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

(57) A heating apparatus is disclosed by which a
problem, in which the temperature of a fixing roller tends
to sharply change when a mass capacitor is employed
as an auxiliary power supply, is solved.

The heating apparatus includes a heating roller (11)
that is heated by heating units (11a and 11b), a main
power supply (14) that supplies power from an external

power supply to the main heating unit (11a), and an aux-
iliary power supply (15) that supplies power to the aux-
iliary heating unit (11b). The auxiliary power supply (15)
further includes a mass capacitor that consists of multi-
ple capacitor cells (15a and 15b), which are charged by
the external power supply. The connection mode of the
capacitor cells is changed at least at the time of electric
discharge.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to heating appa-
ratuses for heating various targets, such as paper and
a film; fixing apparatuses; image forming apparatuses,
such as a copying apparatus, a printer, and a facsimile
apparatus.

2. Description of the Related Art

[0002] Image forming apparatuses, such as a copying
apparatus, a printer, and a facsimile apparatus, include
a process for forming an image on a heating target, such
as a sheet of regular paper and OHP paper. In such im-
age forming apparatuses, although various image for-
mation methods are employed, an electro-photographic
method is widely adopted from viewpoints of speed, im-
age quality, cost, and so on.
[0003] In the electro-photographic method, a toner
image that is to be fixed is formed on the heating target,
such as a sheet of regular paper and OHP paper, and
a fixing process fixes the toner image on the heating tar-
get by heat and pressure applied by a fixing apparatus.
As the fixing apparatus, a heat roller is widely adopted
for rapidity and safety.
[0004] The fixing apparatus adopting the heat roller
includes a nip part that is constituted by a heating roller
heated by a heating unit, such as a halogen heater, and
a pressurization roller that counters the heating roller.
The heating target is passed between the heating roller
and the pressurization roller such that the toner image
on the heating target is fixed by heat and pressure. The
nip part carries out pressure welding.
[0005] When fluoride system resin as a release agent
layer covers the metal core of the heating roller of the
fixing apparatus of the heat roller method, since the flu-
oride system resin is hard, a problem of image quality
arises as follows. The toner image on the heating target
has microscopic unevenness. If the surface of the heat-
ing roller is hard, the surface cannot follow the uneven-
ness, and microscopic compliance with the uneven sur-
face of the heating roller becomes low. For this reason,
the toner image after being fixed to the heating target
contains uneven gloss between a portion where the
heating roller makes contact, and a portion where the
heating roller does not make contact.
[0006] In conventional monochrome copying appara-
tuses, since required quality of an image is not so high
as compared with full color copying apparatuses, the
heating roller including the core metal covered with flu-
oride system resin is acceptable. However, as the speed
of the apparatuses is raised, and a monochrome copy-
ing apparatus is used for printing, requirements for high-
definition production are becoming high.

[0007] On the other hand, requirements for producing
high-definition images are higher for full color copying
apparatuses than for the monochrome copying appara-
tuses. A high quality fixed image without uneven gloss
is obtained by providing close contact between the sur-
face of the heating roller and a toner layer on the heating
target, which is realized by covering the core metal of
the heating roller with an elastic layer (heat-resistant
rubber), the elasticity of the rubber of a heating roller
providing the close contact. This technology has been
applied to monochrome copying apparatuses.
[0008] However, the metal core of the heating roller is
made of a metal, such as iron and aluminum, having a
high heat capacity. For this reason, the heat roller meth-
od has a shortcoming in that it takes a long starting time
of several minutes, sometimes longer than ten minutes,
for the temperature of the heating roller to rise to about
180 degrees C.
[0009] To cope with this problem of the image forming
apparatus, power is continuously supplied to the heating
roller, even if a user does not use the image forming ap-
paratus, i.e., during standby, such that the temperature
of the heating roller is maintained at a preheating tem-
perature, which is set at a little lower than the operational
temperature, so that the temperature can be quickly
raised to the operational temperature when the heating
roller is used. While this solution shortens the waiting
time of the user, excessive energy is wasted during the
standby period. In addition, an investigation report says
that the consumption of energy during the standby pe-
riod often ranges about 70 to 80 percent of the consump-
tion energy of the image forming apparatus in operation.
[0010] Recently and continuing, energy-saving regu-
lations are enacted from the rise of environmental pro-
tection consciousness in countries worldwide. In Japan,
the Law concerning the Rational Use of Energy is being
revised and strengthened, and in the U.S., energy-sav-
ing programs, such as energy star and ZESM (Zero En-
ergy Star Mode), are being enacted. In order to meet
these regulations and programs, it is desirable to sus-
pend the power supply to the heating roller while the im-
age forming apparatus is in the standby mode. Given
that the power consumption during the standby mode is
considerably high, such suspension will greatly contrib-
ute to power-saving.
[0011] However, if the power is not supplied to the
heating roller during the standby mode in the case of the
conventional fixing apparatus, it takes the long time for
the temperature of the heating roller to rise at the time
of reuse, and the long waiting time reduces user-friend-
liness. For this reason, an energy-saving type image
forming apparatus wherein the temperature of the heat-
ing roller quickly rises is desired. For example, ZESM
requires a re-starting time of 10 seconds or less.
[0012] In order to shorten the temperature rising
(heating) time of the heating roller, it is effective to lower
the heat capacity of the whole fixing apparatus including
the pressurization roller. Japanese Provisional Patent
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No. H11-133776 discloses a fixing apparatus that real-
izes high-definition image production, improvement in
speed, energy saving, and long service life by preparing
a fixing roller containing an elastic layer, a pressurization
belt constituting a nip part, and a pressurization unit ar-
ranged inside the pressurization belt, wherein a heating
target is passed between the fixing roller and the pres-
surization belt.
[0013] Further, Japanese Patent No. 2001-92281 dis-
closes a fixing apparatus that fixes a toner image on a
transfer medium by heating and pressurization, provid-
ing high definition, energy saving, and a long service life,
which includes:

a film-like rotational unit that is prepared enclosing
a fixed heating element, and
a rotational unit having a roll-like structure for heat
ray fixing, which further includes a heat ray irradia-
tion unit for emitting heat rays installed countering
the film-like rotational unit, a transparent cylindrical
unit that transmits the heat rays, a transparent elas-
tic layer prepared outside of the transparent cylin-
drical unit, and a heat ray absorption layer for ab-
sorbing the heat rays prepared outside of the trans-
parent elastic layer.

[0014] The temperature rising time of the heating roll-
er can be shortened by increasing injection energy per
unit time, i.e., rated power, provided to the heating ele-
ment that heats the heating roller. In fact, high-speed
image forming apparatuses using a power supply volt-
age of 200 V are available, wherein the temperature ris-
ing time of the heating roller is shortened. However, in
Japan, generally available commercial power supply is
at 100 V 15 A, and a 200 V power supply is available
only after a special installation. Thus, expecting a volt-
age higher than 100 V is not realistic.
[0015] Further, image forming apparatuses that raise
the total power injected to the heating element of the
fixing apparatus, using two systems of the commercial
power supply of 100 V 15 A are also available. However,
availability of two separate power line systems is not
common.
[0016] Furthermore, when the supply power to the
heating element of the fixing apparatus is simply in-
creased, safety precautions become more important.
The temperature of the heating roller rises quickly as a
result of supplying high power to the heating element.
When a system hangs up, and control of the supply pow-
er to the heating element becomes impossible, the prob-
ability of ignition becomes considerably high. If the tem-
perature rise of the heating roller is too quick, the tem-
perature of the heating roller may exceed the ignition
temperature of paper before safeguards, such as a tem-
perature fuse and a thermostat, operate.
[0017] As mentioned above, conventionally, there is
a limit to the amount of the injection energy for raising
the temperature of the heating roller in a short time.

[0018] In order to realize energy savings when in-
creasing the maximum power supplied to the heating
element, using an auxiliary power supply for supplying
power to the heating element is proposed, wherein a re-
chargeable battery is used as the auxiliary power sup-
ply. As the rechargeable battery, a lead storage battery,
a NiCd battery, etc., are typical ones.
[0019] However, since it takes several hours to fully
charge the rechargeable battery, the problem is that it
cannot be used repeatedly in a day. Further, the re-
chargeable battery is deteriorated through repeated re-
charging, the capacity being decreased, and has the na-
ture that the greater is the discharge current, the shorter
the service life becomes. In the case of a NiCd battery,
which is generally considered to have a long service life
and being capable of providing a large current, the
number of times of recharging is about 500 - 1000. If
recharging is performed 20 times a day, the service life
is about a month. Accordingly, time and effort for battery
replacement are required, and operating costs, such as
battery costs, become high. Further, since it takes a long
time to charge the rechargeable battery, recharging is
often performed at night, with the rechargeable battery
being taken out of the apparatus. Further, the recharge-
able battery is capable of discharging little by little, but
it has difficulty providing high power for a short duration.
Further, if charging is continued without discharging,
gas is generated, causing a failure and being unsafe.
Furthermore, the lead storage battery uses liquid sulfu-
ric acid, which is not desirable for use in an office appa-
ratus. Due to the shortcomings as described above, it is
practically difficult to employ a rechargeable battery for
supplying power to the heating element.
[0020] In order to solve the shortcomings of the re-
chargeable battery, proposals have been made that a
mass capacitor, such as an electric double layer capac-
itor, be used by the fixing apparatus, as an auxiliary pow-
er supply. In the case of the mass capacitor, the number
of times of recharging is almost unlimited, with almost
no degradation of charging characteristics, dispensing
with periodic maintenance. Further, the mass capacitor
can be charged in a short period of time, such as from
several seconds to dozens of seconds, which compares
favorably with the rechargeable battery requiring sever-
al hours of charging time. Further, the electric double
layer capacitor is capable of supplying a large current,
such as dozens of amperes to hundreds of amperes,
which enables power supply in a short time. Further, the
mass capacitor does not generate gas and the like, and
is safe even when charging is continued. Furthermore,
since stored energy of the electric double layer capacitor
automatically declines as electric discharge is carried
out for a predetermined time, voltage falls, and power
supplied is reduced, which provides high safety.
[0021] As described above, if a capacitor is used as
the auxiliary power supply, power greater than the pow-
er that the commercial power supply can provide be-
comes available to the fixing apparatus during a short
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time of several seconds to dozens of seconds when the
fixing apparatus is heated. Further, since the mass ca-
pacitor uses up the stored energy in a short period of
time, the power available is reduced after the predeter-
mined time from the start of the electric discharge, real-
izing a safe configuration of the heating roller, which is
not excessively heated. In this manner, a fixing appara-
tus featuring a short starting time, reliability, durability,
and high safety is realized.
[0022] Japanese Provisional Patent No. H5-232839
discloses a heating apparatus wherein an auxiliary pow-
er supply provides power to a second heating element,
rather than increasing the power to a first heater for
heating the fixing roller.
[0023] Japanese Provisional Patent No. H10-10913
discloses an energy-saving type fixing apparatus that
employs an auxiliary power supply. With this fixing ap-
paratus, the rechargeable battery serving as the auxil-
iary power supply is provided in order to obtain two lev-
els of power from a single power supply. It does not aim
at supplying power greater than the power available
from only the main power supply.
[0024] Japanese Provisional Patent No. H10-282821
discloses an image forming apparatus that uses an aux-
iliary power supply, such as a rechargeable battery and
a primary battery, in addition to the main power supply
for providing various functions.
[0025] Japanese Provisional Patent No.
2000-315567 discloses a heating apparatus using a
mass capacitor in addition to the main power supply as
an auxiliary power supply. According to this heating ap-
paratus, the auxiliary power supply assists the commer-
cial power supply at the time of starting; thereby heating
time is shortened, saving energy.
[0026] Japanese Provisional Patent No.
2000-075737 discloses an image forming apparatus
equipped with a power supply based on the commercial
power supply and a storage battery, including storage
battery checking means for determining presence of the
storage battery, and charge capacity surveillance
means for supervising charging capacity of the storage
battery, wherein productivity is reduced during the
charging of the storage battery based on determinations
of the storage battery checking means and the charge
capacity surveillance means.
[0027] Further, according to Japanese Provisional
Patent No. 2000-075737, charging a storage battery is
carried out externally and during night hours, for charg-
ing the storage battery takes a long time.
[0028] As a fixing system that realizes the tempera-
ture rise of the image forming apparatus in a short period
of time, there is a configuration such that a heat-resist-
ant resin film is wound around the circumference of a
plate-like ceramic heater. Since the heat capacity of the
ceramic heater is made small in this manner, the starting
time is shortened. The configuration is put in practical
use with low speed image forming apparatuses that de-
liver 30 sheets a minutes or less.

[0029] However, when the configuration is to be ap-
plied to a high-speed image forming apparatus, the
heat-resistant resin film (the film) has to be thick such
that the film is prevented from breaking. Since thermal
conductivity of the resin is less than metal, the temper-
ature of the film has to be raised before the film is fed
into the nip part, otherwise the heat cannot be transmit-
ted to the heating target in the nip part. For this reason,
the area of the plate-like part of the heater becomes
large, and high power is required to quickly raise the
temperature.

