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(54) FIXING DEVICE AND IMAGE FORMING APPARATUS INCORPORATING SAME

(57)  Afixing device (5) includes a fixing member (21),
an opposed member (22) opposite the fixing member
(21), a nip formation member (24) inside the fixing mem-
ber (21), a first heat generator (41), a second heat gen-
erator (42), first reflecting portions (61), and second re-
flecting potions (62). The first reflecting portions (61) re-
flects radiant heat from the first heat generator (41) to-
ward an inner surface of the fixing member (21). The
second reflecting portions (62) reflects radiant heat from

FIG. 1A

the second heat generator (42) toward the nip formation
member (24). In a medium conveyance direction, the first
reflecting portions (61) include an upstream first reflect-
ing portion and a downstream first reflecting portion
spaced from the upstream first reflecting portion with a
gap, and the second reflecting portions (62) include an
upstream second reflecting portion and a downstream
second reflecting portion spaced from the upstream sec-
ond reflecting portion with a gap.
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Description
BACKGROUND
Technical Field

[0001] Embodiments of the present disclosure gener-
ally relate to a fixing device and an image forming appa-
ratus incorporating the fixing device.

Description of the Related Art

[0002] An electrophotographic image forming appara-
tus such as a copier and a printer uses a fixing device.
A space-saving fixing device is known in which a heater
is disposed inside a loop of a fixing belt and heats the
fixing belt and a nip formation member from inside the
loop of the fixing belt. In such a fixing device, the heater
directly irradiates the nip formation member with radiant
heat of the heater, and additionally a heat collection unit
collects the radiant heat directed to other than the nip
formation member and led to the nip formation member
to improve thermal efficiency (for example, see JP-
2014-041172-A).

[0003] In the fixing device disclosed in JP-
2014-041172-A, two reflectors prevent the radiant heat
from escaping and improve the thermal efficiency. That
is, the fixing device includes two heaters, that is, an upper
heater and a lower heater, one reflector reflects the ra-
diant heat from the upper heater upward, and the other
reflector reflects the radiant heat from the lower heater
downward.

[0004] However, in the fixing device disclosed in JP-
2014-041172-A, the upper heater and the lower heater
are far from a stay and are likely to overheat, and over-
heating the reflectors may cause discoloration and de-
formation of the surfaces of the reflectors.

SUMMARY

[0005] An object of the present disclosure is downsiz-
ing the fixing device by increasing the rigidity of the stay
and downsizing the stay, and another object s preventing
overheat of the reflector.

[0006] It is a general object of the present disclosure
to provide an improved and useful fixing device in which
the above-mentioned disadvantages are eliminated. In
order to achieve the above-mentioned object, there is
provided a fixing device according to claim 1. Advanta-
geous embodiments are defined by the dependent
claims.

[0007] Advantageously, the fixing device includes a cy-
lindrical fixing member, an opposed member disposed
opposite an outer surface of the fixing member, a nip
formation member disposed inside a loop of the fixing
member to sandwich the fixing member between the nip
formation member and the opposed member and form a
nip between the nip formation member and the opposed
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member, a first heat generator disposed inside the loop
of the fixing member, a second heat generator disposed
inside the loop of the fixing member, a plurality of first
reflecting portions, and a plurality of second reflecting
portions. The first reflecting portions face the first heat
generator and are configured to reflect radiant heat ra-
diated from the first heat generator to the second heat
generator toward an inner surface of the fixing member.
The first reflecting portions include an upstream first re-
flecting portion disposed upstream in a medium convey-
ance direction and a downstream first reflecting portion
disposed downstream in the medium conveyance direc-
tion and spaced from the upstream first reflecting portion
with a gap. The second reflecting portions face the sec-
ond heat generator and are configured to reflect radiant
heat radiated from the second heat generator to the first
heat generator toward the nip formation member. The
second reflecting portions include an upstream second
reflecting portion disposed upstream in the medium con-
veyance direction and a downstream second reflecting
portion disposed downstream in the medium conveyance
direction and spaced from the upstream second reflect-
ing portion with a gap.

[0008] According tothe presentdisclosure, the gap be-
tween the upstream first reflector and the downstream
first reflector and the gap between the upstream second
reflector and the downstream second reflector prevent
overheat of the first reflector and the second reflector.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The aforementioned and other aspects, fea-
tures, and advantages of the present disclosure would
be better understood by reference to the following de-
tailed description when considered in connection with the
accompanying drawings, wherein:

FIG. 1A is a schematic diagram illustrating a config-
uration of an image forming apparatus according to
an embodiment of the present disclosure;

FIG. 1B is a vertical cross-sectional view of a fixing
device viewed from a lateral side of the fixing device;
FIG. 2 is a perspective view of the fixing device with
the vertical cross-sectional view of the fixing device;
FIG. 3 is a vertical cross-sectional view of the fixing
device viewed from a front side of the fixing device;
FIG. 4A is a perspective view of a belt holder;

FIG. 4B is a perspective view of a variation of the
belt holder;

FIG. 5 is a vertical cross-sectional view of the fixing
device viewed from the lateral side of the fixing de-
vice to describe reflection of radiant heat;

FIG. 6 is a vertical cross-sectional view of the fixing
device, which includes reflectors supported via low
thermal conduction members, viewed from the lat-
eral side of the fixing device;

FIG. 7Ais a vertical cross-sectional view of the fixing
device, which includes a reflector and a stay both
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provided with open holes, viewed from the lateral
side of the fixing device;

FIG. 7Bis alongitudinal sectional view of the reflector
and the stay that are provided with open holes;
FIG. 7C is a partial perspective view illustrating the
reflector and the stay that are provided with open
holes;

FIG. 7D is a diagram partially illustrating side views
of exemplary reflectors and stays with open holes;
FIG. 7E is a cross-sectional view taken along line E-
E of FIG. 7A and seen in the direction of arrows of
line E-E;

FIG. 8 is a vertical cross-sectional view of the fixing
device, which includes two side plate stays inclined
to each other, viewed from the lateral side of the
fixing device;

FIG. 9Ais a perspective view illustrating an example
in which two side plate stays are configured as one
unit;

