the loop
of the fixing member to reflect light or heat from the heat-
ing member. The reflector has a convex surface protrud-
ing toward the heating member.

[0007] In another aspect of the present disclosure,
there is provided an image forming apparatus that in-
cludes an image forming device and the fixing device.
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The image forming device forms animage on a recording
medium. The fixing device fixes the image formed by the
image forming device on the recording medium.

[0008] According to the presentinvention, a surface of
a reflector facing a heating member has a convex shape
protruding toward the heating member, thus allowing en-
hancement of heating efficiency.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] A more complete appreciation of the 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 ac-
companying drawings, wherein:

FIG. 1 is a schematic view of a configuration of an
image forming apparatus according to a first embod-
iment of the present invention;

FIG.2is a cross-sectional side view of afixing device
according to an embodiment of the present inven-
tion;

FIG. 3 is a perspective view of the fixing device with
a vertical cross-sectional view of the fixing device;
FIG. 4 is a vertical cross-sectional view of the fixing
device viewed from a front side of the fixing device;
FIG. 5 is a perspective view of a belt holder;

FIG. 6 is a perspective view of a variation of the belt
holder;

FIG. 7 is a cross-sectional view of a variation of re-
flectors;

FIG. 8 is a cross-sectional view of another variation
of the reflectors;

FIG. 9 is a vertical cross-sectional view of the fixing
device according to a second embodiment of the
present invention viewed from a lateral side of the
fixing device;

FIG. 10is a vertical cross-sectional view of the fixing
device according to a third embodiment of the
present invention viewed from a lateral side of the
fixing device;

FIG. 11is a perspective view of a stay and a reflector;
FIG. 12 is a comparative diagram comparing a rec-
tangular through-hole with the elliptical through-hole;
FIG. 13 is a cross-sectional view of reflectors, stays,
and a halogen heater as viewed from above or below
in FIG. 10;

FIG. 14 is a perspective view of the stay according
to a fourth embodiment of the present invention;
FIG. 15 is a cross-sectional view illustrating an ex-
ample of a stay arrangement;

FIG. 16 is a cross-sectional view illustrating another
example of the stay arrangement;

FIG. 17 is a plan view of a nip formation member
according to a fifth embodiment of the present inven-
tion;

FIG. 18 is an end perspective view of a nip formation
member;
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FIG. 19 is a cross-sectional view illustrating an op-
eration of the nip formation member;

FIG. 20 is a cross sectional view illustrating an ex-
ample of inclined surfaces having different inclina-
tion angles;

FIG. 21 is a plan view of an example in which re-
cesses are inclined with respect to a belt rotation
direction;

FIG. 22 is a schematic view of an example of a con-
figuration of the image forming apparatus including
a fixing device to convey a sheet in a vertical direc-
tion; and

FIG. 23 is a side sectional view of a fixing device
according to a comparative example.

[0010] The accompanying drawings are intended to
depictembodiments of the present disclosure and should
not be interpreted to limit the scope thereof. The accom-
panying drawings are not to be considered as drawn to
scale unless explicitly noted.

DETAILED DESCRIPTION

[0011] The terminology used herein is for the purpose
of describing particular embodiments only and is not in-
tended to be limiting of the present disclosure. As used
herein, the singular forms "a", "an" and "the" are intended
to include the plural forms as well, unless the context
clearly indicates otherwise.

[0012] 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 similar manner, and achieve
a similar result.

[0013] Withreference to drawings attached, a descrip-
tion is given below of the present invention. In the draw-
ings forillustrating embodiments of the presentinvention,
identical reference numerals are assigned to elements
such as members and parts that have an identical func-
tion or an identical shape as long as differentiation is
possible and descriptions of such elements may be omit-
ted once the description is provided.

[0014] FIG. 1is a schematic view of a configuration of
animage forming apparatus according to an embodiment
of the present invention. Referring to FIG. 1, a configu-
ration and operation of the image forming apparatus ac-
cording to the present embodiment are described below.
[0015] Animage forming apparatus 1illustratedin FIG.
1is illustrated as a monochrome electrophotographic la-
ser printer. Note that the image forming apparatus ac-
cording to an embodiment of the present invention may
be a printer, a copier, a facsimile machine, a multifunction
peripheral (MFP) having at least two of copying, printing,
scanning, facsimile, and plotter functions. The image
forming apparatus is not limited to a monochrome image
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forming apparatus and may be a color image forming
apparatus.

[0016] As illustrated in FIG. 1, the image forming ap-
paratus 1 according to the present embodiment includes
an image forming device 2 to form an image, a recording
medium feeding device 3 to feed a sheet P as a recording
medium, a transfer device 4 to transfer the image onto
the fed sheet P, a fixing device 5 to fix the image trans-
ferred onto the sheet P, and a sheet ejection device 6 to
eject the sheet P with the fixed image to an outside of
the image forming apparatus 1.

[0017] The image forming device 2 includes a drum-
shaped photoconductor 7, a charging roller 8 as a charg-
ing device to charge a surface of the photoconductor 7,
an exposure device 9 as a latent image forming device
that exposes the surface of the photoconductor 7 to form
an electrostatic latent image on the photoconductor 7, a
developing roller 10 as a developing device that supplies
toner as a developer to the surface of the photoconductor
7 to visualize the electrostatic latent image, and a clean-
ing blade 11 as a cleaner to clean the surface of the
photoconductor 7.

[0018] As the start of image forming operation is in-
structed, in the image forming device 2, the photocon-
ductor 7 starts rotating, and the charging roller 8 uniformly
charges the surface of the photoconductor 7 to a high
potential. Next, based on image data of a document read
by a scanner or print data transmitted by a terminal de-
vice, the exposure device 9 exposes the surface of the
photoconductor 7. Then, the potential of an exposed sur-
face drops, and the electrostatic latent image is formed
on the photoconductor 7. The developing roller 10 sup-
plies toner to the electrostatic latent image, thereby de-
veloping the latent image into a toner image on the pho-
toconductors 7.