(Objective of the Invention)

[0030] With a fixing apparatus and a heating appara-
tus using the mass capacitor mentioned above as an
auxiliary power supply, the following problems are now
clear.
[0031] In order to shorten the starting time, while re-
ducing the heat capacity of the fixing roller (heating roll-
er), it is necessary to provide high power to the fixing
roller. Then, in order to obtain high power from the aux-
iliary power supply, a high voltage is more desirable than
a large current in view of the load of wiring and a circuit.
[0032] However, in a case that an auxiliary power sup-
ply employing a mass capacitor is used, and the fixing
roller temperature is controlled by turning on/off the
power supply, high power is supplied to the heater,
which causes sharp changes of the temperature of the
fixing roller, as shown by Fig.4. Accordingly, when the
temperature of the fixing roller changes in the middle of
fixing an image on the heating target, unevenness of im-
age quality develops, and the image quality is degraded.
[0033] As mentioned above, a heating roller, having
a core metal covered by an elastic layer (heat-resistant
rubber) is available, which prevents gloss unevenness
from occurring, and provides a high quality image. How-
ever, the elastic layer has poor thermal conductivity, and
as many sheets are processed, the surface temperature
of the heating roller tends to fall, causing poor fixing. In
order to avoid this poor fixing, some image forming ap-
paratuses secure fixing quality by reducing process
speed, when the surface temperature of the heating roll-
er becomes lower than a predetermined temperature.
Thus, the poor thermal conductivity of the elastic layer
of the heating roller works against the speed.
[0034] Further, in order to use up the energy that the
mass capacitor holds at the starting time that lasts sev-
eral seconds to dozens of seconds, a configuration that
takes out high power from the mass capacitor is re-
quired. Since the power = voltage x current, high power
can be obtained from the mass capacitor by making out-
put voltage of the mass capacitor high, and increasing
the output current of the mass capacitor.
[0035] However, the maximum current of a halogen
heater that is usually used for heating of the heating roll-
er is about 10 A through 12 A, and it is difficult to increase
the maximum current. This is because the life of the hal-
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ogen heater becomes short if a large current is supplied
to the halogen heater. Therefore, in order to supply high
power to the halogen heater, the voltage needs to be
raised.
[0036] However, the mass capacitor has an inherent
characteristic in that the voltage per one capacitor cell
is as low as about several volts, a little more than 1 V in
the case of a hydro-system, and a little less than 3 V in
the case of an organic system. The low voltage is for
preventing an electrolytic solution from forming inside
the capacitor cell of the mass capacitor. For this reason,
when the halogen heater conventionally used is to gen-
erate heat for heating, dozens of the mass capacitor
cells are connected in series to make a power supply
unit capable of supplying about 50 V through 100 V to
the halogen heater.
[0037] Installing the power supply unit of a high volt-
age in the apparatus, however, poses the following
problems. Although an access to the inside of the appa-
ratus is in many cases performed by a maintenance per-
son, a power supply terminal may be inadvertently
touched during maintenance work, and an electric
shock accident may occur. Further, it is conceivable that
a general office worker accesses inside the apparatus
for removing a jammed sheet of paper, and the like. For
this reason, a preventive measure against an electric
shock is required.
[0038] Further, as the storage capacity of a capacitor
cell of the mass capacitor is becoming large, the number
of the capacitor cells to be connected in series for ob-
taining the high voltage and high power is decreasing,
and the fewer number of capacitor cells are capable of
raising the temperature of the heating target. However,
in order to obtain the high voltage using the mass ca-
pacitor, it is necessary to increase the number of the
capacitor cells, and in other words, an excess capacity
of the capacitor cells has to be provided as the config-
uration of the power supply unit. At present, since the
energy density of the mass capacitor is still low, the size
is large, and the cost is still high, it is essential to reduce
the number of capacitor cells.
[0039] That is, where a halogen heater is employed
as the heating element, in order to raise the supply volt-
age to the halogen heater, capacitor cells capable of
providing excess energy are needed, and the power
supply for supplying power to the halogen heater be-
comes large in size and high in cost.
[0040] Further, another important objective is related
to preventing an overshoot of the temperature. At
present, a thermistor is used for detecting the tempera-
ture of the fixing roller. Although the size of the thermis-
tor is quite small and reaction speed is improved, the
temperature detecting speed of the thermistor is still low
for the configuration where power supplied to the halo-
gen heater is high, and the temperature rises quickly.
Thus, the overshoot of the temperature is another prob-
lem to be solved.

BRIEF SUMMARY OF THE INVENTION

[0041] The present invention is made in order to solve
the above-mentioned problems, aiming at providing a
heating apparatus that is capable of heating with little
temperature change, using as much stored energy of
the capacitor as possible, quickly raising the tempera-
ture such that the starting time can be shortened, pro-
viding high-definition and high-speed, and improving
separation characteristics of the heating unit from a ton-
er image.
[0042] Another object of the present invention is to
provide an image forming apparatus that can make a
high quality output without unevenness of the image.
[0043] Another object of the present invention is to
provide a fixing apparatus, the heating apparatus, and
the image forming apparatus that are safe in view of an
electric shock hazard by lowering the output voltage of
the source of auxiliary power.
[0044] Another object of the present invention is to
provide the heating apparatus, the fixing apparatus, and
the image forming apparatus that allow the size of the
auxiliary power supply to be small, an installation space
to be small, and production costs to be low.
[0045] Another object of the present invention is to
provide the heating apparatus, the fixing apparatus, and
the image forming apparatus wherein the temperature
overshoot is reduced.

(Means for solving the problems)

[0046] In order to attain the above-mentioned objects,
the heating apparatus according to a feature of the
present invention includes a heating unit, the tempera-
ture of which is raised by heat generated by a heating
unit, a main power supply that uses the commercial
power supply and supplies power to the heating unit,
and a mass capacitor, used as an auxiliary power sup-
ply, which further includes a plurality of capacitor cells
for supplying power to the heating unit, which capacitor
cells are charged by the commercial power supply,
wherein the number of the cells to be connected is var-
iable at least at the time of electric discharge.
[0047] The heating apparatus according to another
feature of the present invention includes a main heating
unit that generates heat by power supplied from the
main power supply that is capable of supplying steady
power, an auxiliary power supply that can be charged,
an auxiliary heating unit that generates heat by power
supplied from the auxiliary power supply, and a heating
target that is heated by the main heating unit and the
auxiliary heating unit, wherein the output voltage of the
auxiliary power supply is reduced according to prede-
termined directions.
[0048] The heating apparatus according to another
feature of the present invention includes a heating unit
that generates heat by power supplied, power supply
means for supplying power to the heating unit, the power
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supply means including at least an auxiliary power sup-
ply that can be charged, and a step-up means for step-
ping-up the output voltage of the auxiliary power supply.
[0049] The heating apparatus according to another
feature of the present invention includes the main heat-
ing unit that generates heat by steady power supplied
from the main power supply, the auxiliary power supply
that can be charged, the step-up means for stepping-up
the output voltage of the auxiliary power supply, the aux-
iliary heating unit heated by power supplied from the
step-up means, and the heating target heated by the
main heating unit and the auxiliary heating unit, wherein
detection means is provided for detecting information
about the auxiliary power supply, and the output voltage
of the step-up means is controlled based on the infor-
mation detected by the detection means.
[0050] The fixing apparatus according to another fea-
ture of the present invention includes one of the heating
apparatuses described above as fixing means for fixing
yet-to-be-fixed material on the heating target.
[0051] The image forming apparatus according to an-
other feature of the present invention includes image
formation means for forming an image on a recording
medium, and image heating means for heating the im-
age on the recording medium, wherein the image heat-
ing means employs one of the heating apparatuses de-
scribed above.
[0052] The image forming apparatus according to an-
other feature of the present invention includes image
formation means for forming a yet-to-be-fixed image on
a recording medium, and fixing means for heating and
fixing the yet-to-be-fixed image on the recording medi-
um, wherein the fixing means employs one of the heat-
ing apparatuses descried above.

BRIEF EXPLANATION OF THE DRAWINGS

[0053]

Fig.1 is a schematic diagram of the circuit configu-
ration of the fixing apparatus according to Embodi-
ment 1 of the present invention, wherein capacitor
cells are connected in series.
Fig.2 is a schematic diagram of the circuit configu-
ration of the fixing apparatus of Embodiment 1 of
the present invention, wherein capacitor cells are
connected in parallel.
Fig.3 is a schematic diagram for explaining Embod-
iment 1 of the present invention.
Fig.4 is a graph showing temperature change of a
fixing roller of the fixing apparatus, wherein a con-
ventional capacitor is used as an auxiliary power
supply according to Embodiment 1 of the present
invention.
Fig.5 is a schematic diagram showing connection
variations of capacitor cells according to Embodi-
ment 2 of the present invention.
Fig.6 is a schematic diagram showing the circuit

configuration of the fixing apparatus according to
Embodiment 3 of the present invention.
Fig.7 is a schematic diagram showing the fixing ap-
paratus according to Embodiment 1 of the present
invention.
Fig.8 is a cross-sectional view showing the detailed
configuration of a fixing roller of the fixing apparatus
according to Embodiment 1 of the present inven-
tion.
Fig.9 is a cross-sectional view showing a heating
apparatus according to Embodiment 4 of the
present invention.
Fig.10 is a schematic diagram showing the circuit
configuration of the fixing apparatus according to
Embodiment 4 of the present invention.
Fig.11 is a schematic diagram showing the circuit
configuration of the fixing apparatus according to
Embodiment 9 of the present invention.
Fig.12 is a graph showing the temperature standup
characteristic of the heating roller according to Em-
bodiment 9 of the present invention.
Fig.13 is a schematic diagram showing a Compar-
ative Example of circuit configuration of the fixing
apparatus for comparison purposes.
Fig.14 is a timing chart showing a Comparative Ex-
ample of heating operations of the heating appara-
tus according to Embodiment 9 of the present in-
vention.
Fig.15 is a schematic diagram showing the circuit
configuration of the fixing apparatus according to
Embodiment 10 of the present invention.
Fig.16 is a schematic diagram showing Compara-
tive Example 3 of the fixing apparatus for compari-
son purposes.
Fig.17 is a schematic diagram showing the circuit
configuration of the fixing apparatus according to
Embodiment 11 of the present invention.
Fig.18 is a schematic diagram showing the circuit
configuration of the fixing apparatus according to
Embodiment 12 of the present invention.
Fig.19 is a schematic diagram showing the auxiliary
power supply according to Embodiment 13 of the
present invention.
Fig.20 is a table showing experimental values about
an influence of an electric current to a human body
according to "Electrician's Text" published by The
Japan Electric Association.
Fig.21 is a schematic diagram showing the circuit
configuration of the fixing apparatus according to
Embodiment 14 of the present invention.
Fig.22 is a timing diagram showing a Comparative
Example of heating operations of the fixing appara-
tus according to Embodiment 14 of the present in-
vention.
Fig.23 is a schematic diagram showing a Compar-
ative Example of circuit configuration of the fixing
apparatus for comparison purposes.
Fig.24 is a schematic diagram showing a part of cir-
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cuit configuration of the fixing apparatus according
to Embodiment 15 of the present invention.
Fig.25 is a set of graphs showing temporal changes
of an input voltage Vin, an output voltage Vout, and
the temperature of the heating roller concerning a
step-up means according to Embodiment 15 of the
present invention.
Fig.26 is a set of graphs showing temporal changes
of an input voltage Vin, an output voltage Vout, and
the temperature of the heating roller concerning a
step-up means according to Embodiment 16 of the
present invention.
Fig.27 is a schematic diagram showing the circuit
configuration of the fixing apparatus according to
Embodiment 17 of the present invention.
Fig.28 is a cross-sectional view showing the outline
of the fixing apparatus according to Embodiment 17
of the present invention.
Fig.29 is a schematic diagram showing the circuit
configuration of the fixing apparatus according to
Embodiment 18 of the present invention.
Fig.30 is a schematic diagram showing a part of the
circuit configuration of the fixing apparatus accord-
ing to Embodiment 17 of the present invention.
Fig.31 is a set of graphs showing a Comparative
Example of operations of the fixing apparatus ac-
cording to Embodiment 18 of the present invention.
Fig.32 is a set of graphs showing temporal changes
of an input voltage Vin, an output voltage Vout, and
the temperature of the heating roller concerning a
step-up means according to Embodiment 19 of the
present invention.
Fig.33 is a set of graphs showing temporal changes
of an input voltage Vin, an output voltage Vout, and
the temperature of the heating roller concerning a
step-up means according to Embodiment 20 of the
present invention.
Fig.34 is a schematic diagram showing the circuit
configuration of the fixing apparatus according to
Embodiment 20 of the present invention.

PREFERRED EMBODIMENTS

[0054] Fig.7 shows an outline of Embodiment 1 of the
present invention. Embodiment 1 is an embodiment of
the image forming apparatus employing an electro-pho-
tographic system, including a fixing apparatus. A photo
conductor 1 in the shape of a drum, for example, is used
as an image holding body, which is rotationally driven
by a driving unit that is not illustrated. Around the photo
conductor 1, in the rotational direction shown by an ar-
row, one by one, an electrification apparatus 2 serving
as electrification means, a mirror 3 serving as a part of
exposure means, and a development apparatus 4 serv-
ing as development means, a transfer apparatus 5 serv-
ing as transfer means for transferring a toner image, yet-
to-be-fixed, on the photo conductor 1 to a sheet-like
heating target, i.e., a recording medium, such as trans-

fer paper P (e.g. plain paper and OHP sheet), and a
cleaning apparatus 6 serving as cleaning means, etc.,
are arranged.
[0055] The electrification apparatus 2 includes an
electrification roller, and the development apparatus 4
includes a development roller 4a. The cleaning appara-
tus 6 includes a blade 6a that is in sliding contact with
the cylindrical surface of the photo conductor 1.
[0056] The mirror 3 scans the photo conductor 1 by
the exposure means with exposure light Lb between the
electrification apparatus 2 and the development roller
4a, and the position where the exposure light Lb is irra-
diated on the photo conductor 1 is named exposure po-
sition 7. The transfer apparatus 5 opposes the surface
of the photo conductor 1 at a position named transfer
position 8.
[0057] A pair of resist rollers 9 is provided at an up-
stream position in the conveyance direction of the trans-
fer paper P as viewed from the transfer position 8, and
the transfer paper P is sent out by a feed roller 10 from
a paper tray toward the resist roller pair 9. The transfer
paper P is guided by a conveyance guide, which is not
illustrated, and stops at the resist roller pair 9.
[0058] In a downstream position viewed from the
transfer position 8 in the transfer paper conveyance di-
rection, a fixing apparatus 12 serving as a heating ap-
paratus that includes a heating roller 11 is arranged.
[0059] In this image forming apparatus, image forma-
tion is performed as follows. At the time of use, the photo
conductor 1 starts rotating, the photo conductor 1 is uni-
formly charged by the electrification apparatus 2 in the
dark during rotation of the photo conductor 1, and a stat-
ic latent image corresponding to an image to be formed
is formed by scanning the exposure light Lb being irra-
diated at the exposure position 7 on the photo conductor
1 through the mirror 3 by the exposure means. The static
latent image on the photo conductor 1 moves to the lo-
cation of the development apparatus 4 by rotation of the
photo conductor 1, a visible image is formed by the de-
velopment apparatus 4 by applying toner, and a toner
image is formed.
[0060] On the other hand, the feed roller 10 starts
feeding the transfer paper P from the paper tray, the
transfer paper P passes along the conveyance course
shown by a dashed line, and waits for a timing of sending
at the position of the pair of resist rollers 9, such that the
timing agrees with the toner image on the photo con-
ductor 1 arriving at the transfer position 8. When the tim-
ing comes, the transfer paper P that is standing by at
the position of the resist roller pair 9 is further transport-
ed to the transfer position 8 by the resist roller pair 9.
[0061] The toner image on the photo conductor 1 and
the transfer paper P meet at the transfer position 8, and
the toner image on the photo conductor 1 is transferred
to the transfer paper P by an electric field generated by
the transfer apparatus 5. Accordingly, the photo conduc-
tor 1, the electrification apparatus 2, the exposure
means, the development means 4, and the transfer ap-
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paratus 5 constitute image formation means for forming
the yet-to-be-fixed image that is a toner image on the
transfer paper P. The transfer paper P holds the trans-
ferred toner image, and is conveyed toward the fixing
apparatus 12. While passing the fixing apparatus 12, the
toner image is fixed, and the transfer paper P is deliv-
ered to a delivery unit that is not illustrated.
[0062] Further, toner that remains on the photo con-
ductor 1, without being transferred at the transfer posi-
tion 8, is cleaned by the blade 6a when arriving at and
passing the cleaning apparatus 6 with the rotation of the
photo conductor 1, and the next image formation may
start.
[0063] Fig.8 shows a detailed configuration of the fix-
ing apparatus 12. The fixing apparatus 12 includes the
heating roller 11 as a heating unit, and a pressurization
roller 13 as a pressurization unit that contacts the heat-
ing roller 11 with pressure. A driving unit that is not illus-
trated drives the heating roller 11 and the pressurization
roller 13. The heating roller 11 is heated by heat gener-
ated by a main heating unit 11a and an auxiliary heating
unit 11b. The heating units 11a and 11b, also collectively
called a heating unit, typically employ halogen heaters.
However, other heating material, such as a resistance
heating element, may be used instead.
[0064] While the transfer paper P that holds toner im-
age t passes the nipping part of the heating roller 11 and
the pressurization roller 13, the toner image t is fixed by
heating and pressurization by the heating roller 11 and
the pressurization roller 13.
[0065] Figs.1 and 2 show circuit configurations of the
fixing apparatus 12 that include a main power supply 14,
an auxiliary power supply 15, a charger 16, a switch 17
serving as charging/discharging switching means for
switching between charging and discharging of the aux-
iliary power supply 15, a temperature sensor 18 serving
as temperature detection means for detecting the tem-
perature (surface temperature) of the heating roller 11,
configuration switching means 19, and a power switch
20 for controlling power supply to the heating unit 11a.
The heating roller 11 includes the heating units 11a and
11b. The heating unit 11a generates heat with power
supplied from the main power supply 14 through the
power switch 20, and heats the heating roller 11.
[0066] The main power supply 14 receives external
power, typically commercial power, by connecting to a
wall socket installed near the place where the image
forming apparatus is installed, and outputs power, which
may be one of voltage-adjusted alternate current and
rectified DC, according to the heating roller 11. The aux-
iliary power supply 15 is capable of being charged and
discharging, and employs an electric double layer ca-
pacitor that is a mass capacitor according to the embod-
iment. The mass capacitor, which does not utilize a
chemical reaction as a rechargeable battery does, has
the following outstanding features.