FIG. 9B is a vertical cross-sectional view of the fixing
device, which includes a stay having an upper cou-
pling portion that connects two side plate stays,
viewed from the lateral side of the fixing device;
FIG. 9C is a vertical cross-sectional view of the fixing
device, whichincludes a stay having alower coupling
portion that connects two side plate stays, viewed
from the lateral side of the fixing device;

FIG. 10A is a vertical cross-sectional view of a var-
iation of the fixing device that includes a different
reflector and a different stay, as viewed from the lat-
eral side of the fixing device;

FIG. 10B is a vertical cross-sectional view of a var-
iation of the fixing device illustrated in FIG. 10A that
includes the stay having open holes;

FIG. 10C is a partial perspective view illustrating the
stay and the reflector that are illustrated in FIG. 10B;
FIG. 11 is a vertical cross-sectional view illustrating
one of other variations of the fixing device viewed
from the lateral side of the fixing device;

FIG. 12 is a vertical cross-sectional view illustrating
one of other variations of the fixing device viewed
from the lateral side of the fixing device;

FIG. 13 is a vertical cross-sectional view illustrating
one of other variations of the fixing device viewed
from the lateral side of the fixing device; and

FIG. 14 is a schematic diagram illustrating an exam-
ple of an image forming apparatus including the fix-
ing device thatconveys a sheetin a vertical direction.

[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 OF EMBODIMENTS

[0011] In describing embodiments illustrated in the
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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.

[0012] Although the embodiments are described with
technical limitations with reference to the attached draw-
ings, such description is not intended to limit the scope
of the disclosure and all of the components or elements
described in the embodiments of this disclosure are not
necessarily indispensable.

[0013] A description is given of embodiments of the
present disclosure below, with reference to the drawings
attached. Inthe drawings for describing the embodiments
of the present disclosure, identical reference numerals
are assigned to elements such as members and parts
that have an identical function or an identical shape as
long as differentiation is possible, and a description of
those elements is omitted once the description is provid-
ed.

[0014] Structure of an image forming apparatus is de-
scribed below.

[0015] FIG. 1 is a schematic cross-sectional view of
the image forming apparatus according to an embodi-
ment of the present disclosure. Referring to FIG. 1, a
configuration and operation of the image forming appa-
ratus according to the presentembodiment are described
below.

[0016] Animage formingapparatus 1illustratedin FIG.
1isamonochrome electrophotographiclaser printer. The
image forming apparatus 1 according to an embodiment
of the present disclosure may be a copier, a facsimile
machine, a multifunction peripheral (MFP) having atleast
two of copying, printing, scanning, facsimile, and plotter
functions in addition to the printer. The image forming
apparatus 1 is not limited to a monochrome image form-
ing apparatus and may be a color image forming appa-
ratus.

[0017] As illustrated in FIG. 1, the image forming ap-
paratus 1 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 to the image forming
device 2, 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.

[0018] 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-
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ing blade 11 as a cleaner to clean the surface of the
photoconductor 7.

[0019] As animage forming operation start is instruct-
ed, in the image forming device 2, the photoconductor 7
starts to rotate, and the charging roller 8 uniformly charg-
es the surface of the photoconductor 7 to a high potential.
Next, based on image data of an original document read
by a scanner or print data instructed by a terminal device,
the exposure device 9 exposes the surface of the pho-
toconductor 7. Potential of an exposed surface drops,
and the electrostatic latent image is formed on the pho-
toconductor 7. The developing roller 10 supplies toner to
the electrostatic latent image, thereby developing the la-
tentimage into the toner image on the photoconductor 7.
[0020] 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.

[0021] 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 at the transfer nip. After the tonerimage is trans-
ferred from the photoconductors 7 onto the sheet P, the
cleaning blade 11 removes residual toner on the photo-
conductor 7.

[0022] 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, and a series of print operations are com-
pleted.

[0023] With reference to FIGS. 1B to 14, a detailed
description is provided of a construction of the fixing de-
vice 5.

[0024] FIG. 1B is a vertical cross-sectional view of the
fixing device 5 viewed from a lateral side of the fixing
device 5, FIG. 2 is a perspective view of the fixing device
5 with the vertical cross-sectional view of the fixing device
5,and FIG. 3is avertical cross-sectional view of the fixing
device 5 viewed from a front side of the fixing device 5.
In addition, FIG. 4A is a perspective view of a belt holder
30 to support the fixing belt 21, and FIG. 4B is a perspec-
tive view of a variation of the belt holder 30.

[0025] Asillustratedin FIGS. 1B and 2, the fixing device
5 includes the fixing belt 21, the pressure roller 22, hal-
ogen heaters 41 and 42 as a first heat generator and a
second heat generator arranged in two tiers, a nip for-
mation member 24, a stay 50 configured by a pair of side
plate stays 50a and 50b arranged in right and left, a pair
ofreflectors 60 arranged inright and left, and temperature
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sensors 28.

[0026] The fixing belt 21 is a cylindrical fixing member
to fix an unfixed image T to the sheet P and is disposed
on the side of the sheet P on which the unfixed image is
held. The fixing belt 21 in the present embodiment is an
endless belt or film, including a base layer formed on an
inner side of the fixing belt 21 and made of a metal such
as nickel and stainless steel (SUS) or a resin such as
polyimide, and a release layer formed on an outer side
of the fixing belt 21 and made of tetrafluoroethylene-per-
fluoroalkylvinylether copolymer (PFA), polytetrafluor-
oethylene (PTFE), or the like.

[0027] Optionally, an elastic layer made of rubber such
as silicone rubber, silicone rubber foam, and fluoro rub-
ber 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 against the sheet
P to fix the toner image onto the sheet P, the elastic layer
having a thickness of about 100 micrometers elastically
deforms to absorb slight surface asperities of the fixing
belt 21, preventing variation in gloss of the toner image
on the sheet P.

[0028] Additionally, inthe presentembodiment, the fix-
ing belt 21 is thin and has a small loop diameter to de-
crease the thermal capacity of the fixing belt 21. For ex-
ample, the base layer of the fixing belt 21 has a thickness
of from 20 pm to 50 wm, and the release layer has a
thickness of from 10 um to 50 wm. Thus, the fixing belt
21 has a total thickness not greater than 1 mm.