[0019] The tonerimage formed on the photoconductor
7 is transferred onto the sheet P in a transfer nip between
the photoconductor 7 and a transfer roller 15 disposed
in the transfer device 4. The sheet P is fed from the re-
cording medium feeding device 3. In the recording me-
dium feeding device 3, a sheet feeding roller 13 feeds
the sheet P from a sheet tray 12 to a feeding path one
by one. A timing roller pair 14 sends out the sheet P fed
from the sheet tray 12 to a transfer nip, timed to coincide
with the toner image on the photoconductor 7. The toner
image on the photoconductor 7 is transferred onto the
sheet P in the transfer nip. After the toner image is trans-
ferred from the photoconductors 7 onto the sheet P, the
cleaning blade 11 removes residual toner on the photo-
conductor 7.

[0020] The sheet P bearing the toner image is con-
veyed to the fixing device 5. In the fixing device 5, heat
and pressure when the sheet P passes through between
a fixing belt 21 and a pressure roller 22 fixes the toner
image onto the sheet P. Subsequently, the sheet P is
conveyed to the sheet ejection device 6, and an ejection
roller pair 16 ejects the sheet P outside the image forming
apparatus 1. Then, a series of print operations com-
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pletes.

[0021] With reference to FIGS. 2 to 6, a detailed de-
scription is provided of a configuration of the fixing device
5 according to a first embodiment of the present inven-
tion.

[0022] FIG. 2 is a vertical cross-sectional view of the
fixing device 5 viewed from a lateral side of the fixing
device 5. FIG. 3 is a perspective view of the fixing device
5 with the vertical cross-sectional view of the fixing device
5. FIG. 4 is a vertical cross-sectional view of the fixing
device 5 viewed from a front side of the fixing device 5.
FIG. 5 is a perspective view of a belt holder to support a
fixing belt. FIG. 6 is a perspective view of a variation of
the belt holder.

[0023] As illustrated in FIG. 2, the fixing device 5 in-
cludes the fixing belt 21, the pressure roller 22, a halogen
heater 23, a nip formation member 24, a stay 25, a re-
flector 26, guides 27, and temperature sensors 28.
[0024] The fixing belt 21 is a cylindrical fixing member
to fix an unfixed image (unfixed toner image) T to the
sheet P and is disposed on an image bearing side of the
sheet P on which the unfixed image is borne. The fixing
belt 21 in the present embodiment is an endless belt or
film that includes a base layer formed on an inner side
of the fixing belt 21 and made of a metal such as nickel
and stainless used steel (SUS) or a resin such as poly-
imide, and a release layer formed on the outer side of
the fixing belt 21 and made of tetrafluoroethylene-per-
fluoroalkylvinylether copolymer (PFA), polytetrafluor-
oethylene (PTFE), or the like. Optionally, an elastic layer
made of rubber such as silicone rubber, silicone rubber
foam, or fluoro rubber may be interposed between the
base layer and the release layer. While the fixing belt 21
and the pressure roller 22 press the unfixed toner image
T against the sheet P to fix the tonerimage onto the sheet
P, the elastic layer having a thickness of about 100 mi-
crometers elastically deforms to absorb slight surface as-
perities of the fixing belt 21, thus preventing variation in
gloss of the toner image on the sheet P. Additionally, in
the present embodiment, the fixing belt 21 is thin and has
a small loop diameter to decrease the thermal capacity
of the fixing belt 21. For example, the base layer of the
fixing belt 21 has a thickness of from 20 pm to 50 pm
and the release layer has a thickness of from 10 pm to
50 wm. Thus, the fixing belt 21 has a total thickness not
greater than 1 mm. In addition, when the fixing belt 21
includes the elasticlayer, the thickness of the elastic layer
may be set to 100 to 300 wm. In order to further decrease
the thermal capacity of the fixing belt 21, the fixing belt
21 may have the total thickness not greater than 0.20
mm and preferably not greater than 0.16 mm. In the
present embodiment, the fixing belt 21 may have a loop
diameter from 20 to 40 mm. Preferably, the loop diameter
of the fixing belt 21 may not be greater than 30 mm.
[0025] The pressure roller 22 is an opposed member
opposed to an outer surface of the fixing belt 21. The
pressure roller 22 includes a cored bar; an elastic layer
coating the cored bar and being made of silicone rubber
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foam, fluoro rubber, or the like; and a release layer coat-
ing the elastic layer and being made of PFA, PTFE, or
the like. According to the present embodiment, the pres-
sure roller 22 is a solid roller. Alternatively, the pressure
roller 22 may be a hollow roller. When the pressure roller
22 is the hollow roller, a heating member such as a hal-
ogen heater may be disposed inside the pressure roller
22. The elastic layer of the pressure roller 22 may be
made of solid rubber. Alternatively, if no heating member
is disposed inside the pressure roller 22, the elastic layer
of the pressure roller 22 is preferably made of sponge
rubber to enhance thermal insulation of the pressure roll-
er 22. Such a configuration reduces heat conduction from
the fixing belt 21 to the pressure roller 22 and improves
heating efficiency of the fixing belt 21.

[0026] A driver disposed inside the image forming ap-
paratus 1 drives and rotates the pressure roller 22 in a
direction indicated by arrow A in FIG. 2. The rotation of
the pressure roller 22 drives the fixing belt 21 to rotate in
a direction B in FIG. 2 due to frictional force therebe-
tween. After the toner image is transferred onto the sheet
P, the sheet P bearing the unfixed toner image T is con-
veyed to a nip N between the fixing belt 21 and the pres-
sure roller 22. The rotating fixing belt 21 and the rotating
pressure roller 22 conveys the sheet P, and the sheet P
passes through the nip N. Heat and pressure are applied
to the sheet P to fix the unfixed toner image T onto the
sheet P.

[0027] The pressure roller 22 and the fixing belt 21 are
configured to be able to approach and move away from
each other. Ifthe sheetis jammed in the nip N, separating
the pressure roller 22 and the fixing belt 21 from each
other and opening the nip N enables the jammed sheet
to be removed. One of the pressure roller 22 and the
fixing belt 21 may be configured to be fixed and the other
may be configured to be movable so that the pressure
roller 22 and the fixing belt 21 contact and separate each
other. Alternatively, both the pressure roller 22 and the
fixing belt 21 may be configured to move so that the pres-
sure roller 22 and the fixing belt 21 contact and separate
each other.