(1) Charge time is short.

[0067] Where a common nickel-cadmium battery is
used as the rechargeable battery of the auxiliary power
supply, it takes several hours for charging even if charg-
ing is performed under a rapid charge mode. For this
reason, a large power supply for heating is available on-
ly several times a day, and every several hours, which
is not practical. On the other hand, with the auxiliary
power supply using the mass capacitor, since the rapid
charge is completed in a short period of time, such as
from dozens of seconds to several minutes, the number
of times of heating using the auxiliary power supply can
be increased to a practical number of times. According-
ly, when a mass capacitor is used as an auxiliary power
supply according to the embodiment, compared with the
case where a common nickel-cadmium battery is used
as an auxiliary power supply, the number of times of
heating of the fixing roller using the auxiliary power sup-
ply within the same given period of time increases.

(2) Service life is long.

[0068] The service life of a nickel-cadmium battery is
short, such as the number of times of charging/discharg-
ing being 500 to 1000 times. For this reason, the service
life is short for an auxiliary power supply for heating, and
the time, effort and cost of replacements pose a prob-
lem. On the other hand, an auxiliary power supply using
the mass capacitor can be charged/discharged for
10,000 times or more, almost an eternal service life, and
also is subject to little degradation by repeated charging/
discharging. Accordingly, the mass capacitor is advan-
tageous especially for heating apparatuses and image
forming apparatuses that repeatedly switch between a
standby mode and an operation mode. Further, since
the mass capacitor requires neither liquid exchange nor
liquid supplement, which is required by a lead storage
battery, maintenance is hardly needed.

(3) Safety is high.

[0069] A rechargeable battery, using a chemical reac-
tion, has the risk of a container becoming pressurized
by the gas produced by the chemical reaction, and ex-
ploding, when charging is continued after the recharge-
able battery is fully charged while there is no electric
discharge. On the other hand, since an auxiliary power
supply using a mass capacitor is based not on a chem-
ical reaction, but on a physical phenomenon, no gas is
generated, and it is safe.
[0070] In recent years and continuing, capacitors that
can store a great amount of electric energy are being
developed to an extent that the capacitor is used by an
electric car. For example, an electric double layer ca-
pacitor that NIPPON CHEMI-CON CORP. developed
has a static capacity of about 2000 F, which capacity is
sufficient for the power being supplied for several sec-
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onds, or dozens of seconds. Further, NEC's hyper-ca-
pacitor provides about 80 F, which is capable of supply-
ing a current of about 10 A for dozens of seconds.
[0071] According to the embodiment, the power sup-
ply to the heating units 11a and 11b of the heating roller
11 is arranged such that power is supplied to the heating
unit 11a from the main power supply 14 via the power
switch 20, and power is supplied to the heating unit 11b
from the auxiliary power supply 15 through the switch
17. Accordingly, the heating roller 11 is heated by the
power supplied from both the main power supply 14 and
the auxiliary power supply 15 for a predetermined short
time that ranges from several seconds to about dozens
of seconds, the combined power level exceeding the
maximum power available from the main power supply
14 alone.
[0072] When the auxiliary power supply 15 including
a capacitor is not fully charged, the switch 17 is switched
to a point on the side of the charger 16 by control means
that is not illustrated during a period of time when not
much power is being consumed, such as during the
standby mode. Then, the auxiliary power supply 15 is
charged by direct-current power provided by the charger
16 through the switch 17, the direct-current power being
transformed from alternating-current power supplied by
the main power supply 14. When the heating roller 11
requires high power, such as at starting when the tem-
perature of the heating roller 11 is required to rapidly rise
from room temperature to operating temperature (tem-
perature at which fixing can be performed), the control
means turns the switch 17 to a point on the side of the
heating unit 11b so that the auxiliary power supply 15 is
connected to the heating unit 11b through the switch 17.
[0073] In this manner, when the heating roller 11 re-
quires high power, the power from the main power sup-
ply 14 and the auxiliary power supply 15 are supplied to
the heating units 11a and 11b, respectively, of the heat-
ing roller 11, and the temperature of the heating roller
11 is raised in a short period of time. Using a capacitor
as the auxiliary power supply 15 provides an effect that
is not available from a rechargeable battery.
[0074] The control means that is not illustrated turns
on the power switch 20 when a detection signal from the
temperature sensor 18 indicates that the surface tem-
perature of the heating roller 11 is below a predeter-
mined temperature at which fixing is to be performed;
and turns off the power switch 20 when the surface tem-
perature of the heating roller 11 is equal to or higher than
the predetermined temperature at which fixing is to be
performed such that the power supply to the heating unit
11a from the main power supply 14 is shut off for main-
taining the surface temperature of the heating roller 11.
[0075] According to the embodiment of the present in-
vention, the auxiliary power supply 15 includes at least
two capacitor cells 15a and 15b, wherein modes of con-
nection of the capacitor cells 15a and 15b are selectable
at least when supplying power. Further, the configura-
tion of the auxiliary power supply 15 that includes the

capacitor cells 15a and 15b can be changed at least at
the time of electric discharge. The configuration change
means 19 changes the configuration so that the power
supplied to the heating units 11a and 11b becomes low
when the temperature of the heating roller 11 becomes
high based on the detection signal from the temperature
sensor 18.
[0076] For example, the configuration change means
19 connects the capacitor cells 15a and 15b in series,
as shown by Fig.1, when the temperature of the heating
roller 11 is lower than the predetermined temperature,
such as at the time of initial heating, so that the voltage
applied to the heating unit 11b is high, making the power
supplied to the heating unit 11b high.
[0077] When the temperature of the heating roller 11
becomes equal to or greater than the predetermined
temperature, the configuration change means 19 con-
nects the capacitor cells 15a and 15b in parallel as
shown by Fig.2, so that the voltage applied to the heat-
ing unit 11b is lowered as shown by Fig.4, and the power
supplied to the heating unit 11b is lowered. In this man-
ner, turning on and off the power supplied to the heating
units 11a and 11b of the heating roller 11 from the main
power supply 14 and the auxiliary power supply 15
makes the temperature change of the heating roller 11
less steep, and heating unevenness of the image
formed on the transfer paper P becomes small, provid-
ing a high quality image.
[0078] In addition, as to the connecting mode of the
capacitor cells 15a and 15b, the capacitor cells 15a and
15b do not have to be connected in series as shown by
Fig.1, but only one capacitor cell, e.g., the capacitor cell
15a, may be connected to the heating unit 11b through
the switch 17 as shown by Fig.3. However, in Fig.3,
since the energy that is supplied to the heating unit 11b
is only a part of the stored energy of the auxiliary power
supply 15, and since the stored energy between the ca-
pacitor cell 15a and the capacitor cell 15b becomes un-
balanced, which can be a cause for an imbalance at the
time of charge, it is desirable that the capacitor cells 15a
and 15b be connected in series for providing the power
to the heating unit 11b as shown by Fig.1.
[0079] According to Embodiment 1, the heating appa-
ratus includes the heating roller 11 serving as a heating
component, the temperature of which is raised by heat
generated by the heating units 11a and 11b; the main
power supply 14 for supplying power to the heating unit
11a based on an external power supply, such as a com-
mercial power supply; and the auxiliary power supply
15, including the mass capacitor consisting of a plurality
of capacitor cells, such as the capacitor cells 15a and
15b, which is charged by an external power supply for
supplying power to the heating unit 11b. Therein, the
connecting mode of the plurality of capacitor cells, such
as the capacitor cells 15a and 15b, is made variable at
least at the time of electric discharge. In this manner,
temperature unevenness of the heating units can be re-
duced by supplying a lower power level to the heating
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unit 11b. That is, if high power is supplied by a high volt-
age when the temperature of the heating units is low,
the temperature unevenness of the heating units be-
comes large; but, by supplying a lower power level to
the heating unit 11b by a lower voltage, generating of
temperature unevenness of the heating component 11
can be reduced and temperature change of the heating
component 11 can be made small.
[0080] Further, according to Embodiment 1, the con-
figuration is such that the plurality of capacitor cells,
such as the capacitor cells 15a and 15b, can be con-
nected in parallel and in series. In this manner, as much
energy stored by the capacitor cells as possible can be
used.
[0081] Further, according to Embodiment 1, the de-
tection means (temperature sensor 18) is provided for
detecting the situation of the apparatus concerned and
changing connection mode of the plurality of capacitor
cells, such as the capacitor cells 15a and 15b, using the
detection information from the detection means. In this
manner, the temperature change can be made small
and the starting time for fixing can be shortened.
[0082] Further, according to Embodiment 1, the tem-
perature sensor 18 serving as the temperature detection
means for detecting the temperature of the heating com-
ponent 11 is used as the detection means. In this man-
ner, the temperature change can be made small and the
starting time can be shortened.
[0083] Further, since according to Embodiment 1,
when the plurality of capacitor cells, such as the capac-
itor cells 15a and 15b, are connected in parallel, and
power is supplied to the heating component 11 from the
capacitor cells, when the temperature of the heating
component 11 is higher than the predetermined temper-
ature, the temperature change of the heating compo-
nent 11 can be made small.
[0084] Further, according to Embodiment 1, when the
plurality of capacitor cells, such as the capacitor cells
15a and 15b, are connected in series and power is sup-
plied to the heating component 11 from the capacitor
cells, when the temperature of the heating component
11 is lower than the predetermined temperature, the
temperature rise can be made quickly and the temper-
ature change can be made small.
[0085] Fig.5 shows various connection modes of ca-
pacitor cells according to Embodiment 2 of the present
invention. In Embodiment 2, the mass electric double
layer capacitor of the auxiliary power supply 15, de-
scribed with reference to Embodiment 1, includes a plu-
rality of capacitor cells 15a through 15f. When the ca-
pacitor cells 15a through 15c connected in series, and
the capacitor cells 15d through 15f connected in series
are connected in parallel, as shown at (a) of Fig.5, the
output voltage of the auxiliary power supply 15 is 3v,
where v represents the voltage of each of the capacitor
cells 15a through 15f.
[0086] In the case that is shown at (b) of Fig.5, the
capacitor cells 15a and 15b connected in series, the ca-