[0029] In addition, when the fixing belt 21 includes the
elastic layer, 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 prefer-
ably not greater than 0.16 mm. In the present embodi-
ment, the fixing belt 21 may have a loop diameter from
20 to 40 mm and preferably 30 mm or less.

[0030] The pressure roller 22 is an opposed member
disposed opposite an outer circumferential surface of the
fixing belt 21. The pressure roller 22 has a length equal
to or greater than the maximum sheet width and faces
the nip formation member 24 along a longitudinal direc-
tion of the nip formation member 24 as illustrated in FIG.
3. The pressure roller 22 is applied with a pressing force
in an upward direction indicated by arrow P illustrated in
FIG. 3 by a spring or a movable arm.

[0031] The pressure roller 22 includes a cored bar; an
elastic layer coating the cored bar and being made of
silicone rubber foam, fluoro rubber, or the like; and a re-
lease layer coating the elastic layer and being made of
PFA, PTFE, or the like. According to the present embod-
iment, the pressure 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 heater such as a
halogen heater may be disposed inside the pressure roll-
er 22.

[0032] The elastic layer of the pressure roller 22 may
be made of solid rubber. Alternatively, if no heater is dis-
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posed inside the pressure roller 22, the elastic layer of
the pressure roller 22 is preferably made of sponge rub-
ber to enhance thermal insulation of the pressure roller
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.

[0033] 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. 1B. The rotation of
the pressure roller 22 drives the fixing belt 21 to rotate in
a direction B in FIG. 1B due to frictional force therebe-
tween.

[0034] After the toner image is transferred onto the
sheet P, the sheet P bearing the unfixed toner image is
conveyed to a nip N between the fixing belt 21 and the
pressure roller 22. The rotating fixing belt 21 and the ro-
tating pressure roller 22 conveys the sheet P, and the
sheet P passes through the nip N. When the sheet P
passes through the fixing nip N, heat and pressure ap-
plied to the sheet P fix the unfixed toner image T onto
the sheet P.

[0035] The pressure roller 22 and the fixing belt 21 are
configured to be able to contact and separate each other.
If the sheet is jammed in the nip N, separating the pres-
sure roller 22 and the fixing belt 21 from each other and
opening the nip N enables the jammed sheet to be re-
moved. 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 pressure
roller 22 and the fixing belt 21 contact and separate each
other.

[0036] Halogen heaters 41 and 42 as heaters are ar-
ranged in two tiers inside a loop of the fixing belt 21. The
halogen heater 42 is disposed closer to the pressure roll-
er 22 than the halogen heater 41.

[0037] The halogen heaters 41 and 42 emit infrared
light, and radiant heat from the halogen heaters 41 and
42 heats the fixing belt 21 from the inside. The halogen
heaters 41 and 42 may have different heating areas, for
example, one heater may heat a central portion of the
fixing belt 21 in a width direction of the fixing belt 21, and
the other heater may heat end portions of the fixing belt
21 in the width direction.

[0038] Thatis,the halogenheaters41and42 arranged
in two tiers may form different heat generation areas ac-
cording to a width size of the sheet. Alternatively, instead
of the halogen heaters 41 and 42, a carbon heater, a
ceramic heater or the like may be employed as the heater.
[0039] 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 is disposed
inside the loop of the fixing belt 21 and extends in a lon-
gitudinal direction of the nip formation member 24 parallel
to the width direction of the fixing belt 21.

[0040] The nip formation member 24 includes a nip
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formation portion 24a that is a plate to contact the inner
circumferential surface of the fixing belt 21 and a pair of
bent portions 24b that are bent from both end portions
of the nip formation portion 24a in a belt rotation direction
B tothe opposite side to the pressureroller22. Apressure
member such as a spring presses the pressure roller 22
against the nip formation member 24, which causes the
pressure roller 22 to contact the fixing belt 21 and forms
the nip N therebetween.

[0041] A nipformation surface 24c on the nip formation
portion 24a facing the fixing belt 21 directly contacts the
inner circumferential surface of the fixing belt 21. There-
fore, when the fixing belt 21 rotates, the fixing belt 21
slides along the nip formation surface 24c.

[0042] Inordertoimprove the abrasion resistance and
the slidability of the nip formation surface 24c, the nip
formation surface 24c may be treated with alumite or
coated with fluororesin material. Additionally, a lubricant
such as a fluorine-based grease may be applied to the
nip formation surface 24c to ensure slidability over time.
[0043] In the present embodiment, the nip formation
surface 24cis planar. Alternatively, the nip formation sur-
face 24c may define a recess or other shape. For exam-
ple, 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 separa-
tion of the sheet from the fixing belt 21.

[0044] The nip formation member 24 is made of a ma-
terial having a thermal conductivity larger than a thermal
conductivity of the stay 50. For example, the material of
the nip formation member 24 is preferably copper (ther-
mal conductivity: 398 W/mK) or aluminum (thermal con-
ductivity: 236 W/mK).

[0045] The nip formation member 24 made of the ma-
terial having such a large thermal conductivity absorbs
the radiant heat from the halogen heaters 41 and 42 and
effectively transmits heat to the fixing belt 21. For exam-
ple, 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 thickness of the nip formation member 24 to be larger
than 1 mm and 5 mm or less can improve a heat storage
capacity of the nip formation member 24.

[0046] The structure of the stay 50 is described below.
[0047] The stay 50 is a support to support the nip for-
mation member 24 against the pressing force of the pres-
sure roller 22. The stay 50 has the pair of side plate stays
50a and 50b arranged in right and left and facing each
other. One side plate stay 50a is arranged on the inlet
side of the nip N as the first main body of the stay 50,
and the other side plate stay 50b is arranged on the outlet
side of the nip N as the second main body of the stay 50.
The inlet of the nip N is at a position at which the circum-
ferential surface of the pressure roller 22 illustrated in
FIG. 1B starts to contact the fixing belt 21. The outlet of
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the nip N is at a position at which the circumferential
surface of the pressure roller 22 separates from the fixing
belt 21.