[0028] The halogen heater 23 is a heating member dis-
posed inside a loop of the fixing belt 21 and emitting in-
frared light, and radiant heat from the halogen heater 23
heats the fixing belt 21 and the nip formation member
24. Alternatively, instead of the halogen heater 23, a car-
bon heater, a ceramic heater or the like may be employed
as the heating member. In the present embodiment, only
one halogen heater 23 is disposed in the loop of the fixing
belt 21, but a plurality of halogen heaters 23 having dif-
ferent heat-generating areas may be used according to
the width of the sheet.

[0029] The nip formation member 24 and the pressure
roller 22 sandwich the fixing belt 21 to form the nip N.
Specifically, the nip formation member 24 extends in a
longitudinal direction thereof parallel to a width direction
of the fixing belt 21 and has a planar nip formation portion
24athatis in contact with an inner circumferential surface
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of the fixing belt 21 and a pair of bent portions 24b that
are bent from both end portions of the nip formation por-
tion 24a in a belt rotation direction B to the opposite side
to the pressure roller 22. A pressing member such as a
spring presses the pressure roller 22 against the nip for-
mation member 24, which causes the pressure roller 22
to contact the fixing belt 21 and forms the nip N therebe-
tween.

[0030] The nip formation surface 24c of the nip forma-
tion member 24 on the fixing belt 21 side may be coated
with an alumite treatment or a fluororesin materialin order
to improve abrasion resistance and slidability when the
fixing belt 21 rotates. Furthermore, a lubricant such as a
fluorine-based grease may be applied to the nip forma-
tion surface 24c in order to ensure the slidability over
time. In the present embodiment, the nip formation sur-
face 24cis planar. Alternatively, the nip formation surface
24c may define a recess or other shapes. For example,
the nip formation surface 24c having a concave shape
recessed to the side opposite to the pressure roller 22
leads the outlet of the sheet in the fixing nip N to be closer
to the pressure roller 22, which improves separation of
the sheet from the fixing belt 21.

[0031] The nip formation member 24 is made of a ma-
terial having a thermal conductivity larger than that of the
stay 25. For example, the material of the nip formation
member 24 is preferably copper (thermal conductivity:
398 W / mk) or aluminum (thermal conductivity: 236 W /
mk). The nip formation member 24 made of the material
having such a large thermal conductivity absorbs the ra-
diant heat from the halogen heater 23 and effectively
transmits heat to the fixing belt 21. For example, setting
the thickness of the nip formation member 24 to 1 mm
or less can shorten a heat transfer time in which the heat
transfers from the nip formation member 24 to the fixing
belt 21, which is advantageous in shortening a warm-up
time of the fixing device 5. In contrast, setting the thick-
ness of the nip formation member 24 to be larger than 1
mm and 5 mmor less canimprove a heat storage capacity
of the nip formation member 24.

[0032] The stay 25 is a support member to support the
nip formation member 24 against the pressing force from
the pressure roller 22. Note that "supporting" the nip for-
mation member 24 means that the support member (in
the present embodiment, the stay 25) is in contact with
the nip formation member 24 on the side opposite to the
side facing the pressing roller 22 to restrain the nip for-
mation member 24 from being bent by the pressure from
the pressing roller 22, particularly, restrain the nip forma-
tion member 24 from being bent in the longitudinal direc-
tion. In the present embodiment, a pair of stays 25, each
formed in a flat plate shape, are arranged in parallel with
each other with the halogen heater 23 interposed be-
tween the pair of stays 25. Similar to the nip formation
member 24, each stay 25 extends in a longitudinal shape
in the width direction of the fixing belt 21 and is disposed
inside the loop of the fixing belt 21. The pair of stays 25
are in contact with both ends of the nip formation member
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24 in the belt rotation direction B via the reflector 26.
Since the nip formation member 24 is supported by the
respective stays 25 at both ends of the nip formation
member 24, the bending of the nip formation member 24
inthe pressing direction is restrained and the nip N having
a uniform width across the longitudinal direction can be
obtained. The stay 25is preferably made of aniron-based
metal such as SUS or steel electrolytic cold commercial
(SECC) that is electrogalvanized sheet steel to ensure
rigidity.

[0033] The reflectors 26 reflect infrared light (or radiant
heat) emitted from the halogen heater 23 and are dis-
posed on both sides of the halogen heater 23 in the fixing
belt 21 with the halogen heater 23 interposed between
the reflectors 26. In the present embodiment, each re-
flector 26 includes a reflecting portion 26a facing the hal-
ogen heater 23 and a pair of bent portions 26b provided
at both ends of the reflecting portion 26a. Each bent por-
tion 26b of the reflector 26 is engaged with an end surface
on the nip N side (a lower end surface in FIG. 2) of the
stay 25 and the opposite end surface (an upper end sur-
face in FIG. 2). Thus, the reflector 26 is supported by the
stay 25.

[0034] Asillustratedin FIG. 2, of the infrared light emit-
ted from the halogen heater 23, the infrared light emitted
upward or downward in FIG. 2 is directly applied to the
fixing belt 21 or the nip formation member 24. On the
other hand, the infrared light emitted from the halogen
heater 23 in a lateral direction in FIG. 2 (toward the re-
flector 26) is reflected by the reflector 26 and is irradiated
on the fixing belt 21 or the nip formation member 24. As
described above, the infrared light emitted from the hal-
ogen heater 23 is directly applied to the fixing belt 21 or
the nip formation member 24, and the infrared light re-
flected by the reflector 26 is also irradiated onto the fixing
belt 21 or the nip formation member. Thus, both the fixing
belt 21 and the nip formation member 24 can be efficiently
heated.