pacitor cells 15c and 15d connected in series, and the
capacitor cells 15e and 15f connected in series are con-
nected in parallel, wherein the output voltage of the aux-
iliary power supply 15 is 2v. Further, in the case that is
shown by at (c) of Fig.5, each of the capacitor cells 15a
through 15f is connected in parallel, wherein the output
voltage of the auxiliary power supply 15 is 1v.
[0087] The configuration change means 19 changes
the connection mode of the capacitor cells 15a through
15f according to the temperature of the heating roller 11
based on the detection signal from the temperature sen-
sor 18. The configuration change means 19 does not
have to change the connecting mode using all the three
modes, namely the modes marked by (a), (b) and (c) in
Fig.5. Rather, the mode change may be between the
modes marked (a) and (b), for example, in Fig.5.
[0088] As for the heating units 11a and 11b, there is
a minimum heating voltage at which heat generating is
stopped. For this reason, if the number of sequences of
parallel connection and the number of in-series connec-
tions of the capacitor cells 15a through 15f are changed
in a simple manner such as shown by Fig.1 and Fig.2,
the heating units 11a and 11b may not generate suffi-
cient heat at the time of low power supply. In this case,
the configuration change means 19 changes the con-
nection mode of the capacitor cells 15a through 15f to
the mode marked by (a) of Fig.5, and the mode marked
by (b) of Fig.5, based on a detection signal from the tem-
perature sensor 18 according to the temperature of the
heating roller 11 (i.e., whether the temperature of the
heating roller 11 reaches the predetermined tempera-
ture). In other words, when the temperature of the heat-
ing roller 11 does not reach the predetermined temper-
ature, the capacitor cells 15a through 15f are connected
as shown by (a) of Fig.5; and when the temperature of
the heating roller 11 is higher than the predetermined
temperature, the capacitor cells 15a through 15f are
connected as shown by (b) Fig.5. In this manner, slightly
higher voltages of 2v and 3v (voltages providing a small
temperature change) are applied to the heating unit 11b,
and an image forming apparatus having the heating roll-
er 11 that generates small unevenness of the tempera-
ture change is realized.
[0089] According to Embodiment 2, the temperature
change of the heating component can be made small,
since the number of sequences of parallel connections
of two or more capacitor cells 15a through 15f is made
variable.
[0090] Fig.6 shows a circuit configuration of the fixing
apparatus according to Embodiment 3 of the present in-
vention. Embodiment 3 is similar to Embodiment 1, and
in addition the control unit of the image forming appara-
tus calculates and stores the number of image formation
sheets that are processed in continuation. In Embodi-
ment 3, the information about the number of image for-
mation sheets processed in continuation is provided to
the configuration change means 19. The configuration
change means 19 receives the information about the
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number of image formation sheets processed in contin-
uation from the control unit instead of the detection in-
formation from the temperature sensor 18, and controls
the connection mode of the capacitor cells 15a and 15b
according to the information about the number of image
formation sheets processed in continuation in order to
properly control the power provided to the heating unit
11b.
[0091] That is, as the number of image formation
sheets processed in continuation increases, the temper-
ature of the heating roller 11 decreases. Accordingly, the
configuration change means 19 changes the connection
mode of the capacitor cells 15a and 15b such that the
power supplied to the heating unit 11b becomes higher
as the number of image formation sheets processed in
continuation increases. For example, while the number
of image formation sheets processed in continuation
does not reach a predetermined number of sheets, the
capacitor cells 15a and 15b are connected as shown by
Fig.2; and when the number of image formation sheets
processed in continuation becomes equal to or greater
than the predetermined number of sheets, the configu-
ration change means 19 connects the capacitor cells
15a and 15b as shown by Fig.1.
[0092] According to Embodiment 3, the temperature
change of the heating component can be made small,
since the connection mode of the capacitor cells is
changed based on the number of sheets that are con-
tinuously heated (i.e., the number of image formation
sheets processed in continuation).
[0093] Further, according to Embodiments 1 through
3, the image forming apparatus includes the image for-
mation means (the photo conductor 1, the electrification
apparatus 2, the exposure means, the development
means 4, and the transfer apparatus 5) for forming an
image on the transfer paper P as the heating target, and
the image heating means for heating the image on the
transfer paper P, wherein the image heating means em-
ploys the fixing apparatus 12 serving as the heating ap-
paratus as described above. In this manner, uneven-
ness of the image can be eliminated and the output qual-
ity can be improved.
[0094] Further, according to Embodiments 1 through
3, the image forming apparatus includes the image for-
mation means (the photo conductor 1, the electrification
apparatus 2, the exposure means, the development
means 4, and the transfer apparatus 5) for forming a
yet-to-be-fixed image on the transfer paper P that is the
heating target, and the fixing means for heating the yet-
to-be-fixed image on the transfer paper P, and fixing to
the transfer paper P, wherein the fixing means employs
the fixing apparatus 12. In this manner, unevenness of
the image can be eliminated and the output quality can
be improved.
[0095] Fig.9 shows the heating apparatus according
to Embodiment 4 of the present invention. While the
above-mentioned Embodiment 1 employs the heating
roller 11, Embodiment 4 employs a heating roller 21. The

heating roller 21 includes an elastic layer and a demold-
ing layer formed one by one in this sequence on the core
metal, thus having a three-layer structure.
[0096] Fig.10 shows a circuit configuration of the fix-
ing apparatus 12 according to Embodiment 4. A control
unit 22 serving as control means for turning on and off
power to a heating unit 11a includes a control device,
such as a CPU. When the surface temperature of the
heating roller 21 is below a predetermined temperature,
the control unit 22 turns on the switch 20 based on a
detection signal from the temperature sensor 18 such
that power is supplied from the main power supply 14
to the heating unit 11a. When the surface temperature
of the heating roller 21 exceeds the predetermined tem-
perature, the switch 20 is turned off such that the power
from the main power supply 14 to the heating unit 11a
of the heating roller 21 is stopped. In this manner, the
surface temperature of the heating roller 21 is controlled
at the predetermined temperature.
[0097] A charging/discharging switching unit 23 serv-
ing as charging/discharging switching means for switch-
ing between charging and discharging of the auxiliary
power supply 15 turns a switch 17 to the side of the
charger 16 during a period while power consumption is
comparatively low if the auxiliary power supply 15 is not
fully charged. Then, the charger 16 charges the auxiliary
power supply 15 through the switch 17. If high power is
required, such as at the time of the standup when the
temperature of the heating roller 21 is to be quickly
raised from room temperature to operating temperature
(temperature appropriate for fixing operations), the
charging/discharging switching unit 23 turns the switch
17 to the side of the heating unit 11b such that the power
from the auxiliary power supply 15 is supplied to the
heating unit 11b via the switch 17.
[0098] According to Embodiment 4, since the elastic
layer covers the core metal of the heating roller 21, the
elasticity of the elastic layer provides close contact of
the heating roller 21 to the toner layer on the transfer
paper P, and a high quality image without gloss uneven-
ness is obtained. Further, even if relatively poor thermal
conductivity of the elastic layer of the heating roller 21
causes reduction of the surface temperature of the heat-
ing roller 21 in the case that only the main power supply
14 supplies the power to the heating unit 11a and the
number of image formation sheets is large, a high image
fixing quality is available without reducing process
speed by the auxiliary power supply 15 supplying the
power to the heating unit 11b.
[0099] As the core of the heating roller 21, metal hav-
ing high thermal conductivity, such as iron, aluminum,
and stainless steel, is used.
[0100] As the elastic layer of the heating roller 21, a
heat-resistant high elastic material, such as silicone rub-
ber, fluoride rubber, and the like, is used. Especially, sil-
icone rubber is desirable as the material of the elastic
layer of the heating roller 21 from the point of heat re-
sistance and durability. As for thickness of the elastic
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layer of the heating roller 21, about 0.1 through 1 mm is
desirable depending upon rubber hardness of the ma-
terial to be used. If the thickness of the elastic layer of
the heating roller 21 is thinner than 0.1 mm, unevenness
of the toner layer and the transfer paper cannot be ab-
sorbed (eliminated), and a poor image, with such as
gloss unevenness, arises. Further, if the elastic layer of
the heating roller 21 is thicker than 1 mm, the heat ca-
pacity of the heating roller 21 becomes too great, and it
takes a long time at the starting up, which is not desira-
ble.
[0101] As the demolding layer of the heating roller 21,
a heat-resistant resin is used, such as a fluoro-resin and
silicone resin. As for the mold-release characteristic and
durability, especially a fluoro-resin is desirable for the
demolding layer of the heating roller 21, such as PFA
(perfluoro alkyl vinyl ether copolymerization resin), PT-
FE (poly tetra fluoro ethylene), and FEP (tetrafluoro eth-
ylene hexafluoropropylene copolymerization resin).
[0102] The thickness of the demolding layer of the
heating roller 21 is preferred to be between 5 and 30
micrometers. Otherwise, if the thickness of the demold-
ing layer of the heating roller 21 is less than 5 microm-
eters, the durability of the demolding layer may become
low; and if the thickness of the demolding layer of the
heating roller 21 exceeds 30 micrometers, the demold-
ing layer may become hard, and poor image quality,
such as gloss unevenness, may result. The demolding
layer of the heating roller 21 is not an indispensable
item; however, the separation of the fixing roller from the
toner on the transfer paper is improved if a demolding
layer of the heating roller 21 is present. Accordingly, it
is desirable for the heating roller 21 to include a demold-
ing layer.
[0103] Thus, according to Embodiment 4, since the
heating roller 21, described in Embodiment 1 as the
heating component, is equipped with an elastic layer, a
high quality image is produced at a high speed.
[0104] Further, according to Embodiment 4, since the
thickness of the elastic layer is 0.1 mm or greater, high
quality is secured.
[0105] Furthermore, according to Embodiment 4,
since a demolding layer is provided in the outermost lay-
er of the elastic layer, the separation nature of the heat-
ing component and the toner image is raised.
[0106] By the way, according to Embodiment 4, if the
surface temperature of the heating roller 21 becomes
below the predetermined temperature, heat cannot be
fully given to the toner on the transfer paper P from the
heating roller 21, and poor fixing is carried out. Embod-
iment 5 of the present invention features the charging/
discharging switching unit 23 described above in refer-
ence to Embodiment 4 being controlled based on the
detection signal from the temperature sensor 18, which
signal indicates whether the surface temperature of the
heating roller 21 becomes the predetermined tempera-
ture while processing a large number of sheets in con-
tinuation (at the time of continuous image formation). If

the surface temperature of the heating roller 21 is de-
termined to be below the predetermined temperature,
the switch 17 is turned on the side of the heating unit
11b such that the auxiliary power supply 15 supplies the
power to the heating unit 11b via the switch 17, and the
surface temperature of the heating roller 21 is main-
tained within a temperature range wherein poor fixing
does not arise. The charging/discharging switching unit
23 turns the switch 17 on the side of the charger 16 dur-
ing the standby when the power consumption is com-
paratively small if the auxiliary power supply 15 is not
fully charged, such that the charger 16 charges the aux-
iliary power supply 15 through the switch 17.
[0107] According to Embodiment 5, wherein the sur-
face temperature of the heating roller 21 is controlled by
turning on and turning off the power supply from the
main power supply 14 to the heating unit 11a by the
switch 20, and the auxiliary power supply 15 employing
a mass capacitor is used, high power is supplied from
the auxiliary power supply 15 to the heating unit 11b
within a short period of time, which causes large fluctu-
ations along the time axis of the surface temperature of
the heating roller 21 as shown by Fig.4.
[0108] In the case that the power supplied to the heat-
ing unit 11a of the fixing apparatus 12 becomes slightly
insufficient, while the heating roller 21 continues heating
operations only with the supply power of the main power
supply 14, power is supplied to the heating unit 11b from
the auxiliary power supply 15. If the power is too high
and quickly supplied from the auxiliary power supply 15,
the surface temperature of the heating roller 21 changes
too much and too quickly while a sheet of image forma-
tion paper is processed, producing unevenness in the
image, and thereby degrading the image quality.
[0109] To cope with this problem, the level of power
supplied from the auxiliary power supply 15 to the heat-
ing unit 11b is adjusted by changing the connection
mode of the plurality of capacitor cells, such as the ca-
pacitor cells 15a and 15b, by the configuration change
means 19. For example, at the time of initial heating
where the surface temperature of the heating roller 21
is determined to be below the predetermined tempera-
ture, based on the detection signal from the temperature
sensor 18, the capacitor cells 15a and 15b are connect-
ed in series as shown by Fig.1 such that high voltage is
supplied to the heating unit 11b.
[0110] Then, in the case of supplying power from the
auxiliary power supply 15 to the heating unit 11b while
image formation is continuously processed, with the sur-
face temperature of the heating roller 21 being above
the predetermined temperature, the configuration
change means 19 changes the connection mode of the
capacitor cells 15a and 15b as shown by Fig.2 such that
low voltage is supplied to the heating unit 11b.
[0111] As described above, according to Embodiment
5, the plurality of capacitor cells, such as the capacitor
cells 15a and 15b, of the auxiliary power supply 15 can
be connected in parallel at least at the time of electric
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discharge. When the surface temperature of the heating
roller 21 becomes slightly lower than the predetermined
temperature such as at the time of continuous image
formation, the capacitor cells, such as the capacitor cells
15a and 15b, are connected in parallel such that low
voltage is supplied to the heating unit 11b. In this man-
ner, when the power from the auxiliary power supply 15
to the heating unit 11b is turned on and turned off,
change of the surface temperature of the heating roller
21 is reduced. That is, the time change of the surface
temperature of the heating roller 21 becomes small,
heating unevenness by the fixing apparatus 12 of the
image becomes small, and quality image formation be-
comes possible.
[0112] According to Embodiment 5, when the surface
temperature of the heating roller 21 becomes below the
predetermined temperature while sheets of the transfer
paper P, which are the heating target, continuously pass
through the fixing apparatus 12 (at the time of continu-
ous image formation), the power is supplied to the heat-
ing unit 11b from the auxiliary power supply 15. In this
manner, temperature decline of the heating roller 21 at
the time of continuous image formation is prevented
from occurring, and a high speed process is realized.
[0113] Further, since the auxiliary power supply 15 is
equipped with a plurality of capacitor cells, such as the
capacitor cells 15a and 15b, and the connection mode
thereof is made switchable according to Embodiment 5,
the power provided from the auxiliary power supply 15
to the heating unit 11b is optimized.
[0114] Further, according to Embodiment 5, since the
capacitor cells 15a and 15b are connected in parallel at
the time of electric discharge of the auxiliary power sup-
ply 15, the stability of the temperature of the heating roll-
er 21 serving as the heating component is enhanced.
[0115] The amount of decline of the surface temper-
ature of the heating roller 21 is mostly decided by the
number of image formation sheets continuously proc-
essed (the number of continuous sheets), although it is
also dependent on the kind of transfer paper P. Accord-
ing to Embodiment 6 of the present invention, the charg-
ing/discharging switching unit 23 described above con-
cerning Embodiment 4 determines whether the number
of sheets becomes greater than a predetermined
number, where the control unit of the image forming ap-
paratus counts the number of sheets. When the number
of sheets is determined to be greater than the predeter-
mined number, the switch 17 is turned on the side of the
heating unit 11b such that the power is supplied from
the auxiliary power supply 15 to the heating unit 11b via
the switch 17 for maintaining the surface temperature of
the heating roller 21 within the temperature range so that
satisfactory fixing is available without sacrificing speed.
Here, the predetermined number of sheets is dependent
on the injection power from the main power supply 14,
the configuration of the heating roller 21 (especially heat
capacity and heat conductivity), a process, a convey-
ance interval (distance) of the transfer paper, the kind