[0048] The side plate stays 50a and 50b have a cross-
section like a plate extending in a direction from the pres-
sure roller 22 as the opposed member toward the fixing
belt 21. In such a configuration, the side plate stays with
aminimum thickness and height can efficiently and stably
receive the pressing force of the pressure roller 22. Sim-
ilar to the nip formation member 24, the side plate stays
50a and 50b extend in a longitudinal direction thereof
parallel to the width direction of the fixing belt 21 and is
disposed inside the loop of the fixing belt 21.

[0049] Since the side plate stays 50a and 50b basically
have a shape that does not require bending or opening,
the side plate stays 50a and 50b can be made simply
and at low cost. A cross-sectional shape of the side plate
stays 50aand 50b that can efficiently receive the pressing
force applied by the pressure roller 22 can minimize
heights of the side plate stays 50a and 50b and downsize
the configuration of the stay 50, which can reduce the
diameter of the fixing belt 21.

[0050] Since a distance between the side plate stays
50a and 50b can be widely set, the upper halogen heater
41 can directly heat a large area of the fixing belt 21, and
heat radiation to the side plate stays 50a and 50b can be
reduced, which reduces an amount of heat stored in the
side plate stays 50a and 50b.

[0051] As described above, since the fixing device 5
according to the present embodiment can increase the
thermal efficiency with a simple configuration, the fixing
device 5 can obtain high-speed heating characteristics
even if the fixing device includes the relatively thick fixing
belt 21 having an elastic layer, and a high-quality on-
demand fixing device 5 can be obtained.

[0052] Next, a reflector in the present embodiment is
described.
[0053] A pair of reflectors 60 are arranged upstream

and downstream in a sheet conveyance direction indi-
cated by arrow D1 illustrated in FIG. 1 and inside the side
plate stays 50a and 50b to face the halogen heaters 41
and42. Each reflector 60 includes afirstreflecting portion
61 located on an upper side in FIG. 1B and a second
reflecting portion 62 located on a lower side in FIG. 1B.
In the present embodiment, the first reflecting portion 61
is located on a lateral side of the halogen heater 41, and
the second reflecting portion 62 is located on a lateral
side of the halogen heater 42. The cross-sectional
shapes of the first reflecting portion 61 and the second
reflecting portion 62 in a transverse direction of the re-
flector 60 are each curved as part of an elliptical shape
and are differentfromeach other. An upstream connector
60c as an upstream coupling portion connects the first
reflecting portion 61 and the second reflecting portion 62
on the upstream side in the sheet conveyance direction,
and a downstream connector 60c as a downstream cou-
pling portion connects the first reflecting portion 61 and
the right second reflecting portion 62 on the downstream
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side in the sheet conveyance direction D1.

[0054] Making the first reflecting portion 61 and the
second reflecting portion 62 have transverse sections of
different curved shapes as described above causes the
first reflecting portion 61 to efficiently reflect radiant heat
from the halogen heater 41 toward the fixing belt 21 and
the second reflecting portion 62 to efficiently reflect radi-
ant heat from the halogen heater 42 toward an inner sur-
face of the nip formation member 24. An optimum dis-
tance between the halogen heaters 41 and the first re-
flecting portion 61 is different from an optimum distance
between the halogen heater 42 and the second reflecting
portion 62. Preferably, the curvature is larger as the dis-
tance between the heater and the reflector is shorter.
[0055] As described below with reference to FIGS. 11
to 13, to avoid contact between the fixing belt 21 and the
halogen heater 41, a distance A between the halogen
heater 41 and the fixing belt 21 is set larger than the
shortest distance B between the halogen heater 42 and
the nip formation member 24, that is, A > B. The above-
described configuration can realize effective use of radi-
ant heat and downsizing of the fixing device. The cross-
sectional shapes of the first reflecting portion 61 and the
second reflecting portion 62 in the transverse direction
of the reflector 60 may be the same curved shape. The
above-described configuration enables the right reflec-
tors and the left reflectors illustrated in FIG. 1B to be the
same parts, which reduces a number of parts, improves
ease of assembling, and achieves a reduction in manu-
facturing cost.

[0056] The upper end portion 60a and the lower end
portion 60b of the reflector 60 are bent toward outside in
an L shape and engaged with the upper and lower end
portions of the side plate stays 50a and 50b. In addition,
the connector 60c is positioned between the upper end
portion 60a and the lower end portion 60b of the reflector
60, connects the first reflecting portion 61 and the second
reflecting portion 62, and faces the other connector 60c
that connects the opposite reflectors 60 through a slight
gap C.

[0057] The reflector 60 is made of a stainless-steel
plate or a bright aluminum plate having heat resistance
and elasticity. The L-shaped upper end portion 60a and
the L-shaped lower end portion 60b are elastically ex-
panded in a direction away from each other and engaged
with the upper and lower end portions of the side plate
stays 50a and 50b, and the reflector 60 can be easily
mounted.

[0058] Since the upper halogen heater 41 as the first
heat generator is positioned near a focus of an ellipse of
the first reflecting portion 61, the first reflecting portion
61 efficiently reflects the radiant heat radiated from the
halogen heater 41 downward (particularly toward the low-
er halogen heater 42), and the reflected radiant heat is
irradiated onto the upper inner surface of the fixing belt
21. Theradiant heat (infrared light) radiated from the hal-
ogen heater 41 upward and sideways directly reaches
the upper inner surface of the fixing belt 21.



11 EP 3 690 552 A1 12

[0059] On the other hand, Since the lower halogen
heater 42 as the second heat generator is positioned
near a focus of an ellipse of the second reflecting portion
62, the second reflecting portion 62 efficiently reflects the
radiant heat radiated from the halogen heater 42 side-
ways and upward (particularly toward the upper halogen
heater 41), and the reflected radiant heat is irradiated
onto the inner surface of the nip formation member 24.
Theradiantheat (infrared light) radiated from the halogen
heater 42 downward directly reaches the inner surface
of the nip formation member 24.

[0060] That is, the above-described structure can
avoid useless heating in which one halogen heater 41
(42) heats the other halogen heater 42 (41). To obtain
the above-described effect, it is preferable that the
above-described gap C is small. The gap C is set to pre-
vent the two reflectors 60 from contacting and deforming
due to component accuracy, assembly error, or linear
expansion caused by temperature rise in the reflectors
60. The gap C is preferably 5 mm or less, more preferably
2 mm orless. Evenifthe gap C is very small, an air layer
between the gap C reduces heat transfer between the
right reflector and the left reflector.