[0035] The reflection surface 260 of the reflector 26
facing the halogen heater 23 is treated with mirror finish
or the like to increase reflectance. In the present embod-
iment, reflectance is measured using the spectrophotom-
eter that is the ultraviolet visible infrared spectrophotom-
eter UH4150 manufactured by Hitachi High-Technolo-
gies Corporation in which the incident angle is set to be
5°. In general, the color temperature of the halogen heat-
er varies depending on the application. The color tem-
perature of the heater for the fixing device is about 2500
K. The reflectance of the reflection surface 260 is pref-
erably 70% or more with wavelengths of high emission
intensity in the halogen heater 23, that is, specifically the
wavelengths of 900 to 1600 nm and more preferably 70%
or more with the wavelengths of 1000 to 1300 nm.
[0036] Further, the function of the reflector 26 may be
provided to the stay 25. For example, the inner surface
of the stay 25 (the surface facing the halogen heater 23)
may be mirror-finished so that the stay 25 also functions
as the reflector 26. Such a configuration can obviate the
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reflector 26 that is a separate component from the stay
25. The reflectance of the stay 25 subjected to the mirror
finishing is preferably similar to the reflectance of the re-
flector 26.

[0037] The guides 27 contacts the inner peripheral sur-
face of the fixing belt 21 to guide the rotating fixing belt
21. In the present embodiment, the guides 27 are dis-
posed on both the upstream side and the downstream
side of the nip N in the belt rotational direction B. The
guide 27 includes an attachment portion 27a fixed to the
stay 25 and a curved guide portion 27b in contact with
the inner peripheral surface of the fixing belt 21. As illus-
trated in FIG. 3, the guide portion 27b includes a plurality
of ribs 27c that are projections provided at equal distanc-
es in the belt width direction on a guide surface of the
guide portion 27b that is the surface of the guide portion
27b in the fixing belt 21 side. Guiding the fixing belt 21
along the guide surface having the plurality of ribs 27¢
enables smooth rotation of the fixing belt 21 without large
deformation of the fixing belt 21.

[0038] Thetemperature sensors 28 are opposed to the
outer surface of the fixing belt 21 to detect temperatures
of the fixing belt 21. In the present embodiment, the tem-
perature sensors 28 are disposed at two positions, the
central position of the fixing belt 21 in the belt width di-
rection, and one end position of the fixing belt 21 in the
belt width direction. The temperature sensor 28 detects
the temperature of the outer circumferential surface of
the fixing belt 21, and output of the halogen heater 23 is
controlled based on the detected temperatures so that
the temperature of the fixing belt 21 becomes a desired
temperature thatis a fixing temperature. The temperature
sensor 28 may be either contact type or non-contact type.
The temperature sensor 28 may be a known temperature
sensor such as a thermopile, a thermostat, a thermistor,
a non contact (NC) sensor.

[0039] As illustrated in FIG. 4, each cylindrical belt
holder 30 is inserted in both lateral ends of the fixing belt
21. As described above, the belt holders 30 inserted into
the both lateral ends of the fixing belt 21 support the fixing
belt 21 in a state in which the fixing belt 21 is not basically
applied with tension in a circumferential direction thereof
while the fixing belt 21 does not rotate, that is, by a free
belt system.

[0040] Asillustrated in FIGS. 3 to 5, the belt holder 30
includes a C-shaped supporter 30a inserted into the inner
periphery of the fixing belt 21 to support the fixing belt 21
and aflange 30b that contacts an end surface of the fixing
belt 21 to stop a movement of the fixing belt 21 in the
width direction, that is, walking of the fixing belt 21 in the
width direction. Asillustrated in FIG. 6, the supporter 30a
may have a cylindrical shape which is continuous over
its entire circumference. As illustrated in FIG. 4, the belt
holders 30 are fixed on a pair of side plates 31 that are
frames of the fixing device 5. The belt holder 30 has an
opening 30c as illustrated in FIG. 5, and both ends of the
halogen heater 23 and the stays 25 are supported by the
side plates 31 through the openings 30c. Further, the
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halogen heater 23 and the stay 25 may be supported by
the belt support member 30.

[0041] By the way, infrared light emitted from a radia-
tion heater such as a halogen heater is emitted so as to
diffuse from the halogen heater to the surroundings. Re-
flecting the infrared light to heating target members such
as the fixing belt and the nip formation member allows
the heating target members to be efficiently heated. How-
ever, some infrared light reflected by the reflector is re-
flected toward the halogen heater. For example, in a con-
figuration in which a pair of planar reflectors 26 are ar-
ranged in parallel with each other as in a comparative
example illustrated in FIG. 23, infrared light emitted from
the halogen heater 23 in substantially horizontal direc-
tions (lateral directions in FIG. 23), of the infrared light
emitted from the halogen heater 23, is reflected toward
the halogen heater 23. When the amount of light or heat
reflected toward the halogen heater increases, the
amount of light or heat reflected toward a heating target
member decreases, which leads to a decrease in heating
efficiency. In the configuration in which the pair of planar
reflectors 26 are arranged in parallel with each other, the
number of reflections until the infrared light is irradiated
on the fixing belt 21 and the nip formation member 24 is
likely to increase. For this reason, the heat energy of the
infrared light is attenuated more due to the repeated re-
flection, which may cause a decrease in the heating ef-
ficiency. In addition, when the number of reflections in-
creases, the amount of heat stored in the reflector also
increases. Therefore, when the halogen heater is used
continuously for a long time, the reflector might be dis-
colored by high temperature and the reflectance might
decrease.

[0042] Therefore, in the fixing device according to em-
bodiments of the present invention, the following meas-
ures are taken to enhance the heating efficiency. Here-
inafter, embodiments of the present invention are de-
scribed.