of transfer paper, etc. When the auxiliary power supply
15 is not fully charged, the charging/discharging switch-
ing unit 23 turns the switch 17 on the side of the charger
16 during the standby, etc., when power consumption is
comparatively small, such that the charger 16 charges
the auxiliary power supply 15 through the switch 17.
[0116] Further, the charging/discharging switching
unit 23 adjusts the level of power supplied to the heating
unit 11b by switching the connection mode of the capac-
itor cells 15a and 15b, such that high power is supplied
to the heating unit 11b from the auxiliary power supply
15, for example, at the time of initial heating when the
surface temperature of the heating roller 21 is deter-
mined to be low based on the detection signal from the
temperature sensor 18 by connecting the capacitor cells
15a and 15b in series as shown in Fig.1.
[0117] Afterward, during the time of continuous
processing (at the time of continuous image formation),
with the surface temperature of the heating roller 21 be-
ing higher than the predetermined temperature, the
charging/discharging switching unit 23 connects the plu-
rality of capacitor cells, such as the capacitor cells 15a
and 15b, in parallel as shown by Fig.2, such that the
power supplied to the heating unit 11b from the auxiliary
power supply 15 become low.
[0118] According to Embodiment 6, the power is sup-
plied to the heating unit 11b from the auxiliary power
supply 15 when the number of sheets (the number of
image formations of sheets processed in continuation)
of the transfer paper P that is the heating target that pass
the fixing apparatus 12 continuously reaches the prede-
termined number of sheets. In this manner, temperature
decline of the heating component at the time of contin-
uous process (at the time of continuous image forma-
tion) is prevented, and improvement in the speed is at-
tained.
[0119] Embodiment 7 of the present invention includ-
ing the heating roller 21 is a variation of Embodiment 2
that includes the heating roller 11.
[0120] According to Embodiment 7, the capacitor
cells 15a through 15f of the auxiliary power supply 15
are connected at least at the time of electric discharge
such that the voltage applied to the heating unit 11b ex-
ceeds the minimum heating voltage of the heating unit
11b. In this manner, the minimum heating voltage of the
heating unit 11b is ensured so that the heating roller 21
is reliably heated.
[0121] Embodiment 8 of the present invention includ-
ing the heating roller 21 is a variation of Embodiment 3
that includes the heating roller 11, and the same effect
as Embodiment 4 is acquired.
[0122] Next, Embodiment Example 1 of the present
invention is explained. Embodiment Example 1 is relat-
ed to Embodiment 4. The heating roller 21 was struc-
tured by an iron hollow cylinder-like core having an outer
diameter of 40 mm, and a thickness of 1 mm, on the
surface of which an elastic layer of silicone rubber that
is 0.5 mm thick was prepared, and on the surface of
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which a PFA layer 30 micrometers thick was formed in
order to raise the surface mold-release characteristics.
The pressurization roller 13 having an outer diameter of
40 mm was structured by a metal core made from alu-
minum, and an elastic layer of silicone rubber with a
thickness of 3 mm was prepared on the perimeter of the
metal core. The pressurization roller 13 was loaded with
a spring that was installed in the direction of the axis of
rotation of the heating roller 21, and the width of the nip
part with the heating roller 21 was about 8 mm. As the
heating unit 11a, a main heater of 900 W was used, and
as the heating unit 11b, an auxiliary heater of 500 W was
used. Since the surface temperature of the heating roller
21 fell gradually when the heating roller 21 was heated
only by the main heating unit 11a and a continuous proc-
ess was performed by the fixing apparatus 12, power
was supplied from the auxiliary power supply 15 to the
auxiliary heating unit 11b when the surface temperature
of the heating roller 21 fell to 165 degrees C. As a result,
the surface temperature of the heating roller 21 was
maintained and sufficient fixing was available without re-
ducing linear speed.
[0123] Next, Comparative Example 1 is explained.
Comparative Example 1 is the same as Embodiment
Example 1, except that the auxiliary power supply 15
was not used. Then, the surface temperature of the
heating roller 21 fell to 160 degrees C or lower by the
continuous process, and poor fixing was produced. The
linear speed had to be reduced in order to maintain the
surface temperature of the heating roller 21, and to ob-
tain a satisfactory result.
[0124] Next, Embodiment Example 2 of the present
invention is explained. Embodiment Example 2 is relat-
ed to Embodiment 7, wherein the heating roller 21, and
the heating units 11a and 11b were the same as that of
Embodiment Example 1, and the capacitor cells 15a
through 15f were connected as shown at (b) of Fig.5.
Then, a continuous process was performed to the fixing
apparatus 12, with the heating roller 21 being heated
only by the main heating unit 11a. Since the surface tem-
perature of the heating roller 21 fell gradually, power was
supplied from the auxiliary power supply 15 to the aux-
iliary heating unit 11b when the fixing apparatus 12 has
processed 130 sheets. As the result, the surface tem-
perature of the heating roller 21 gradually recovered,
producing satisfactory fixing without reducing the linear
speed.
[0125] Next, Comparative Example 2 is explained.
Comparative Example 2 is the same as Embodiment
Example 2, except that the auxiliary power supply 15
was not used, wherewith poor fixing was produced at
the 135th sheet in the continuous process.
[0126] Next, Comparative Example 3 is explained.
Comparative Example 3 is the same as Embodiment
Example 2, except that the capacitor cells 15a through
15f were connected as shown at (c) of Fig.5. In Com-
parative Example 3, the voltage applied to the auxiliary
heating unit 11b became below the minimum heating

voltage of the auxiliary heating unit 11b. For this reason,
the auxiliary heating unit 11b was not heated, and the
surface temperature of the heating roller 21 fell as the
continuous process was performed to the fixing appa-
ratus 12, and poor fixing was produced.
[0127] Next, Embodiment Example 3 is explained.
Embodiment Example 3 is the same as Embodiment 7,
except that the heating roller 21 was structured by a hol-
low cylinder-like metal core made from aluminum, hav-
ing an outer diameter of 40 mm and a thickness of 3
mm, on the surface of which an elastic layer of silicone
rubber having a thickness of 0.3 mm was prepared, on
the surface of which a PFA layer with a thickness of 30
micrometers was prepared for raising the surface mold-
release characteristics. The pressurization roller 13
having an outer diameter of 40 mm was structured by
an aluminum metal core, on the perimeter of which a 3
mm-thick elastic layer of silicone rubber was prepared.
The pressurization roller 13 was loaded with a spring
installed in the direction of the axis of rotation of the
heating roller 21. The width of the nip part of the heating
roller 21 was about 8 mm. As the heating unit 11a, a
main heater of 900 W was used. As the heating unit 11b,
an auxiliary heater of 500 W was used. The capacitor
cells 15a through 15f were connected as shown at (b)
of Fig.5 for supplying power to the auxiliary heating unit
11b. Since the surface temperature of the heating roller
21 fell gradually when the heating roller 21 was heated
only by the main heating unit 11a and the continuous
process was performed by the fixing apparatus 12, pow-
er was supplied from the auxiliary power supply 15 to
the auxiliary heating unit 11b when the surface temper-
ature of the heating roller 21 fell to 165 degrees C. As
a result, the surface temperature of the heating roller 21
gradually recovered, and satisfactory fixing was ob-
tained without reducing the linear speed. Further, the im-
ages after fixing had neither gloss unevenness nor
rough finish, and the image quality was satisfactory.
[0128] Next, Embodiment 9 of the present invention
is explained. Embodiment 9 is the same as Embodiment
1, except that the circuit configuration of the fixing ap-
paratus is as shown by Fig.11. The fixing apparatus
shown by Fig.11 includes the main power supply 24 that
outputs AC power from an external power supply, such
as a commercial power supply acquired from a wall
socket, the auxiliary power supply 25, a charger 26,
charging/discharging switching means 27 for switching
charging/discharging of the auxiliary power supply 25,
and main power control means 28 for controlling the
power supplied from the main power supply 24 to the
main heating unit 11a.
[0129] The main power supply 24 supplies the power
to the main heating unit 11a through the main power
control means 28 for generating heat, and the auxiliary
power supply 25 supplies the power to the auxiliary
heating unit 11b for generating heat. The charger 26
converts the AC power from the main power supply 24
into DC power, and supplies the DC power to the auxil-
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iary power supply 25 for charging through the charging/
discharging switching means 27. The charging/dis-
charging switching means 27 switches the power of the
auxiliary power supply 25 between the charger 26 and
the auxiliary heating unit 11b. As described above, the
power is independently supplied to the main heating unit
11a and the auxiliary heating unit 11b supplied from the
main power supply 24 and the auxiliary power supply
25, respectively, which simplifies the circuit and reduces
costs. The fixing apparatus of Embodiment 9 is com-
pared with a fixing apparatus as shown by Fig.13 that
includes only one heating unit 11c, to which the power
is supplied from the main power supply 24 and the aux-
iliary power supply 25.
[0130] According to the fixing apparatus shown by
Fig.13, the AC power from the main power supply 24 is
converted to DC power by an A/D conversion unit 29,
the DC power being supplied to the heating unit 11c
through main power control means 28 and a changeo-
ver switch 30, and the power from the auxiliary power
supply 25 being supplied to the heating unit 11c through
the charging/discharging switching means 27 and the
changeover switch 30. For this reason, the configuration
is complicated, the cost is increased, and a new problem
occurs further in that the power declines depending on
the conversion efficiency of the A/D conversion unit 29.
Therefore, it is desired that a fixing apparatus have two
heating units as shown by Fig.11.
[0131] The heating roller 11, serving as a fixing roller
in Embodiment 9, includes the heating units 11a and
11b. As the heating units 11a and 11b, a halogen heater,
a ceramic heater wherein a heating element formed on
a ceramic base generates heat by power that is sup-
plied, and a thin film resistor made of a metal resistance
thin film, etc., are used.
[0132] Embodiment 9 includes the main heating unit
11a that generates heat with the power supplied from
the main power supply part 24 through the main power
control means 28, and the auxiliary heating unit 11b that
generates heat with the power supplied from the auxil-
iary power supply 25 through the charging/discharging
switching means 27, and raises the surface temperature
of the heating roller 11 to a predetermined temperature.
[0133] In Embodiment 9, a halogen heater is used as
the heating units 11a and 11b. A halogen heater uses
light irradiated from a halogen lamp as heat, and even
if a filament that consists of tungsten evaporates, be-
cause the tungsten reacts with the halogen gas sealed
in glass by the halogen cycle, the tungsten returns to
the filament. Thus, it has a long life.
[0134] The main power supply 24 is connected to a
wall socket near the installation place of the apparatus
according to Embodiment 9, and outputs AC power from
an external power supply, such as the commercial pow-
er supply, which usually is 100 V in Japan. Furthermore,
in many cases, a circuit breaker is rated at 15 A, i.e., a
circuit is capable of providing up to about 1500 W. The
main power supply 24 may be provided with functions

such as rectification, voltage adjustment, and stabiliza-
tion of the AC power according to the heating unit 11a,
in addition to simply providing the power to the heating
unit 11a through the main power control means 28.
[0135] The auxiliary power supply 25 is a power sup-
ply capable of charging/discharging, and the auxiliary
power supply 25 according to the present embodiment
uses an electric double layer capacitor that is a mass
capacitor. Since the capacitor is not accompanied by a
chemical reaction, unlike a rechargeable battery, it has
the outstanding features (1) through (3) as described
above, and further, it has the outstanding feature of dis-
charging within a short time interval. Since the mass ca-
pacitor can discharge within a short time, stored energy
can be quickly used up, and voltage gradually falls ac-
cording to the amount of electric discharge.
[0136] According to Embodiment 9, a plurality of ca-
pacitor cells of 500 F and 2.5 V are connected in series
for serving as the auxiliary power supply 25 that pro-
vides the power to the auxiliary heating unit 11b. The
auxiliary power supply 25 structured in this manner is
capable of providing power to the auxiliary heating unit
11b for a period of time that ranges from several sec-
onds to dozens of seconds.
[0137] Further, the auxiliary power supply 25 may em-
ploy a redox capacitor, a pseudo capacitor, etc., besides
the electric double layer capacitor.
[0138] According to Embodiment 9, the main power
supply 24 supplies power to the heating unit 11a through
the main power control means 28, and the auxiliary pow-
er supply 25 supplies power to the heating unit 11b
through the charging/discharging switching means 27.
By simultaneously applying power to both heating units
11a and 11b in the heating roller 11 from the main power
supply 24 and the auxiliary power supply 25, respective-
ly, power greater than the power that can be provided
by the main power supply 24 can be supplied to the heat-
ing units in the heating roller 11.
[0139] For this reason, time required for the temper-
ature of the heating roller 11 to rise to a desired temper-
ature is shorter when the main power supply 24 and the
auxiliary power supply 25 are simultaneously used com-
pared to only the main power supply 24 being used, as
shown by Fig.12. Further, since the power output of the
auxiliary power supply 25 declines as electric discharge
continues, it functions as if equipped with a safeguard
that interrupts power automatically. In this manner, the
fixing apparatus using the main power supply 24 and
the auxiliary power supply 25 safely provides quick heat-
ing, compared with a fixing apparatus using only the
main power supply 24, with increased power capability.
[0140] Fig.14 shows an example of operations ac-
cording to Embodiment 9. As described above, accord-
ing to Embodiment 9, high-speed temperature rise is
possible, and the charge time of the auxiliary power sup-
ply 25 is short. When the auxiliary power supply 25 that
consists of a mass capacitor of an electric double layer
capacitor, and the like, which can be quickly charged, is
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not fully charged, such as the first thing in the morning,
power is supplied only to the heating unit 11a from the
main power supply 24. In the standby state while the
temperature of the heating roller 11 does not have to be
high, power is supplied to the auxiliary power supply 25
from the main power supply 24 through the charger 26
and the charging/discharging switching means 27 such
that the auxiliary power supply 25 is charged.
[0141] Then, when a lot of power is needed such as
when the temperature of the heating roller 11 needs to
be raised, power is supplied to the heating units 11a and
11b from the main power supply 24 and the auxiliary
power supply 25 through the main power control means
28 and the charging/discharging switching means 27,
respectively. In this manner, power higher than with only
the main power supply 24 is supplied to the heating units
11a and 11b, and the temperature of the heating roller
11 rises in a short time. Thus, an effect that is not ac-
quired with a rechargeable battery can be acquired by
using a capacitor as the auxiliary power supply 25.
[0142] A heating roller, the temperature of which can
be raised to a predetermined temperature in 30 sec-
onds, for example, is explained. Here, the heating roller
is structured by an iron roller having a 0.7 mm thickness
and a diameter of 50 mm. For the temperature of the
heating roller to reach the predetermined temperature,
which is about 180 degrees C, it takes about 30 seconds
using a halogen heater of 1200 W, which is normally
used by conventional fixing apparatuses.
[0143] Next, an example is explained, wherein an
electric double layer capacitor serving as the auxiliary
power supply is charged at a high voltage, and a heating
unit has a supply current that is restricted to 12 A. A
halogen heater is characterized by having a maximum
current that can pass. When the electric double layer
capacitor is charged to 50 V, the power of 12 A x 50 V
= 600 W can be taken out from the electric double layer
capacitor. When the power of 600 W of the auxiliary
power supply is supplied to the halogen heater simulta-
neously with the 1200 W of the commercial power sup-
ply, the power of 1800 W is supplied to the halogen heat-
er, and the temperature rise time of the heating roller is
shortened to about 20 seconds, compared with 30 sec-
onds as described above.
[0144] However, using 50 V that is obtained by con-
necting two or more capacitor cells, each being capable
of 2.5 V, in series as the power supply to the halogen
heater, poses a safety problem. That is, there is a pos-
sibility of receiving an electric shock when the terminal
part of the high voltage is touched by a user or a main-
tenance person accessing the inside of the apparatus,
since the high voltage of about 50 V is used by the image
forming apparatus.
[0145] According to "Electrician's Text" published by
the Japan Electric Association, a human starts feeling
electricity at about 3.5 mA of a DC current of such as
capacitor, and feels "a shock without pain" at about 6
mA. Since a human's electric resistance ranges be-