[0061] Since a space around the lower halogen heater
42 is surrounded by the second reflecting portion 62 and
the nip formation member 24, the space stores heat, and
partsin the space tend to overheat. The above-described
overheating may cause serious disadvantages as the fix-
ing device 5 is downsized.

[0062] The second reflecting portion 62 adjacentto the
halogen heater 42 exposed to a high temperature for a
long time due to continuously printing many sheets may
cause such a disadvantage that the surface of the second
reflecting portion 62 is discolored over time to yellow or
gold. The disadvantage with discoloration is remarkable
when a bright aluminum alloy having a high reflectance
capable of obtaining high light brightness is used for the
reflector 60.

[0063] The discolored surface of the second reflecting
portion 62 causes a decrease in the reflectance of the
second reflecting portion 62 and a decrease in the radiant
heat to the fixing belt 21, which causes difficulty to raise
the temperature of the fixing belt 21, resulting in increase
of warm-up time. The radiant heat of the halogen heater
42 not reflected by the second reflecting portion 62 is
stored in the space surrounded by the second reflecting
portion 62 and causes the further increase in the tem-
perature of the second reflecting portion 62, which caus-
es disadvantages such as acceleration of the discolora-
tion and deformation of the surface of the second reflect-
ing portion 62 caused by thermal expansion of the second
reflecting portion 62.

[0064] In the embodiment of the present disclosure,
since the slight gap C is formed between the connectors
60c of the reflector 60, excess heat can escape upward
through the gap C. Since the above-described structure
prevents the second reflecting portion 62 from being dis-
colored due to overheating, the second reflecting portion
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62 can efficiently reflect the radiant heat radiated side-
ward and upward from the halogen heater 42 to irradiate
the inner surface of the nip formation member 24. In ad-
dition, when the first reflecting portion 61 or the second
reflecting portion 62 is locally overheated, the connector
60c can conduct the heat to the reflector not overheated
to diffuse the heat uniformly in the upper side and the
lower side, which can prevent the reflector 60 from over-
heating (discoloring and deforming).

[0065] Although heat tends to be unevenly distributed
and stay around the halogen heaters 41 and 42, providing
the gap C enables the temperature of the fixing belt 21
to be uniform. That is, through the gap C, the heat moves
from the upper side to the lower side, or, from the lower
side to the upper side so that the unevenly distributed
heat is uniformly distributed, which enables the temper-
ature of the fixing belt 21 to be uniform. The size of the
gap C may be set to 2 mm or more in order to prevent
the two reflectors 60 from contacting and deforming due
to component accuracy, assembly error, or linear expan-
sion due to the temperature rise of the reflector 60. As
described above, the heat stored in the space (air) can
move through the gap C, and connecting the first reflect-
ing portion 61 located on the upper side and the second
reflecting portion 62 located on the lower side enables
the heat locally distributed on one reflector to move to
the other reflector. Forming the gap C at the center in the
sheet conveyance direction D1 as illustrated in FIG. 1B
enables the left and right reflectors 60 to be a common
part, thereby reducing the number of parts, improving
ease of assembling, and achieving the reduction in man-
ufacturing cost.

[0066] Since the reflectors 60 exists between the hal-
ogen heaters 41 and 42 and the side plate stays 50a and
50b, the reflectors 60 also functions to block irradiation
of infrared light from the halogen heaters 41 and 42 to
the side plate stays 50a and 50b. This function reduces
wasteful energy use to heat the side plate stays 50a and
50b. Additionally, in the present embodiment, thermal
insulation of the layer of air in a gap between the side
plate stays 50a and 50b and the reflectors 60 further
blocks heat transfer to the side plate stays 50a and 50b.
[0067] The surfaces of the reflectors 60, that is, the
first reflecting portion 61 and the second reflecting portion
62, facing the halogen heaters 41 and 42 are treated with
mirror finishing or the like to increase reflectance. In the
present embodiment, reflectance is measured using the
spectrophotometer that is the ultraviolet visible infrared
spectrophotometer UH4150 manufactured by Hitachi
High-Technologies Corporation in which the incident an-
gle is set 5°.

[0068] Ingeneral, the colortemperature of the halogen
heater varies depending on the application. The color
temperature of the heater for the fixing device is about
2500 K. The reflectance of the reflector 60 used in the
present embodiment is preferably 70% or more with
wavelengths of high emission intensity in the halogen
heaters 41 and 42, that is, specifically the wavelengths
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0f 900 to 1600 nm and more preferably 70% or more with
the wavelengths of 1000 to 1300 nm.

[0069] Alternatively, the side plate stays 50a and 50b
may have the function of reflection and thermal insulation
of the reflector 60. For example, performing the thermal
insulation treatment or the mirror finishing on the inner
surface of the side plate stays 50a and 50b facing the
halogen heaters 41 and 42 enables the side plate stays
50a and 50b to function as the reflector 60. Such a con-
figuration can obviate the reflectors 60 that are separate
components from the side plate stays 50a and 50b. The
reflectance of each of the side plate stays 50a and 50b
subjected to the mirror finishing is preferably similar to
the reflectance of the reflector 60.

[0070] The temperature sensors 28 are disposed near
the inlet of the fixing nip N outside the loop of the fixing
belt 21 and detects temperatures of the fixing belt 21. In
the present embodiment, the temperature sensors 28 are
disposed at two positions, the central position in the width
direction of the fixing belt 21, and one end position in the
belt width direction of the fixing belt 21.

[0071] Outputs of the halogen heaters 41 and 42 are
controlled based on the temperatures of the outer cir-
cumferential surface of the fixing belt 21 detected by the
temperature sensors 28. Thus, the temperature of the
fixing belt 21 is adjusted to a desired fixing temperature.
[0072] The temperature sensor 28 may be either con-
tact type or non-contact type. The temperature sensor
28 may be a known temperature sensor type such as a
thermopile, a thermostat, a thermistor, or a non-contact
(NC) sensor.

[0073] A description is provided of a fixing belt support
structure.