[0043] As illustrated in FIG. 2, in the fixing device 5
according to an embodiment of the present invention,
unlike the comparative example illustrated in FIG. 23, the
reflection surface 260 of each reflector 26 has a convex
shape protruding toward the halogen heater 23. As de-
scribed above, the reflection surface 260 of each reflector
26 has a convex shape protruding toward the halogen
heater 23, thus allowing the infrared light from the halo-
gen heater 23 to be efficiently reflected toward the fixing
belt 21 and the nip formation member 26. In other words,
according to the present embodiment, the reflector 26
can more easily reflect and distribute the infrared light
upward and downward in FIG. 2 than the comparative
example illustrated in FIG. 23. Such a configuration can
reduce the infrared light reflected toward the halogen
heater 23 and irradiate the fixing belt 21 and the nip for-
mation member 24 with the infrared light with a smaller
number of reflections. Thus, the heating efficiency can
be enhanced, which can provide a fixing device that is
excellent in energy saving.
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[0044] In addition, enhancing the heating efficiency
can reduce the heating time (first print time) from a heat-
ing standby state to a state where fixing operation is ex-
ecutable, and eliminate the shortage of heat during high-
speed rotation. In addition, since the number of reflec-
tions of infrared light by the reflector 26 is reduced, the
amount of heat stored in the reflector 26 can be reduced
and a rise in the temperature of the reflector 26 can be
restrained. Accordingly, even if the halogen heater 23 is
used continuously for a long time, it is possible to prevent
a decrease in reflectance due to the high temperature
discoloration of the reflector 26, and to maintain a high
heating efficiency.

[0045] In the present embodiment, to effectively dis-
tribute and reflect the infrared light emitted from the hal-
ogen heater 23, each reflection surface 260 protrudes
toward the halogen heater 23 at a portion at which the
reflector 26 is relatively closer to the halogen heater 23,
that is, a center side of the reflection surface 260 rather
than both end sides of the reflection surface 260 in the
vertical direction in FIG. 2. Note that how the reflection
surface 260 protrudes can be appropriately changed ac-
cording to the relative positions between the halogen
heater 23 and each reflector 26 and the like.

[0046] Further, in the present embodiment, the reflec-
tion surface 260 of each reflector 26 is formed in a gen-
erally curved shape (convex, curved surface shape) in
the cross section illustrated in FIG. 2 (cross section in-
tersecting the width direction of the fixing belt 21). How-
ever, the curve forming the reflection surface 260 may
be a curve having the same radius of curvature through-
out the entire curve or a curve obtained by joining curves
having different radii of curvature as in an example illus-
trated in FIG. 7. In the example illustrated in FIG. 7, in
the reflector 26, the radius of curvature R2 of the portion
closest to the halogen heater 23 is smaller (the curvature
is larger) than any of the radii of curvature R1 and R3 of
the other portions (R1 = R3 > R2). Such a configuration
can reduce heat and light reflected toward the halogen
heater 23 while securing the entire area of the reflector
26. Further, the reflection surface 260 is not limited to a
curved line, and may be formed in a convex shape by
connecting a plurality of straight lines.

[0047] Further, in the present embodiment, the reflec-
tor 26 also functions as a shielding member to shield the
stay 25 from being irradiated with infrared light, thus re-
straining wasteful consumption of heat energy due to the
heating of the stay 25. Further, as illustrated in FIG. 2, in
the present embodiment, the back surface 261 opposite
to the reflection surface 260 is formed in a concave shape
that is recessed toward the halogen heater 23. Thus, a
gap S (air layer) is formed between the back surface 261
and the planar stay 25 opposing the back surface 261 in
the sheet conveyance direction (a direction in which a
recording medium passes through the nip N). Thus, the
gap S between the reflector 26 and the stay 25 can re-
strain heat transfer from the reflector 26 to the stay 25.
Thatis, the gap S functions as a heat insulating layer (air
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layer) between the reflector 26 and the stay 25. Further,
in the present embodiment, the size of the gap S is max-
imum at a location at which the reflector 26 is easily af-
fected by the heat of the halogen heater 23, that is, at a
portion at which the halogen heater 23 and the reflector
26 oppose each other at the closest distance. Such a
configuration can effectively restrain heat transfer from
the reflector 26 to the stay 25, thus allowing enhancement
of the energy saving effect. Here, "opposing" of the hal-
ogen heater 23 and the reflector 26 means that the hal-
ogen heater 23 and the reflector 26 oppose each other,
and is not limited to the case where the halogen heater
23 and the reflector 26 are arranged to directly face each
other. Note that, even if the back surface 261 of the re-
flector 26 is not formed in a concave shape that is re-
cessed toward the halogen heater 23, itis enough to form
the reflection surface 260 of the reflector 26 so that the
reflection surface 260 protrudes toward the halogen heat-
er 23. Such a configuration can reduce the infrared light
reflected toward the halogen heater 23, thus exerting the
above-described effect of enhancing the heating efficien-
cy. Therefore, embodiments of the present invention in-
clude an example in which the back surface 261 of the
reflector 26 is not formed in a concave shape (for exam-
ple, is formed in a flat shape) as illustrated in FIG. 8.
When the back surface 261 of the reflector 26 is formed
in a flat shape as in the example illustrated in FIG. 8 and
no gap is between the reflector 26 and the stay 25, the
reflector 26 has an increased thickness. Accordingly, de-
formation of the reflector 26 due to heatcan be restrained.
[0048] Other embodiments different from the above-
described first embodiment is described below. Differ-
ences from the first embodiment are mainly described
below and other configurations are basically similar to
the configurations of the above-described embodiment.
Therefore, descriptions of such similar configurations are
omitted below.

[0049] FIG. 9 is a vertical sectional view of the fixing
device according to a second embodiment of the present
invention, viewed from a lateral side of the fixing device.
[0050] In the above-described embodiment, the bent
portions 26b of the reflector 26 directly contact the end
surfaces (the upper end surface and the lower end sur-
face in FIG. 2) of the stay 25 to support the reflector 26
by the stay 25. However, in the second embodiment il-
lustrated in FIG. 9, each end surface of the stay 25 and
each bent portion 26b of the reflector 26 are in contact
with each other via a low heat conductor 33 having a
lower heat conductivity than the stay 25 and the reflector
26.Forthisreason, in the presentembodiment, the length
K1 from an end of the convex portion of the reflector 26
on a side closer to the nip formation member 24 (here-
inafter, the nip formation member 24 side) to another end
of the convex portion on the opposite side to the nip for-
mation member 24 side is greater than the length K2 from
an end of the stay 25 on the nip formation member 24
side to another end of the stay 25 on the opposite side.
As described above, the stay 25 and the reflector 26 are



13 EP 3 690 554 A1 14

in indirect contact with each other via the low heat con-
ductor 33. Such a configuration can more effectively re-
strain heat transfer from the reflector 26 to the stay 25,
thus further reducing the consumption of unnecessary
heat energy. Therefore, further enhancement of the en-
ergy saving effect can be expected by adopting such a
configuration.