tween 5 and 10 kohm, the human receives the electric
shocks as described above in a range between 18 and
35 V, and a range between 30 and 60 V, respectively.
Accordingly, in the case of 50 V, produced by 20 capac-
itor cells, each capable of 2.5 V, connected in series,
there is a potential hazard of an electric shock to the
user and the maintenance person who accidentally
touches the circuit.
[0146] According to Embodiment 9, a resistor 31 that
is an electric load is connected to the auxiliary power
supply 25 through the switching means 32 as alternative
connection means between terminals of the auxiliary
power supply 25, and the switching means 32 is usually
opened. If the switching means 32 is closed by a prede-
termined direction (command), the resistor 31 is con-
nected between the terminals of the auxiliary power sup-
ply 25, power is supplied to the resistor 31 from the aux-
iliary power supply 25, and the voltage of the auxiliary
power supply 25 drops. Instead of the resistor 31, a fin
and the like may be used such that heat generated by
the electric load is efficiently dissipated and damage is
prevented.
[0147] The direction to the switching means 32 is car-
ried out in a conventional manner. For example, access
detection means (detection means for detecting an ac-
cess inside of the apparatus by the user and the main-
tenance person) such as an opening-and-closing detec-
tion switch of the cover of the case that contains the aux-
iliary power supply 25 is interlocked with the switching
means 32. The access detection means detects open-
ing of the case, the switching means 32 closes the con-
tacts based on the access detection signal, and power
is supplied to the resistor 31 from the auxiliary power
supply 25. The direction to the switching means 32 may
be carried out by the access detection means detecting
the opening and closing of a unit that contains a high
voltage terminal of the auxiliary power supply 25 such
that the direction of electric discharge to the switching
means 32 is automatically provided when the user and
the maintenance person access the high voltage termi-
nal.
[0148] In Embodiment 9, a resistor having a resist-
ance of about 13 ohms is used as the resistor 31. When
the switching means 32 closes the switch, the resistor
31 is connected, and the voltage of the auxiliary power
supply 25 is lowered from 50 V to 30 V in about 2.5 min-
utes. That is, the voltage of the power supply terminal
of the auxiliary power supply 25 can be lowered to a level
at which a human does not receive painful electric
shock. Further, since the user and the maintenance per-
son are not required to manually direct the electric dis-
charge of the auxiliary power supply 25 to the resistor
31, an electric shock from careless access is avoided,
which is desirable from a safety view point.
[0149] Thus, according to Embodiment 9, an electric
shock can be prevented by lowering the output voltage
of the auxiliary power supply to a voltage that does not
give an electric shock even if a human accidentally
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touches it, and safety is high. Further, access by a per-
son inside the apparatus can be detected automatically,
upon which detection the voltage is reduced automati-
cally, and a heating apparatus with minimal risk of an
electric shock is realized. Furthermore, since direct cur-
rent DC flows in a human body less easily than alternat-
ing current AC by a factor of about 4 in a voltage range
up to 200 V, the embodiments of the present invention
realize a safe auxiliary power supply, compared with an
AC-based power supply having the same power supply
capability at the same voltage.
[0150] Fig.15 shows a circuit configuration of the fix-
ing apparatus according to Embodiment 10 of the
present invention. Embodiment 10 is the same as Em-
bodiment 9, except that a DC/AC converter 33 is pro-
vided instead of the resistor 31. The input side of the
DC/AC converter 33 is connected to the auxiliary power
supply 25 through the charging/discharging switching
means 27 and the switching means 32. The output side
of the DC/AC converter 33 is connected to the heating
unit 11b. Contrary to Embodiment 9, the switching
means 32 is normally closed, and is opened by a pre-
determined direction provided by the access detection
means, such as an opening-and-closing detection
switch of the cover of the case that contains the auxiliary
power supply 25, etc.
[0151] The DC power from the auxiliary power supply
25 that is a DC power supply provided through the
charging/discharging switching means 27 and the
switching means 32 is transformed into AC power by the
DC/AC converter 33, and provided to the auxiliary heat-
ing unit 11b. The DC/AC converter 33 is capable of sim-
ple DC/AC conversion of the output of the auxiliary pow-
er supply 25 without special attention concerning the
output voltage, or alternatively, is capable of DC/AC
conversion and stepping-up or stepping-down. Here,
the DC/AC converter 33 converts the DC voltage of 50
V provided by the auxiliary power supply 25 into an AC
voltage of 50 V. The switching means 32 that turns on
and turns off the power supply to the auxiliary heating
unit 11b is installed on the input side of the DC circuit of
the DC/AC converter 33. However, the switching means
32 may be installed on the output side, i.e., in the AC
circuit of the DC/AC converter 33 as shown by Fig.16,
which shows Comparative Example 3 of the fixing ap-
paratus.
[0152] An action and effect of Embodiment 10 are ex-
plained below. Here, voltages of various points in the
"stop state" wherein the switching means 32 is turned
off are considered. When the switching means 32 is pro-
vided in the DC circuit of Embodiment 10, points in the
DC circuit are where the user and the maintenance per-
son may encounter an electric shock from 50 V, if
touched. Since power is not supplied to the DC/AC con-
verter 33, potential is 0, and an electric shock is not a
concern with the AC circuit.
[0153] When the switching means 32 is provided in
the AC circuit of the Comparative Example 3, the user

and the maintenance person may receive an electric
shock of 50 V, if a part of the AC circuit or the DC circuit
is touched. That is, although risk of an electric shock
from the DC voltage of 50 V is present in Embodiment
10 and Comparative Example 3, there is no risk of an
electric shock from the AC voltage of 50 V according to
Embodiment 10.
[0154] According to "Electrician's Text" published by
the Japan Electric Association, AC of a voltage is 4 times
as dangerous as DC of the same voltage concerning
electric shock to humans. As shown by the table of Fig.
20, in the case of direct current DC, a human starts feel-
ing the electricity when the current is about 3.5 mA, and
receives "a shock without pain" at about 6 mA. In the
case of alternating current AC, about 3.5 mA current def-
initely causes "a shock without pain", and about 6 mA
gives "a shock with pain".
[0155] Since human resistance ranges from 5 to 10
kohm, the electric shocks as described above are re-
ceived at ranges between 18 and 35 V, and between 30
and 60 V, respectively, and the danger is about 4 times
as great with AC. For this reason, according to Embod-
iment 10, even when a human receives an electric
shock, the electric shock is by a direct current, and the
safety of the human body is enhanced.
[0156] Thus, according to Embodiment 10, the auxil-
iary power supply is realized with greater safety. This is
because direct current DC does not flow in a human
body as easily as alternating current AC by a factor of
about 4 in a voltage range less than 200 V, an auxiliary
power supply based on AC having the same power sup-
ply capability and the same voltage being 4 times as
dangerous as the DC of Embodiment 10.
[0157] Fig.17 shows a circuit configuration of the fix-
ing apparatus according to Embodiment 11 of the
present invention. Embodiment 11 is the same as Em-
bodiment 9, except that the auxiliary heating unit 11b is
used as the electric load for discharging the auxiliary
power supply 25 instead of the resistor. The auxiliary
heating unit 11b employs a halogen heater, and is ca-
pable of outputting 600 W.
[0158] The auxiliary heating unit 11b is capable of dis-
charging higher power than the mere resistor 31 em-
ployed in Embodiment 9, and can reduce the voltage of
the auxiliary power supply 25 in a short period of time.
For example, in the case that the auxiliary power supply
25 is capable of providing 600 W, the auxiliary heating
unit 11b can step-down from 50 V to 30 V in about 1
minute, and the time required for stepping-down the out-
put voltage of the auxiliary power supply 25 by electric
discharging can be shortened to about 1/3. Further, in
the case that the auxiliary power supply 25 is capable
of outputting 1200 W, step-down of the auxiliary power
supply 25 can be carried out in 30 seconds.
[0159] According to Embodiment 11, the auxiliary
heating unit 11b is used as the electric load for discharg-
ing the auxiliary power supply 25, which is advanta-
geous in that a measure for heat generated can be min-
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imal. That is, the auxiliary heating unit 11b is designed
with a premise that the temperature becomes high, and
an apparatus for cooling the auxiliary heating unit 11b
can be easily prepared.
[0160] When the auxiliary power supply 25 according
to Embodiment 11, having a capacity of 25 F and out-
putting 50 V, was discharged, the temperature of the
heating roller 11 was raised to about 120 degrees C at
the maximum, which temperature does not require a
special temperature control to be prepared, and ther-
mally safe electric discharging was available. In this
manner, a safe heating apparatus is realized, without
the apparatus becoming complicated.
[0161] Electric discharging operations of the auxiliary
power supply 25 are activated by a maintenance per-
son. For example, an operations panel of a copying ma-
chine often provides a special setting screen that only
the maintenance person can set up, and it is also the
case with Embodiment 11. According to Embodiment
11, when the maintenance person is to access the inside
of the apparatus, and there is a possibility that the main-
tenance person may touch a high-voltage terminal of the
auxiliary power supply 25, the maintenance person is to
set up on the special setting screen such that the voltage
of the auxiliary power supply 25 is lowered. Specifically,
the charging/discharging switching means 27 is
switched to the side of the heating unit 11b, the auxiliary
power supply 25 discharges to the heating unit 11b, and
the voltage of the auxiliary power supply 25 is lowered.
In this manner, when safety precautions are fully imple-
mented concerning a terminal that has a high voltage,
useless electric discharge of the auxiliary power supply
25 is avoided.
[0162] Thus, according to Embodiment 11, an electric
shock is prevented, and high safety is provided. Since
power rating of a resistor tends to be small, electric dis-
charge time is long. Accordingly, when a worker access-
es the inside of the apparatus after a short period of time,
the voltage of the auxiliary power supply 25 may not
have fully fallen yet. In contrast, since the resistance of
the heating unit 11b, used as the electric load, is small,
it takes a shorter time for the auxiliary power supply 25
to discharge. In this manner, the voltage of the auxiliary
power supply 25 can be reduced in a short time, and an
apparatus that is safely workable without risk of an elec-
tric shock is realized.
[0163] Further, in the case that the auxiliary power
supply is installed with precautions against danger, such
as an inadvertent access being prevented, discharging
of the auxiliary power supply every time the cabinet door
is opened can waste power, and spoils user conven-
ience because subsequent starting takes time. Since
discharging of the auxiliary power supply 25 is to be ac-
tivated by the maintenance person, useless electric dis-
charging of the auxiliary power supply 25 is avoided, en-
ergy consumption can be lessened, and the user con-
venience is enhanced. In addition, even if the auxiliary
power supply 25 is fully discharged, the temperature of

the heating roller 11 does not exceed 180 degrees C,
depending on the capacity of the auxiliary power supply
25, and there is no concern about a recording paper be-
ing burned.
[0164] Fig.18 shows a circuit configuration of the fix-
ing apparatus according to Embodiment 12 of the
present invention. Embodiment 12 is the same as Em-
bodiment 9, except that a motor 34 is used instead of
the resistor 31 as the electric load for discharging the
auxiliary power supply 25. In this manner, the voltage of
the auxiliary power supply 25 can be dropped while re-
ducing heat generation inside the apparatus.
[0165] According to Embodiment 12, the energy of the
auxiliary power supply 25 is consumed without gener-
ating heat, so that discharge of the auxiliary power sup-
ply can be carried out without raising temperature. In
this manner, the voltage of the auxiliary power supply
can be lowered without raising the temperature of the
recording paper, even when the recording paper re-
mains in the inside of the apparatus because of a re-
cording paper jam, for example. Since the amount of
heat generated is remarkably reduced, compared with
the case where the resistor is used as the electric load
for discharging the auxiliary power supply 25, even if the
recording paper, etc., remains inside of such as the fix-
ing apparatus, the temperature does not exceed the re-
cording paper ignition point (about 300 degrees C), and
an apparatus that is safely workable without risk of an
electric shock is realized.
[0166] Fig.19 shows the auxiliary power supply ac-
cording to Embodiment 13 of the present invention. Em-
bodiment 13 is the same as Embodiment 9, wherein the
auxiliary power supply 25 includes a plurality of auxiliary
power supply modules 25a and 25b that are connected
in series through the switching means 32. Each of the
auxiliary power supply modules includes two or more
capacitor cells connected in series, such as capacitor
cells 251 and 252 for the auxiliary power supply module
25a; and capacitor cells 253 and 254 for the auxiliary
power supply module 25b. Here, the number of capac-
itor cells included in each of the auxiliary power supply
modules is not limited to two, but the number may be
one, three and greater; further, the capacitor cells may
be connected in series or in parallel.
[0167] The auxiliary power supply modules 25a and
25b are connected in series through the switching
means 32 such that a large voltage is supplied to the
heating unit 11b. By a predetermined direction, the
switching means 32 disconnects the connection be-
tween the auxiliary power supply modules 25a and 25b
such that only one of the auxiliary power supply modules
25a and 25b is connected to the heating unit 11b. The
switching means 32 is normally closed, connecting the
auxiliary power supply modules 25a and 25b in series.
When the access detection means, such as an opening-
and-closing detection switch of the cover of the case that
contains the auxiliary power supply 25, etc., detects a
predetermined access operation (opening of the cover),
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the connection between the auxiliary power supply mod-
ules 25a and 25b is disconnected such that only one of
the auxiliary power supply modules 25a and 25b is con-
nected to the heating unit 11b.
[0168] For example, the auxiliary power supply of Em-
bodiment 13 is configured to provide 50 V by connecting
two auxiliary power supply modules, each capable of
providing 25 V, in series through the switching means
32, each of the auxiliary power supply modules including
ten capacitor cells, each having a capacity of 500 F at
2.5 V, in series. Although the capacitor cells inside the
auxiliary power supply modules 25a and 25b are not ar-
ranged for separation (disconnection), the auxiliary
power supply modules 25a and 25b can be separated
(disconnected) by the switching means 32 such that on-
ly one of the auxiliary power supply modules 25a and
25b is connected to the heating unit 11b.
[0169] In this manner, when the maintenance person
and the user access the inside of the image forming ap-
paratus, the auxiliary power supply modules 25a and
25b can be disconnected such that only one of the aux-
iliary power supply modules 25a and 25b is connected
to the heating unit 11b. That is, the voltage of the termi-
nal of the auxiliary power supply 25 drops from 50 V to
25 V, instantly preventing the risk of an electric shock.
[0170] Although the terminal voltage of 50 V of the
auxiliary power supply 25 is equally divided into two sec-
tions in the present embodiment, the terminal voltage
may be divided into three or more sections such that the
voltage of each of the auxiliary power supply modules
is further lowered. Further, the terminal voltage of 50 V
may be divided into different voltage sections like 20 V
and 30 V. This configuration allows the use of a battery,
such as a lithium ion battery, the voltage of which does
not fall with discharge, besides the capacitor, for the
auxiliary power supply.
[0171] Thus, according to Embodiment 13, the high
voltage of the auxiliary power supply 25 is divided by a
plurality of auxiliary power supply modules, each mod-
ule providing a lower voltage. In this manner, the voltage
of the power output terminal of the auxiliary power sup-
ply can be lowered, and the apparatus that is safely
workable without risk of an electric shock is realized. In
this case, since electric discharge of the auxiliary power
supply does not occur, time to change into a safe state
is short, and there is no waste of power. Further, even
if batteries, such as lithium ion batteries, fuel capacitor
cells, etc., the voltages of which do not fall with discharg-
ing, are used as the auxiliary power supply 25, an ap-
paratus that is safely workable without risk of an electric
shock is realized.
[0172] Fig.21 shows a circuit configuration of the fix-
ing apparatus according to Embodiment 14 of the
present invention. Embodiment 14 is the same as Em-
bodiment 9, except that the resistor 31 and the switching
means 32 are omitted, and instead, a step-up means 35
is included. The input side of the step-up means 35 is
connected to the auxiliary power supply 25 through the