[0074] As illustrated in FIG. 3, a pair of belt holders 30
is inserted in both lateral ends of the fixing belt 21 to
rotatably support the fixing belt 21. As described above,
the belt holders 30 inserted into the inner periphery of
the fixing belt 21 support the fixing belt 21 in a state in
which the fixing belt 21 is not basically applied with ten-
sion in a circumferential direction thereof while the fixing
belt 21 does not rotate, that is, by a free belt system.
[0075] As illustrated in FIGS. 2 to 4A, the belt holder
30 includes a C-shaped supporter 30a to be inserted into
the inner periphery of the fixing belt 21 and support the
fixing belt 21 and a flange 30b that contacts an end face
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. Since both end edges of the
fixing belt 21 contact the flange 30b via lubricant, the
fixing belt 21 can stably rotate without meandering.
[0076] Asillustratedin FIG. 4B, the supporter 30a may
have a cylindrical shape which is continuous over its en-
tire circumference. As illustrated in FIG. 3, each of the
belt holders 30 is fixed on a pair of side plates 31 that
are frames of the fixing device 5.

[0077] The belt holder 30 has an opening 30c (see
FIGS. 4A and 4B), and both ends of the halogen heaters
41 and 42 and the side plate stays 50a and 50b are fixed
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to the side plates 31 through the openings 30c. The hal-
ogen heaters 41 and 42 and the side plate stays 50a and
50b may be fixed to the belt holder 30.

[0078] As illustrated in FIG. 6, a low heat conduction
member 70 made of heat-resistant resin or the like may
be interposed between each of the upper end of the side
plate stay 50a and the upper end portion 60a of the re-
flector 60, the upper end of the side plate stay 50b and
the upper end portion 60a of the reflector 60, the lower
end of the side plate stay 50a and the lower end portion
60b of the reflector 60, and the lower end of the side plate
stay 50b and the lower end portion 60b of the reflector
60. Setting the low heat conduction member 70 can re-
duce amounts of heat flowing from the reflectors 60 to
the side plate stays 50a and 50b and improves the ther-
mal efficiency.

[0079] Since the lower end portion 60b of the reflector
60 contacts the inner surface of the nip formation member
24, the temperature at the lower end portion 60b is lower
thanthe temperature at the upper end portion 60a. There-
fore, the necessity forinterposing the low heat conduction
member 70 between the lower end portions 60b and the
lower ends of the side plate stays 50a and 50b is not as
high as the necessity for interposing the low heat con-
duction member 70 between the upper end portions 60a
and the upper ends of the side plate stays 50a and 50b.
Interposing the low heat conduction member 70 between
the upper end portions 60a and the upper ends of the
side plate stays 50a and 50b can sufficiently improve
thermal efficiency.

[0080] Open holes to make radiant heat pass through
are described below.

[0081] Asillustratedin FIGS. 7A and 7B, reflector open
holes 62a may be formed in the second reflecting portions
62, and stay open holes 51 may be formed in the side
plate stays 50a and 50b. Without the reflector open holes
62a and the stay open holes 51, the radiant heat radiated
in the horizontal direction in FIG. 7A from the lower hal-
ogen heater 42 is applied to the second reflecting portion
62 in the horizontal direction and hardly reflected toward
the nip formation member 24.

[0082] Therefore, whenthere are not the reflector open
holes 62a and the stay open holes 51, the radiant heat
radiated in the horizontal direction can not be effectively
used for heating the fixing belt 21. Through the reflector
open holes 62a and the stay open holes 51, the fixing
belt 21 can be irradiated with the radiant heat from the
halogen heater 42. As a result, thermal efficiency can be
improved.

[0083] As illustrated in FIGS. 7A and 7B, the size of
the reflector open holes 62a in the second reflecting por-
tion 62 is smaller than the size of the stay open holes 51
in the side plate stays 50a and 50b. This is to prevent
the radiant heat in the horizontal direction from being
applied to the side plate stays 50a and 50b.

[0084] The reflector open holes 62a in the reflectors
60 and the stay open holes 51 in the side plate stays 50a
and 50b may be, for example, elliptical as illustrated in
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FIG. 7C. Preferably, a direction of the major axis of the
ellipse (a longitudinal direction) in each of the reflector
open holes 62a and the stay open holes 51 intersects a
pressing direction E illustrated in FIG. 7C.

[0085] Thatis, since the pressing force of the pressure
roller 22 is applied to the reflectors 60 and the stay 50 in
the pressing direction indicated by arrow E illustrated in
FIG. 7C, largely forming the reflector open holes 62a and
the stay open holes 51 in the pressing direction is not
preferable to secure the strength of the reflectors 60 and
the stay 50 with respect to the direction E. Forming the
reflector open holes 62a and the stay open holes 51 as
illustrated in FIG. 7C does not decrease a section mod-
ulus of the stay 50 and can ensure the necessary strength
of the stay 50.

[0086] The reflector open holes 62a and the stay open
holes 51 may be formed in a rectangular shape as illus-
trated in a left drawing of FIG. 7D. However, as illustrated
in FIG. 7D, the rectangular reflector open holes 62a and
the rectangular stay open holes 51 that have the same
opening width as the elliptical reflector open holes 62a
and the elliptical stay open holes 51 have alarger opening
widths in the pressing direction E at an end portions in
the longitudinal direction of the open holes 62a and 51
than the elliptical reflector open holes 62a and the ellip-
tical stay open holes 51, that is, h1 > h2 as illustrated in
FIG. 7D. Therefore, the reflector open holes 62a and the
stay open holes 51 are preferably having the elliptical
shapes as illustrated in the right drawing of the FIG. 7D
rather than having the rectangular shapes as illustrated
in the left drawing of the FIG. 7D to obtain suitable open-
ing widths and suitable strengths.