[0051] FIG. 10 is a vertical sectional view of the fixing
device according to a third embodiment of the present
invention, viewed from a lateral side of the fixing device.
[0052] In the third embodiment illustrated in FIG. 10,
through-holes 25c and 26c¢ penetrating through a side
facing the halogen heater 23 (the halogen heater 23 side)
and an opposite side facing an inner surface of the fixing
belt 21 are provided at portions at which the stay 25 and
the reflector 26 are disposed closer to the halogen heater
23. The through-holes 25c and 26¢ are provided so as
to at least partially overlap each other, and the infrared
light emitted in a substantially horizontal direction from
the halogen heater 23 is directly applied to the fixing belt
21 through the through-holes 25c and 26c¢. If the through-
holes 25c and 26¢ are not provided, the infrared light
emitted in a substantially horizontal direction from the
halogen heater 23 is repeatedly reflected and applied to
the fixing belt 21 or the nip formation member 24. Ac-
cordingly, heat energy would be attenuated. Therefore,
in the case of the third embodiment illustrated in FIG. 10,
the attenuation of energy due to such reflection can be
reduced, thus allowing enhancement of the heating effi-
ciency.

[0053] Further, the infrared light emitted from the hal-
ogen heater 23 is likely to spread as the distance from
the halogen heater 23 increases. Hence, as illustrated in
FIG. 10, in the stay 25 located at a position farther from
the halogen heater 23 than the reflector 26, the diameter
d1 (area) of the through-hole 25c¢ is larger than the diam-
eter d2 (area) of the through-hole 26¢ of the reflector 26
so that the infrared light passing through the through-
hole 26¢ of the reflector 26 does not hit an edge of the
through-hole 25c¢ of the stay 25. Such a configuration can
avoid unnecessary consumption of heat energy due to
hitting of the infrared light on the edge of the through-
hole 25c¢ of the stay 25 and enhance the heating efficien-
cy.

[0054] The shape of each of the through-holes 25c and
26¢ is desirably, for example, an elliptical shape extend-
ing in the longitudinal direction of the stay 25 or the re-
flector 26 as illustrated in FIG. 11. As described above,
since the through-holes 25c and 26¢ are formed to be
longer in the direction intersecting the pressing direction
E of the pressing roller 22, the section modulus of the
stay 25 and the reflector 26 in the pressing direction E
can be secured, thus facilitating the strength to be main-
tained.

[0055] Note that, as in an example illustrated on the
left side of FIG. 12, each of the through-holes 25¢ and
26¢ can be formed in a rectangular shape. However, in
order to ensure the same opening width as the elliptical

10

15

20

25

30

35

40

45

50

55

through-holes 25c and 26¢ in the rectangular through-
holes 25¢c and 26¢, the opening widths of the rectangular
through-holes 25c and 26c¢ in the pressing direction E
increase particularly at the longitudinal ends of the
through-holes 25c and 26¢ (h1 > h2). Therefore, the el-
liptical shape is preferable to the rectangular shape in
order to secure the opening widths to some extent and
further secure the strength.

[0056] FIG. 13 is a cross-sectional view of the stays
25, the reflectors 26, and the halogen heater 23 viewed
from above or below in FIG. 10.

[0057] Asillustrated in FIG. 13, in the present embod-
iment, the through-holes 25c and 26¢ on the right side
of FIG. 13 and the through-holes 25c and 26¢ on the left
side of FIG. 13 are arranged in a staggered manner so
as to be shifted from each other in the width direction of
the fixing belt 21 (the vertical direction in FIG. 13). As
described above, the through-holes 25¢ and 26¢ on the
upstream side and the through-holes 25c and 26¢ on the
downstream side from the halogen heater 23 in the paper
passing direction (recording medium conveyance direc-
tion) with the halogen heater 23 interposed between the
through-holes 25c and 26¢ on the upstream side and the
through-holes 25¢ and 26¢ on the downstream side are
shifted from each other in the belt width direction. With
such aconfiguration, aregion thatis notdirectly irradiated
with the infrared light through the through-holes 25c and
26¢ on one of the upstream side and the downstream
side in the sheet conveyance direction can be supple-
mentarily irradiated directly with the infrared light through
the through-holes 25c and 26¢ on the other of the up-
stream side and the downstream side. Thus, the region
of the fixing belt 21 that is not directly heated can be
eliminated or reduced over the belt width direction. As a
result, the above-described structure can substantially
uniformly heat the fixing belt 21 over the width direction
and prevent fixing failure due to temperature uneven-
ness.

[0058] FIG. 14is a perspective view of a stay according
to a fourth embodiment of the present invention.

[0059] As in the fourth embodiment illustrated in FIG.
14, the above-described pair of stays 25 may be molded
as a single stay 25. In such a case, the stay 25 includes
a pair of side walls 25a arranged in parallel with each
other and a bottom wall 25b connecting both longitudinal
ends of each side wall 25a. The above-described stay
25 configured as one component can obviate separate
positioning and assembly of the two stays 25, thus en-
hancing ease of assembling and maintenance. An open-
ing 25d is formed between the bottom wall 25b on one
end and the bottom wall 25b on the other end to allow
infrared light from the halogen heater 23 to pass through
the opening 25d. As illustrated in FIG. 15, the opening
25d of the stay 25 is directed upward (toward the side
opposite to the nip N), thus allowing infrared light from
the halogen heater 23 to be directly applied to the fixing
belt 21 through the opening 25d. Alternatively, as illus-
trated in an example illustrated in FIG. 16, the opening
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25d of the stay 25 may be directed downward (toward
the nip N side). Such a configuration allows the nip for-
mation member 24 toe be directly irradiated with infrared
light through the opening 25d. To sufficiently secure a
range that is directly irradiated with the infrared light, the
width Y of the opening 25d is preferably larger than the
maximum sheet conveyance span W, as illustrated in
FIG. 14. Here, the "maximum paper passing width (max-
imum recording medium passage width)" is a width area
through which the paper passes when ideally conveyed
without any positional deviation or skew of the paper (re-
cording medium). Means Hereinafter, the same applies.
[0060] FIGS. 17 to 19 are schematic views of a con-
figuration of a fifth embodiment of the present invention.
[0061] Asillustratedin FIG. 17, in the fifth embodiment
of the present invention, the nip formation member 24
has a plurality of inclined surfaces 24e on a light receiving
surface 24d on the halogen heater side of the nip forma-
tion member 24 (nip formation portion 24a). The plurality
of inclined surfaces 24e is inclined with respect to the
light receiving surface 24d. Each inclined surface 24e is
provided in a region outside the maximum sheet convey-
ance span W on each end in the longitudinal direction of
the nip formation member 24.