charging/discharging switching means 27, and the out-
put side of the step-up means 35 is connected to the
heating unit 11b.
[0173] The auxiliary power supply 25 is configured by,
e.g., two or more capacitor cells connected in series,
each of the capacitor cells having a capacity of 1300 F
and providing 2.5 V. The power from the auxiliary power
supply 25 is provided through the charging/discharging
switching means 27 to the step-up means 35 for step-
ping-up the voltage for providing the stepped-up voltage
to the heating unit 11b.
[0174] Fig.22 shows an example of operations ac-
cording to Embodiment 14. According to Embodiment
14, high-speed temperature rise of the heating roller 11
is possible, and the charge time of the auxiliary power
supply 25 is short. Accordingly, the first thing in the
morning when the auxiliary power supply 25 consisting
of a mass capacitor that can be quickly charged, using
an electric double layer capacitor, and the like, is not
fully charged, and the main power supply 24 is turned
on, only the heating unit 11a is heated using the com-
mercial power supply. Then, during the standby mode
when the temperature of the heating roller 11 does not
have to be high, the main power supply 24 provides
power to the auxiliary power supply 25 through the
charger 26 and the charging/discharging switching
means 27 such that charging is carried out.
[0175] When high power is needed as when the tem-
perature of the heating roller 11 has to be raised, power
is supplied to heating unit 11b from the auxiliary power
supply 25 through the charging/discharging switching
means 27, and the step-up means 35, while the main
power supply 24 provides the power to the heating unit
11a through the main power control means 28. In this
manner, the temperature of the heating roller 11 rises in
a shorter period of time than the case where only the
heating unit 11a is heated by the power from the main
power supply 24.
[0176] When a capacitor is used in the auxiliary power
supply 25, an important feature is that a predetermined
amount of energy of the auxiliary power supply 25 is
used up, and a configuration that safely realizes a fast
temperature rise of the heating roller 11 is offered.
[0177] As for simply increasing the power supplied to
a heating roller, methods are conceivable, such as that
a power supply may be constituted by two lines (sys-
tems), and that power may be increased using a re-
chargeable battery, a fuel capacitor cell, etc. When
these methods are employed, a safeguard, such as a
temperature fuse and a thermostat, for interrupting the
power supply circuit is indispensable such that the pow-
er supply is immediately interrupted to prevent the sys-
tem from running out of control. As the temperature ris-
ing time of the heating roller becomes short, the reaction
time of the safeguard becomes relatively longer, and the
safeguard cannot catch up with the temperature rising
speed of the heating roller. This causes the temperature
of the heating roller to rise too high before the time when
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the safeguard kicks in, and in the worst case, a recording
paper may ignite.
[0178] Conversely, when a configuration employs a
capacitor as an auxiliary power supply, even when the
system runs out of control, predetermined energy of the
capacitor is used up, the power from the capacitor to a
heating element stops flowing, and temperature rise of
the heating roller is automatically stopped. For this rea-
son, quick temperature rise of the heating roller is safely
realizable by using a capacitor as the auxiliary power
supply.
[0179] Thus, the effect that is not acquired with a re-
chargeable battery can be acquired by using a capacitor
as an auxiliary power supply of the fixing apparatus.
[0180] Here, the temperature rise of a heating roller
made from aluminum of 1 mm of thickness having a di-
ameter of 30 mm, for example, is considered. The tem-
perature of the heating roller can rise to a predetermined
temperature, about 180 degrees C, in 10 seconds. The
amount of heat required to raise the temperature to
about 180 degrees C is about 12,000 J. A halogen heat-
er normally used by conventional fixing apparatuses is
rated at about 1200 W at 100 V. Accordingly, the halogen
heater can raise the temperature of the heating roller in
about 10 seconds.
[0181] Next, the temperature rise in the case of the
heating roller 11 is considered, wherein an auxiliary
power supply uses an electric double layer capacitor
that is constituted by two or more capacitors, each hav-
ing a capacity of 1300 F at 2.5 V, which are connected
in series. According to a configuration as shown by Fig.
23, which is a comparative example for comparing with
Embodiment 14, the configuration does not employ the
step-up means 35. In the comparative example, the volt-
age of the electric double layer capacitor of the auxiliary
power supply 25 is set at the high voltage of 50 V, and
a halogen heater rated at 12 A is used as the heating
unit 11b. Accordingly, power of 600 W can be taken out
from the electric double layer capacitor. In addition to
the 600 W of power, 1200 W of power from the commer-
cial power supply, i.e., a total of 1800 W, can be supplied
to the heating roller 11, and the temperature rise time of
the heating roller 11 is shortened to about 6 seconds
from the conventional 10 seconds.
[0182] However, since this fixing apparatus does not
use the step-up means 35, it is necessary to connect 20
capacitor cells, each being capable of 2.5 V, in series to
obtain 50 V for the auxiliary power supply 25. By this
arrangement, the energy that the auxiliary power supply
25 holds amounts to about 80,000 J. However, for the
temperature of the heating roller 11 to rise, about 1/6 of
the energy is necessary. That is, as far as energy is con-
cerned, energy of only three capacitor cells connected
in series is sufficient. Furthermore, when supplying the
power of 600 W to the heating roller 11 for 10 seconds,
it takes out only about 6000 J from the auxiliary power
supply 25. This represents a little less than 8% of the
80,000 J of energy that the auxiliary power supply 25

holds.
[0183] Thus, if the auxiliary power supply of the fixing
apparatus employs this configuration, wherein two or
more capacitor cells are connected in series for simply
raising the voltage of the auxiliary power supply, an ex-
cessive quantity of capacitor cells are needed. Further,
it is difficult to take out the electric energy held within a
short period of time for raising the temperature of the
heating roller 11. As the result, the number of capacitor
cells of the auxiliary power supply is increased, volume
becomes large, and cost is also increased.
[0184] Next, in the case that step-up means is used
by the auxiliary power supply using the electric double
layer capacitor for heating the heating unit of the fixing
apparatus, power of low voltage and large current from
the auxiliary power supply can be converted to power of
high voltage and small current by using an IGBT ele-
ment, and the like. For example, like Embodiment 14
(Fig.21), eight capacitor cells of 2.5 V are connected in
series in order to obtain 20 V for the auxiliary power sup-
ply. Assuming a current rating of 60 A, power of 1200 W
is available from the auxiliary power supply. The power
can be converted to 100 V and 12 A by using the step-
up means 35. The eight capacitor cells of the auxiliary
power supply hold energy equivalent to 32,500 J. Ac-
cordingly, when 1200 W are used for 10 seconds, a little
less than 12,000 J are used. This represents 36% of the
energy that the capacitor cells of the auxiliary power
supply hold, and represents 4.5 times as high use effi-
ciency as the 8% that is the use efficiency at the time of
simply connecting the 20 capacitor cells in series.
[0185] Thus, higher power becomes available from
fewer capacitor cells by using the step-up means 35. In
the above example of the fixing apparatus using the
eight capacitor cells, 1200 W came to be available, com-
paring with only 600 W being conventionally available
using 20 capacitor cells. Two remarkable advantages
are present. One of them is that high power is available,
and it can further shorten the temperature rise time of
the heating roller. The other is that the number of capac-
itor cells becomes smaller, reducing the weight and the
volume of the capacitor cells, and greatly reducing the
cost of the capacitor cells. With the fixing apparatus us-
ing eight capacitor cells, the number of the capacitor
cells decreases to below a half compared with the fixing
apparatus that uses 20 capacitor cells.
[0186] Thus, although the power that can be supplied
to the heating roller is conventionally restricted to 1200
W that is the maximum of the power supply from the
conventional commercial power supply, a fixing appara-
tus having a configuration that can shorten the temper-
ature rise time of the heating roller by increasing the
power supplied to the heating roller to 1800 W or greater,
such as 2000 W, is realized. Not only that, according to
Embodiment 14, the configuration is such that the step-
up means 35 increases supply voltage from the auxiliary
power supply 25 to the heating unit 11b, thereby en-
hancing the use efficiency of the energy held by the ca-
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pacitor cells of the auxiliary power 'supply 25, reducing
the number of required capacitor cells, and reducing the
volume of the auxiliary power supply 25. Furthermore,
it is possible to make an installation space smaller, and
to reduce the cost of the auxiliary power supply.
[0187] Thus, according to Embodiment 14, since the
number of capacitor cells of the auxiliary power supply
25, which capacitor cells are connected in series in order
to secure the high voltage to be supplied to the heating
unit 11b, is reduced, the auxiliary power supply 25 for
shortening temperature rise time of the heating roller 11
is miniaturized.
[0188] Further, even when the system becomes out
of control, the power supply from the auxiliary power
supply 25 to the heating unit 11b automatically declines
after a fixed time. In this manner, there is no risk of the
temperature of the heating roller 11 becoming too high,
and a heating apparatus that is capable of raising the
temperature in a short period of time providing safety at
the time of a system runaway is realized.
[0189] Further, since the voltage to the heating unit
11b is high, even if the maximum current that flows to
the heating unit 11b is small, high power can be supplied
to the heating unit 11b, and the temperature of the heat-
ing roller 11 is raised in a short period of time.
[0190] Further, since a maximum supply power ex-
ceeding the limit of the supply power of the commercial
power supply can be supplied to the heating apparatus,
the heating apparatus with a short starting time can be
offered.
[0191] Fig.24 shows a part of a circuit configuration
of the fixing apparatus according to Embodiment 15 of
the present invention. Fig.25 shows temporal changes
of an input voltage Vin to the step-up means 35 in Em-
bodiment 15, an output voltage Vout to the auxiliary
heating unit 11b from the step-up means 35, and the
surface temperature of the heating roller 11. Embodi-
ment 15 is the same as Embodiment 14, except for dif-
ferences that are described below.
[0192] In order to shorten the temperature rise time of
the heating roller 11, what is necessary is to increase
the power supplied to the heating unit 11b. For example,
the commercial power supply of 200 V or constant volt-
age power supply, such as a rechargeable battery, may
be used for the power supply apparatus that supplies
power to the heating unit 11b. However, if the power sup-
plied to the heating unit 11b is too high, there is a prob-
lem that the temperature of the heating roller 11 tends
to overshoot.
[0193] With Embodiment 15, the input voltage Vin of
the step-up means 35 falls as time elapses, which is the
nature of the capacitor used by the auxiliary power sup-
ply 25. The output voltage Vout of the step-up means
35 is not controlled against variation of the input voltage
Vin, and the magnification, i.e., the ratio of the output
voltage Vout to the input voltage Vin, of the step-up
means 35 stays constant. For this reason, while the cir-
cuit is simplified, the overshooting of the temperature of