[0087] FIG. 7E is a cross-sectional view of the fixing
device 5, which includes the reflectors 60, the side plate
stays 50a and 50b, and the halogen heater 42, taken
along line E-E of FIG. 7A and seen in the direction of
arrows of line E-E. As illustrated in FIG. 7E, preferably,
the reflector open holes 62a and the stay open holes 51
shift their positions in the width direction of the fixing belt
21, that is, a vertical direction in FIG. 7E, from the other
reflector open holes 62a and the other stay open holes
51 on the other side of the halogen heater 42. The above-
described structure can prevent one area that is irradiat-
ed with the infrared light through the reflector open holes
62a and the stay open holes 51 and the other area that
is irradiated with the infrared light through the other re-
flector open holes 62a and the other stay open holes 51
fromoverlappingin the width direction of the fixing belt 21.
[0088] Thatis, the above-described structure prevents
non-irradiation areas on the fixing belt 21 that are not
directly irradiated with the infrared light and correspond
to an area between the reflector open holes 62a and the
stay open holes 51 from overlapping in the width direction
of the fixing belt 21, thereby substantially eliminating or
reducing the non-irradiation areas. As aresult, the above-
described structure can uniformly heat the fixing belt 21
and prevent fixing failure due to temperature uneven-
ness.
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[0089] Variations of the side plate stays are described
below.
[0090] Asin the fixing device 5 illustrated in FIG. 8, the

two side plate stays 50a and 50b may be arranged not
to be parallel to each other but to be inclined so that the
distance between the side plate stays 50a and 50b in-
creases upward from the halogen heaters 41 and 42, that
is, extends fromthe nip N to the opposite side. The above-
described structure can give a larger area on the fixing
belt 21 that is directly irradiated with the infrared light
from the halogen heater 41 (an upper areain FIG. 8) than
an area on the nip formation member 24 that is directly
irradiated with the infrared light from the halogen heater
42 (a lower area in FIG. 8). Since the thermal energy
directly applied to the fixing belt 21 increases, the thermal
response of the fixing belt 21 to the halogen heaters 41
and 42 can be improved.

[0091] Additionally, as illustrated in FIG. 8, the narrow
distance between the two side plate stays 50a and 50b
on the nip formation member 24 can reduce the width W
of the nip formation member 24 in the belt rotation direc-
tion B. Reducing the width W increases the rigidity of the
nip formation member 24 with respect to the pressing
force of the pressure roller 22 and effectively reduces the
bending of the nip formation member 24. The above-
described structure can also downsize the fixing device 5.
[0092] Alternatively, as illustrated in FIGS. 9A and 9B,
the two side plate stays 50a and 50b may be coupled
each other at both end portions by coupling portions 50c
to form one unit. Coupling the two side plate stays 50a
and 50b by the coupling portions 50c to form one unit as
described above does not need separately assembling
and positioning each of the side plate stays 50a and 50b,
which improves ease of assembling and maintenance.
[0093] Anopening 50disformed between the coupling
portion 50c on the one end and the other coupling portion
50c on the other end, and the halogen heaters 41 and
42 can emit the infrared light through the opening 50d.
To secure an enough irradiation width of infrared light,
the width Y of the opening 50d is preferably larger than
the maximum sheet conveyance span W.

[0094] In FIGS. 9A and 9B, the upper coupling portion
50c couples the two side plate stays 50a and 50b to form
one unit, but, as illustrated in FIG. 9C, a lower coupling
portion 50c may couple the side plate stays 50a and 50b
to form one unit. In any variation, the halogen heaters 41
and 42 can directly emitthe infrared light to both the fixing
belt 21 and the nip formation member 24.

[0095] In the embodiment described above, the stay
50 includes the pair of the left side plate stay 50a and
the right side plate stay 50b but is not limited to the above-
described structure. FIG. 10A is a vertical cross-sectional
view of the fixing device viewed from the lateral side of
the fixing device including the stay 50 having an H-letter
shaped section. In the H-letter shaped section, an inter-
mediate coupling stay 50e couples the pair of the left side
plate stay 50a and the right side plate stay 50b.

[0096] Coupling the left side plate stay 50a and the
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right side plate stay 50b with the coupling stay 50e can
increase the rigidity of the stay 50 as a whole. Since the
intermediate coupling stay 50e has a small burden ratio
of the nip pressure by the pressure roller 22, the inter-
mediate coupling stay 50e is preferably made to be as
thin as possible to reduce the thermal capacity.

[0097] However, using the stay 50 having the H-letter
shaped section as illustrated in FIG. 10A tends to cause
storing heatin the space around the lower halogen heater
42 as the fixing device 5 is reduced in size, which is likely
to cause overheating. Therefore, in order to prevent the
overheating, the coupling stay 50e may have a plurality
of open holes 50f at equal intervals in the longitudinal
direction as illustrated in FIGS. 10B and 10C. The first
reflecting portion 61 positioned over the open holes 50f
has a plurality of open holes 61a, and the second reflect-
ing portion 62 positioned under the open holes 50f has
a plurality of open holes 62b.

[0098] Overlapping the open holes 50f, 61a, and 62b
in the vertical direction gives effects similar to the effects
given by providing the gap C as illustrated in FIG. 1B and
as described above, such as preventing overheat, dis-
coloration, and deformation of the first reflecting portion
61 and the second reflecting portion 62. In the above-
described structure, the size of the open hole 50f of the
coupling stay 50e is preferably larger than the open holes
61a in the first reflecting portion 61 and the open holes
62b in the second reflecting portion 62. The above-de-
scribed configuration can prevent the coupling stay 50e
from being directly irradiated with the radiation heat of
the halogen heaters 41 and 42.

[0099] Alternatively, the open holes 50f, 61a, and 62b
may be alternately formed at different positions in the
longitudinal direction. The above-described configura-
tion can prevent one of the halogen heaters 41 and 42
from wastefully irradiating the other one of the halogen
heaters 41 and 42 with the radiant heat through the open
holes 50f, 61a, and 62b. In addition, in order to reflect
the radiant heat with which the halogen heaters 41 and
42 irradiate the coupling stay 50e through the open holes
61a and 62b, the irradiated portion of the coupling stay
50e may be subjected to a mirror surface treatment.
[0100] Other variations are described below.

[0101] As illustrated in FIGS. 11 to 13, the shortest
distance A from the surface of the halogen heater 41 to
the inner surface of the fixing belt 21 may be set larger
than the shortest distance B from the surface of the hal-
ogen heater 42 to the inner surface of the nip formation
member 24. That is, the distance relationship may be
limited to A > B. The above-described configuration can
reduce therisk of the fixing belt 21 contacting the halogen
heater 41 even when the fixing belt 21 unstably runs.
Additionally, the halogen heater 42 can efficiently irradi-
ate the nip formation member 24 with the radiant heat at
the shortest distance B.