[0062] Each of the inclined surfaces 24e is inclined to
face the center side of the fixing belt 21 in the belt width
direction as illustrated by arrows C in FIGS. 17 and 18.
Thus, as illustrated in FIG. 19, the inclined surfaces 24e
inclined to face the center side of the fixing belt 21 in the
beltwidth direction reflect the infrared light R emitted from
the halogen heater 23 toward the center side of the fixing
belt 21 in the belt width direction. Then, the reflected light
is further reflected by the reflector 26 and is applied to
an area inside the maximum sheet conveyance span W.
[0063] As described above, according to the configu-
ration of the fifth embodiment, a part of the infrared light
(radiant heat) emitted to the outside of the maximum
sheet conveyance span W is reflected by the inclined
surfaces 24e and can be used as heat energy for heating
the area inside the maximum sheet conveyance span W,
thus enhancing the heat energy efficiency. Especially,
according to the present embodiment including the heat
generation portion 23a of the halogen heater 23 longer
than the maximum sheet conveyance span W, that is,
when a heat length is longer than the maximum sheet
conveyance span W, asillustratedin FIG. 19, the halogen
heater 23 irradiates the area outside the maximum sheet
conveyance span W in the nip formation member with a
large amount of infrared light. The inclined surfaces 24e
reflect a part of the infrared light to the center side of the
nip formation member in the belt width direction. The part
of the infrared light is effectively used as the thermal en-
ergy to heat the area inside the maximum sheet convey-
ance span W in the nip formation member. As a result,
the thermal energy efficiency can be enhanced.

[0064] In addition, the reflection of the infrared light by
the inclined surfaces 24e reduces the heat absorbed by
the area outside the sheet conveyance span W in the nip
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formation member 24. Such a configuration can restrain
an excessive rise in temperature outside the maximum
sheet conveyance span W during continuous sheet pass-
ing, thus reducing the risk of failure of the fixing device.
Such a configuration can obviate measures such as low-
ering the printing speed when the temperaturerises, thus
allowing enhancement of productivity (fixing speed).
[0065] Further, inthe presentembodiment, as illustrat-
ed in FIG. 17, the light receiving surface 24d inside the
maximum sheet conveyance span W of the nip formation
member 24 is coated with black, thus enhancing the heat
absorption rate inside the maximum paper conveyance
span W. On the other hand, in the areas outside the max-
imum sheet conveyance span W, the light receiving sur-
face 24d and the inclined surface 24e are not coated with
black, and the reflectance is increased.

[0066] In addition, coating fine particles that may be a
black paint by using a coating method such as spray may
set surface roughness of the area inside the maximum
sheet conveyance span W on the light receiving surface
24d to be larger than surface roughness of the area out-
side the maximum sheet conveyance span W on the light
receiving surface 24d. Coating fine particles also im-
proves the thermal energy efficiency because the heat
absorptivity of the area inside the maximum sheet con-
veyance span W on the light receiving surface 24d be-
comes larger than that of the area outside the maximum
sheet conveyance span W on the light receiving surface
24d. The surface roughness Ra of the light receiving sur-
face 24d inside the maximum sheet conveyance span W
is preferably 0.5 or more.

[0067] Although theinclined surfaces 24e may be con-
figured separately from the nip formation member 24,
making the inclined surfaces 24e and the nip formation
member 24 as one component is preferable from the
viewpoint of manufacturing cost. In the present embod-
iment, the inclined surfaces 24e are formed as a single
component by a drawing process using a press. When
the inclined surface 24e is formed by drawing, it is desir-
able that the depth Z of the drawing (the height of the
inclined surface 24e illustrated in FIG. 19) be about 0.5
mm to 2 mm.

[0068] Changing a length L of the drawing process,
which is a length of the inclined surface 24e illustrated in
FIG. 19 in the belt width direction, under the constant
depth Z of drawing process allows appropriately adjust-
ing the inclination angle 6 of the inclined surface 24e. For
example, as in the example illustrated in FIG. 20, the
inclination angle 61 of the inclined surface 24e on the
outer side (left side in FIG. 20) in the belt width direction
is set to be larger than the inclination angle 62 of the
inclined surface 24e on the inner side (right side in FIG.
20). Accordingly, the reflection angle of light by the in-
clined surface 24e on the outer side in the belt width
direction can be increased, so that the infrared light R on
the outer side is more likely to be reflected to the area
inside the maximum sheet conveyance span W.

[0069] When the inclined surfaces 24e are formed by
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drawing process, as illustrated in FIG. 19, recesses 24f
are formed on a back side of the surface (nip formation
surface 24c) on which the inclined surfaces 24e are
formed. A lubricant such as grease may be stored in the
recesses 24f thus formed. In such a case, since the lu-
bricant is held in the recesses 24f, the lubricant can be
interposed between the nip formation member 24 and
the fixing belt 21 for a long time, thus allowing extension
of the product lives and maintenance cycles of the nip
formation member 24 and the fixing belt 21.

[0070] Additionally, asinthe exampleillustratedin FIG.
21, the longitudinal direction of the recess 24f may be
inclined toward the downstream side in the belt rotation
direction B so that a portion of the recesses 24f down-
stream side is toward the central portion of the nip for-
mation member 24 in the belt width direction. In such a
case, as the fixing belt 21 rotates, the lubricant stored in
the recesses 24f move in directions indicated by arrows
D in FIG. 22 along the longitudinal direction of the re-
cesses 24f, thus allowing the lubricant to be actively sup-
plied to the center side in the belt width direction. Further,
since the outflow of the lubricant to the outer side in the
belt width direction can be refrained, the lubricant can be
interposed between the nip formation member 24 and
the fixing belt 21 for a long time.