[0102] The reflectors 60 including the connector 60c
between the first reflecting portion 61 and the second
reflecting portion 62 are not limited to the bilaterally sym-
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10

metric structure as described above. Asiillustrated in FIG.
12, the connector at one side may be formed as an ex-
tended connector 63 that extends upstream in the sheet
conveyance direction D1, and the connector at the other
side may be formed as a short connector 64. The above-
described configuration can reduce irregular reflection
compared with the case when the halogen heaters 41
and 42 directly face each other and release excess heat
upward. The extended connector 63 and the short con-
nector 64 may be interchanged on the upstream side and
the downstream side.

[0103] Alternatively, as illustrated in FIG. 13, a sepa-
rating portion 65 may be disposed between the first re-
flecting portion 61 and the second reflecting portion 62
to separate the first reflecting portion 61 and the second
reflecting portion 62. Such a configuration can release
the heat in the space inside the first reflecting portion 61
and the second reflecting portion 62 upwards and prevent
the first reflecting portion and the second reflecting por-
tion from overheating.

[0104] Although the embodiments and the variations
of the present disclosure are described above, the
present disclosure is not limited to those embodiments
and variations and can be applied to other embodiments
by modification in various forms. For example, the fixing
device 5 according to the present disclosure is not limited
to the fixing device 5 that conveys the sheet in the hori-
zontal direction as illustrated in FIG. 1A. A position of the
fixing device 5 in the image forming apparatus 1 and the
sheet conveyance direction D1 may be suitably changed.
For example, as illustrated in FIG. 14, the present dis-
closure may be applied to the fixing device 5 that conveys
the sheet in the vertical direction.

[0105] Numerous additional modifications and varia-
tions are possible in light of the above teachings. It is
therefore to be understood that, within the scope of the
above teachings, the present disclosure may be prac-
ticed otherwise than as specifically described herein.
With some embodiments having thus been described, it
will be obvious that the same may be varied in many
ways. Such variations are not to be regarded as a de-
parture from the scope of the present disclosure and ap-
pended claims, and all such modifications are intended
to be included within the scope of the present disclosure
and appended claims.

Claims
1. Afixing device (5) comprising:

a fixing member (21) in a cylindrical shape;

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

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

a first heat generator (41) disposed inside the
loop of the fixing member (21);

a second heat generator (42) disposed inside
the loop of the fixing member (21);

a plurality of first reflecting portions (61) facing
the first heat generator (41) and configured to
reflect radiant heat radiated from the first heat
generator (41) to the second heat generator (42)
toward an inner surface of the fixing member
(21), the plurality of first reflecting portions (61)
including a first upstream reflecting portion dis-
posed upstream in a medium conveyance direc-
tion and afirst downstream reflecting portion dis-
posed downstream in the medium conveyance
direction and spaced from the first upstream re-
flecting portion with a gap; and

a plurality of second reflecting portions (62) fac-
ing the second heat generator (42) and config-
ured toreflectradiant heat radiated from the sec-
ond heat generator (42) to the first heat gener-
ator (41) toward the nip formation member (24),
the plurality of second reflecting portions (62)
including a second upstream reflecting portion
disposed upstream in the medium conveyance
direction and a second downstream reflecting
portion disposed downstream in the medium
conveyance direction and spaced from the sec-
ond upstream reflecting portion with a gap.

The fixing device (5) according to claim 1,

wherein the plurality of first reflecting portions (61)
and the plurality of second reflecting portions (62)
are of different curved shapes in transverse section.

The fixing device (5) according to claim 1,

wherein the plurality of first reflecting portions (61)
and the plurality of second reflecting portions (62)
are of an identical curved shape in transverse sec-
tion.

The fixing device (5) according to any one of claims
1 to 3, further comprising an upstream coupling por-
tion (60c) and a downstream coupling portion (60c)
in the medium conveyance direction,

wherein the first upstream reflecting portion and the
second upstream reflecting portion are coupled to
each other by the upstream coupling portion (60c),
and

wherein the first downstream reflecting portion and
the second downstream reflecting portion are cou-
pled to each other by the downstream coupling por-
tion (60c).

The fixing device (5) according to claim 4,
wherein a gap of 2 mm or less is formed between
the upstream coupling portion (60c) and the down-
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20
stream coupling portion (60c).

The fixing device (5) according to any one of claims
1to 5,

wherein each of the plurality of second reflecting por-
tions (62) has a plurality of reflector open holes (62a)
in a longitudinal direction of each of the plurality of
second reflecting portions (62).

The fixing device (5) according to claim 6,

wherein the plurality of reflector open holes (62a) are
alternately formed at different positions in the longi-
tudinal direction in the second upstream reflecting
portion and the second downstream reflecting por-
tion.

The fixing device (5) according to any one of claims
1 to 7, further comprising a support (50) disposed
inside the loop of the fixing member (21) and config-
ured to support the nip formation member (24),
wherein at least one of the plurality of first reflecting
portions (61) and at least one of the plurality of sec-
ond reflect (62) are disposed on the support (50).

The fixing device (5) according to claim 8,

wherein each of the plurality of second reflecting por-
tions (62) has a plurality of reflector open holes (62a)
in a longitudinal direction of each of the plurality of
second reflecting portions (62), and

wherein the support (50) has a plurality of support
open holes (51) in a longitudinal direction of the sup-
port (50), the plurality of support open holes (51)
overlapping the plurality of reflector open holes (62a)
and being larger than the plurality of reflector open
holes (62a).

The fixing device (5) according to any one of claims
1to09,

wherein a shortest distance (A) from a surface of the
first heat generator (41) to an inner surface of the
fixing member (21) is larger than a shortest distance
(B) from a surface of the second heat generator (42)
to an inner surface of the nip formation member (24).

An image forming apparatus (1) comprising:

an image forming device (2) to form an image
on a recording medium; and

the fixing device (5) according to any one of
claims 1 to 10 configured to fix the image formed
by the image forming device (2) onto the record-
ing medium.
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