[0071] Additionally, as illustrated in FIG. 17, when the
plurality of inclined surfaces 24e is close to each other,
ashape between inclined surfaces 24e nextto each other
is preferably a flat surface 24g and not the inclined sur-
face 24e. In such a case, aflat surface 24his also formed
between the recesses 24f on the back side of the inclined
surfaces 24e (see FIG. 19), thus allowing the fixing belt
21 to be supported by the flat surface 24h. Such a con-
figuration can refrain the deformation of the fixing belt 21
at the portions at which the recesses 24f are provided,
thus preventing the fixing belt 21 from being damaged
such as buckling breakage (kinking).

[0072] As described above, according to at least one
embodiment of the present invention, a fixing device
(e.g., the fixing device 5) includes a fixing member (e.g.,
the fixing belt 21) in a cylindrical form; an opposed mem-
ber (e.g., the pressure roller 22) opposed to an outer
surface of the fixing member; a nip formation member
(e.g., the nip formation member 24) inside a loop of the
fixing member to form a nip (e.g., the nip N) with the
opposed member with the fixing member interposed be-
tween the opposed member and the nip formation mem-
ber; a heating member (e.g., the halogen heater 23) in-
side the loop of the fixing member to heat the fixing mem-
ber and the nip formation member; and a reflector (e.g.,
the reflector 26) inside the loop of the fixing member to
reflectlight or heat from the heating member, the reflector
having a convex surface protruding toward the heating
member.

[0073] In addition, according to at least one embodi-
ment of the present invention, a fixing device (e.g., the
fixing device 5) includes a fixing member (e.g., the fixing
belt 21) in a cylindrical form; an opposed member (e.g.,
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the pressure roller 22) opposed to an outer surface of
the fixing member; a nip formation member (e.g., the nip
formation member 24) inside a loop of the fixing member
to form a nip (e.g., the nip N) with the opposed member
with the fixing member interposed between the opposed
member and the nip formation member; a heating mem-
ber (e.g., the halogen heater 23) inside the loop of the
fixing member to heat the fixing member and the nip for-
mation member; a reflector (e.g., the reflector 26) inside
the loop of the fixing member to reflect light or heat from
the heating member; and a support (e.g., the support 25)
supporting the nip formation member, the support and
the reflector including through-holes penetrating through
afirst side facing the heating member and a second side
facing an inner surface of the fixing member.

[0074] Embodiments of the present invention are not
limited to the above-described embodiments and various
modifications and improvements are possible.

[0075] The fixing device according to an embodiment
of the present invention is not limited to the fixing device
5 that conveys a sheet in the horizontal direction as illus-
trated in FIG. 1. The location and orientation of the fixing
device 5 may be appropriately changed. For example,
the present invention may be applicable to the fixing de-
vice 5 as illustrated in FIG. 22 that conveys a sheet in
the vertical direction. Further, in the above-described em-
bodiments, the case where the present invention is ap-
plied to a fixing device having a halogen heater as a heat-
ing member has been described as an example. How-
ever, embodiments of the present invention are not lim-
ited to the example and also applicable to, for example,
a fixing device having a carbon heater.

Claims
1. Afixing device (5) comprising:

a fixing member (21) in a cylindrical form;

an opposed member (22) opposed to an outer
surface of the fixing member (21);

a nip formation member (24) inside a loop of the
fixing member (21) to form a nip (N) with the
opposed member (22) with the fixing member
(21) interposed between the opposed member
(22) and the nip formation member (24);

a heating member (23) inside the loop of the
fixing member (21) to heat the fixing member
and the nip formation member; and

a reflector (26) inside the loop of the fixing mem-
ber (21) to reflect light or heat from the heating
member (23),

the reflector (26) having a convex surface pro-
truding toward the heating member (23).

2. The fixing device (5) according to claim 1, further
comprising a support (25) supporting the nip forma-
tion member (24) with a gap (S) between the support
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(25) and the reflector (26).

The fixing device (5) according to claim 2,

wherein the gap (S) between the support (25) and
the reflector (26) is maximum at a portion at which
the heating member (23) and the reflector (26) op-
pose each other at a closest distance.

Thefixing device (5) according to any of claims 1 to 3,
wherein a length from an end of a convex portion of
the reflector (26) on a nip formation member side to
another end of the convex portion on an opposite
side of the nip formation member side is longer than
a length from an end of the support (25) on the nip
formation member side to another end of the support
on the opposite side.

The fixing device (5) according to claim 1, further
comprising a support (25) supporting the nip forma-
tion member,

wherein the support (25) and the reflector (26) in-
clude through-holes penetrating through a first side
facing the heating member (23) and a second side
facing an inner surface of the fixing member (21).

The fixing device (5) according to claim 5,

wherein the through-hole (25¢) of the support (25)
is farther from the heating member (23) than the
through-hole (26¢) of the reflector (26) is,

wherein an area of the through-hole (25¢) of the sup-
port (25) is greater than an area of the through-hole
(26¢) of the reflector (26).

The fixing device (5) according to claim 5 or 6,
wherein the reflector (26) and the support (25) are
disposed upstream from the heating member (23) in
a recording-medium conveyance direction,
wherein another reflector (26) and another support
(25) are disposed downstream from the heating
member (23) in the recording-medium conveyance
direction,

upstream through-holes of the reflector (26) and the
support (25) disposed upstream from the heating
member (23) in the recording-medium conveyance
direction and downstream through-holes of said an-
other reflector (26) and said another support (25)
disposed downstream from the heating member (23)
in the recording-medium conveyance direction are
arranged in a staggered manner so that the up-
stream through-holes and the downstream through-
holes are shifted from each other in a width direction
of the fixing member (21).

An image forming apparatus (1) comprising:
an image forming device (2) to form an image

on a recording medium; and
the fixing device according to any one of claims
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1to 7 to fix the image formed by the image form-
ing device on the recording medium.
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