the heating roller 11 at the time of the temperature rise
is prevented.
[0194] The circuit is simplified because there is no
need for especially preparing detection means for con-
trol, and compensating for a drop of the input voltage
Vin of the auxiliary power supply 25 by raising the mag-
nification of the step-up means. Further, when the tem-
perature of the heating roller 11 is low, full power is sup-
plied to the heating unit 11b, and when the temperature
of the heating roller 11 is high, the power to the heating
unit 11b is automatically reduced, preventing the over-
shooting of the temperature of the heating roller 11 from
occurring.
[0195] This is because when the temperature of the
heating roller 11 is being raised, the power from the aux-
iliary power supply 25 is consumed while the tempera-
ture of the heating roller 11 goes up, as shown by Fig.
25, the supply voltage to the heating unit 11b decreases,
and the total power supplied to the heating units 11a and
11b is gradually reduced. In this manner, when the tem-
perature of the heating roller 11 is low, like immediately
after electric supply to the heating units 11a and 11b be-
ing started, the highest available power is supplied to
the heating units 11a and 11b; and when the tempera-
ture of the heating roller 11 is high, as the electric dis-
charge of the auxiliary power supply 25 progresses, the
voltage of the auxiliary power supply 25 drops, and the
supply power of the auxiliary power supply 25 is auto-
matically decreased.
[0196] Next, Embodiment 15 is specifically explained.
Suppose that the auxiliary power supply 25 includes
eight capacitor cells, each having a capacity of 1300 F,
connected in series; and the step-up means 35 increas-
es the input voltage Vin of 20 V to 100 V, and supplies
1200 W to the auxiliary heating unit 11b. Assuming that
the step-up means 35 does not cause a loss, and has
a fixed magnification, the input voltage Vin of the step-
up means 35 falls to 13 V in 30 seconds, and then, the
power supplied to the auxiliary heating unit 11b be-
comes about 400 W. Accordingly, in the case that the
main power supply 24 supplies 1200 W to the main heat-
ing unit 11a, a total of 2400 W is supplied to the heating
units 11a and 11b when the temperature of the heating
roller 11 is low; and as the temperature of the heating
roller 11 rises, the total power supplied to the heating
units 11a and 11b drops to about 1600 W.
[0197] In this manner, Embodiment 15 prevents the
temperature overshoot, wherein the temperature rise of
the heating roller is too quick and too much, which over-
shoot is the problem of a configuration that employs a
constant voltage power supply as the auxiliary power
supply. Further Embodiment 15 is effective in shortening
the temperature rise time of the heating roller 11 since
the power to the auxiliary heating unit 11b is high, when
the temperature of the heating roller 11 is low.
[0198] Thus, according to Embodiment 15, the circuit
is simplified, and the temperature overshoot is prevent-
ed from occurring, with no complicated controls.
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[0199] Fig.26 shows an example of the temporal
changes of the input voltage Vin input to the step-up
means 35, the output voltage Vout output to the auxiliary
heating unit 11b from the step-up means 35, and the
temperature of the heating roller 11 according to Em-
bodiment 16 of the present invention. Embodiment 16
is the same as Embodiment 14, except for the difference
that is described next.
[0200] First, the case where the output voltage Vout
of the step-up means 35 is not controlled is considered,
wherein the auxiliary power supply 25 includes eight ca-
pacitor cells, each having a capacity of 1300 F, connect-
ed in series, and the step-up means 35 increases the
input voltage Vin of 20 V to 100 V, providing 1200 W to
the auxiliary heating unit 11b, assuming that the step-
up means 35 causes no loss, and has a fixed magnifi-
cation. The input voltage Vin to the step-up means 35
drops to 13 V in 30 seconds, and the power supplied to
the auxiliary heating unit 11b is decreased to about 400
W.
[0201] Accordingly, if the power supplied to the main
heating unit to 11a is set at 1200 W, the total power sup-
plied to the heating units 11a and 11b is 2400 W when
the temperature of the heating roller 11 is low; and the
total power is decreased to about 1600 W as the tem-
perature of the heating roller 11 is raised. In order to fur-
ther shorten the temperature rise time of the heating roll-
er 11, the step-up means 35 is to be controlled to provide
a fixed output voltage Vout such that the supply power
to the auxiliary heating unit 11b is made almost constant.
[0202] Then, according to Embodiment 16, the step-
up means 35 includes a control means for controlling
the magnification of step-up as the input voltage Vin falls
to 13 V. In this manner, the power supplied to the heating
roller 11 is increased, and the temperature rise time of
the heating roller 11 is shortened. Here, the control
means can be provided outside of the step-up means
35.
[0203] Thus, according to Embodiment 16, high pow-
er can be supplied to the heating unit 11b, and the tem-
perature rise time of the heating roller 11 is shortened.
[0204] Fig.27 shows a circuit configuration of the fix-
ing apparatus according to Embodiment 17 of the
present invention, and Fig.28 shows an outline of this
fixing apparatus. Embodiment 17 is the same as Em-
bodiment 14, except for the difference described below.
Each of the main heating unit 11a and the auxiliary heat-
ing unit 11b includes a halogen heater, radiant heat of
which heats the heating roller 11 that includes a metal
roller. The auxiliary heating unit 11b has a resistance
that is lower than the main heating unit 11a, and is ca-
pable of passing a large current.
[0205] The heating roller 11 is desirably made from
metal, such as aluminum and iron, from viewpoints of
durability and strength against deformation by pressur-
ization. Further, it is desirable to form a demolding layer
for preventing adherence of toner on the surface of the
heating roller 11. It is also desirable that the inside of the

heating roller 11 be blackened such that the heat of the
halogen heaters (heating units) 11a and 11b is efficiently
absorbed.
[0206] The main heating unit 11a is capable of provid-
ing a 1200 W output by passing 10 A at 100 V, while the
auxiliary heating unit 11b is capable of providing a 1440
W output by passing 12 A at 120 V. Although the voltage
to the main heating unit 11a is set as 100 V by the com-
mercial power supply, since the voltage of the auxiliary
heating unit 11b can be made high by increasing the set-
ting magnification of the step-up means 35, the auxiliary
heating unit 11b can provide higher power.
[0207] By providing the auxiliary heating unit 11b with
a halogen heater having power that is higher than the
power supplied to the main heating unit 11a, the tem-
perature rise time of the heating roller 11 can be short-
ened. Further, the energy that the auxiliary power supply
25 holds can be consumed without waste within a short
period of time.
[0208] Thus, according to Embodiment 17, since high
power can be supplied to the auxiliary heating unit 11b,
it is possible to use up the energy stored by the auxiliary
power supply 25 in a short period of time, and shortening
of the temperature rise time of the heating roller 11 is
realized.
[0209] Further, since the voltage to the halogen heat-
er unit 11b is high, even if the maximum current that can
flow through the halogen heater unit 11b is small, it is
possible to supply high power to the halogen heater unit
11b, and it is possible to shorten the temperature rise
time of the heating roller 11.
[0210] Fig.29 shows a circuit configuration of the fix-
ing apparatus according to Embodiment 18 of the
present invention. Embodiment 18 is the same as Em-
bodiment 14, except that step-up means 35a is pre-
pared instead of the step-up means 35. The input side
of the step-up means 35a is connected to the auxiliary
power supply 25 through the charging/discharging
switching means 27, and the output side of the step-up
means 35a is connected to the heating unit 11b.
[0211] The auxiliary power supply 25 is structured, for
example, by connecting two or more capacitor cells of
1300 F and 2.5 V in series. Power from the auxiliary
power supply 25 through the charging/discharging
switching means 27 is stepped-up in voltage by the step-
up means 35a, and is supplied to the heating unit 11b.
Temperature detection means 36 detects the surface
temperature of the heating roller 11. The step-up means
35a includes control means for controlling the step-up
magnification and timing thereof, i.e., when and how
much the input voltage from the auxiliary power supply
25 is to be stepped-up based on a detection signal from
the temperature detection means 36. The control means
may be prepared outside the step-up means 35a.
[0212] As shown by Fig.30, the step-up means 35a
through the control means changes the step-up magni-
fication setup based on the information from the temper-
ature detection means 36 that detects the temperature
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of the heating roller 11 that is heated by the auxiliary
heating unit 11b. Fig.31 shows temporal changes of the
input voltage Vin that is input to the step-up means 35a
from the auxiliary power supply 25, the output voltage
Vout that is output to the auxiliary heating unit 11b from
the step-up means 35a, and the temperature of the heat-
ing roller 11.
[0213] In order to shorten the temperature rise time of
the heating roller 11, what is necessary is to increase
the power supplied to the auxiliary heating unit 11b. For
example, a power supply apparatus that supplies power
to the auxiliary heating unit 11b can use a commercial
power supply of 200 V, or a constant voltage power sup-
ply, such as a rechargeable battery, and the like. How-
ever, if the power supplied to the auxiliary heating unit
11b is increased too much, detection time delay of the
temperature detection means 36 poses a problem in
that the temperature of the heating roller 11 overshoots.
According to Embodiment 18, wherein a capacitor of the
auxiliary power supply 25 is used as the means for in-
creasing the power supplied to the auxiliary heating unit
11b, the step-up means 35a through the control means
reduces the output voltage Vout from a predetermined
voltage, when the temperature of the heating roller 11
reaches a predetermined temperature T1 in order to
prevent the temperature overshoot of the heating roller
11.
[0214] In this manner, the temperature overshoot of
the heating roller 11 at the time of temperature rise is
reliably reduced, regardless of the temperature of the
heating roller 11 before the power is supplied. This func-
tions effectively, especially when the temperature of the
heating roller 11 is relatively high, such as when the im-
age forming apparatus of Embodiment 18 is to be used
soon after the previous use.
[0215] Thus, according to Embodiment 18, when the
temperature of the heating roller 11 is high, since the
supply voltage to the auxiliary heating unit 11b is low-
ered and the power supply to the heating roller 11 is less-
ened, the temperature rise of the heating roller 11 is
eased. For this reason, even if there is time delay of the
temperature detection by the temperature detection
means 36, the temperature detection of the heating roll-
er 11 can be correctly performed and the accuracy of
feedback goes up. Accordingly, the heating roller 11 can
be heated by a heating structure that is safe and capable
of raising the temperature in a short period of time with
minimum overshoot.
[0216] Further, even if the system loses control and
runaway occurs, and ON/OFF control of the power sup-
ply to the heating roller 11 becomes impossible, the
power supply from the auxiliary power supply 25 to the
heating unit 11b automatically declines. Accordingly, the
risk of the heating roller 11 becoming too hot and record-
ing paper igniting can be reduced. In this manner, the
heating apparatus being capable of providing a fast tem-
perature rise with safety at the time of a system runaway
is realized.

[0217] Further, when the temperature of the heating
roller 11 is high, the supply voltage to the heating roller
11 is lowered such that the power supply to the heating
unit 11b is lessened. Accordingly, there is no problem
from time delay in temperature detection by the temper-
ature detection means 36, and exact feedback is at-
tained. As a result, a temperature rise configuration that
provides quick temperature rise, and is safe with mini-
mized temperature overshoot of the heating roller 11, is
realized.
[0218] Further, when the temperature of the heating
roller 11 rises and reaches a high temperature, the sup-
ply voltage to the heating roller 11 is lowered such that
the power supply to the heating unit 11b is reduced. Ac-
cordingly, even if there is time delay in the temperature
detection by the temperature detection means 36, cor-
rect feedback is attained, and the temperature over-
shoot of the heating roller 11 is minimized, resulting in
a configuration that provides fast and safe temperature
rise.
[0219] Further, since maximum supply power exceed-
ing the limit of the commercial power supply can be sup-
plied to the heating apparatus, a heating apparatus with
short starting time can be offered.
[0220] Further, since maximum supply power exceed-
ing the limit of the commercial power supply can be sup-
plied to the heating apparatus, an image forming appa-
ratus with the heating apparatus having a short starting
time can be offered.
[0221] Next, Embodiment 19 of the present invention
is described. Embodiment 19 is the same as Embodi-
ment 18, except that step-up means, instead of the step-
up means 35a, is used. The step-up means here in-
cludes control means that changes the output voltage
Vout by changing the step-up setup based on the infor-
mation from the temperature detection means 36 for de-
tecting the temperature of the heating roller 11 that is
heated by the auxiliary heating unit 11b.
[0222] Fig.32 shows temporal changes of the input
voltage Vin that is input to the step-up means from the
auxiliary power supply 25, the output voltage Vout that
is output to the auxiliary heating unit 11b from the step-
up means, and the temperature of the heating roller 11,
according to Embodiment 19.
[0223] In order to shorten temperature rise time of the
heating roller 11, what is necessary is to increase the
power supplied to the heating unit 11b. The power sup-
ply apparatus that supplies power to the heating unit 11b
may use the commercial power supply of 200 V, or a
constant voltage power supply, such as a rechargeable
battery. However, if the power supplied to the heating
unit 11b is increased too much, the detection time delay
of the temperature detection means 36 poses a problem
in that the temperature of the heating roller 11 over-
shoots. According to Embodiment 19, wherein the ca-
pacitor of the auxiliary power supply 25 is used as the
means for increasing the power supplied to the heating
unit 11b, in order to prevent the temperature overshoot
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of the heating roller 11, the step-up means with the con-
trol means lowers the output voltage Vout, when the
heating roller 11 reaches a predetermined temperature
T1 based on the detection signal from the temperature
detection means 36.
[0224] For this reason, the temperature overshoot of
the heating roller 11 is reliably reduced at the time of
temperature rise, regardless of the temperature of the
heating roller 11 before the power is supplied. Embodi-
ment 19 functions effectively, especially when the tem-
perature of the heating roller 11 is high because the im-
age forming apparatus is to be used shortly after the pre-
vious use.
[0225] According to Embodiment 19, the output volt-
age Vout of the step-up means is not gradually reduced
but is switched low. For this reason, the circuit for reliably
reducing the temperature overshoot of the heating roller
11 becomes simple.
[0226] Thus, according to Embodiment 19, when the
temperature of the heating roller 11 rises and reaches a
high temperature, the output voltage Vout of the step-
up means is lowered, such that the power supplied to
the heating unit 11b is lowered. There is no problem from
time delay of temperature detection of the temperature
detection means 36, and correct feedback is attained.
In this manner, the heating configuration providing a fast
temperature rise safely without the temperature over-
shoot of the heating roller 11 is realized.
[0227] Next, Embodiment 20 of the present invention
is explained. Embodiment 20 is the same as Embodi-
ment 19, except that step-up means 35b is employed
instead of the above-mentioned step-up means, as
shown by Fig.34. The input voltage Vin and the output
voltage Vout of the step-up means 35b are almost the
same as shown by Fig.32. According to Embodiment 20,
the step-up means 35b switches the output voltage Vout
low, when the temperature of the heating roller 11 reach-
es the predetermined setting temperature T1, by chang-
ing the step-up setup based on the information from the
temperature detection means 36 for detecting the tem-
perature of the heating roller 11 that is heated by the
auxiliary heating unit 11b. In addition, as shown by Fig.
34, Embodiment 20 includes control means and residual
power detection means 37 for detecting residual energy
of the auxiliary power supply 25, wherein the control
means changes the step-up setup based on the infor-
mation from the residual power detection means 37, and
when the amount of residual energy of the auxiliary pow-
er supply 25 is greater than a predetermined value, the
control means switches the output voltage Vout low.
[0228] Fig.33 shows temporal changes of the input
voltage Vin that is input to the step-up means 35b from
the auxiliary power supply 25, the output voltage Vout
that is output to the auxiliary heating unit 11b from the
step-up means 35b, and the temperature of the heating
roller 11. If there is much residual energy in the auxiliary
power supply 25 in the case that the temperature of the
heating roller 11 is high, high power is continuously sup-

plied to the auxiliary heating unit 11b, and the tempera-
ture of the heating roller 11 rises beyond the predeter-
mined temperature, i.e., overshooting occurs. In order
to avoid this, the step-up means 35b with the control
means detects the amount of residual energy of the aux-
iliary power supply 25 using the information provided by
the residual power detection means 37, when the tem-
perature of the heating roller 11 reaches a predeter-
mined temperature Y1 for changing the set-up. When
the amount of the residual energy of the auxiliary power
supply 25 is greater than the predetermined value, the
output voltage Vout is switched low.
[0229] In this manner, the temperature overshoot of
the heating roller 11 is reliably reduced at the time of
temperature rise, regardless of the temperature of the
heating roller 11 before the power is supplied, even
when the amount of the residual energy of the auxiliary
power supply 25 is large. Embodiment 20 functions ef-
fectively, especially when the temperature of the heating
roller 11 is relatively high because the image forming
apparatus is to be used shortly after the previous use.
Further, since the step-up means 35b switches the out-
put voltage Vout to low rather than gradually reducing
the output voltage Vout, while the circuit is simplified,
the temperature overshoot of the heating roller 11 is re-
liably reduced.
[0230] Thus, according to Embodiment 20, if the volt-
age of the auxiliary power supply 25 is high voltage, the
voltage is lowered such that the power supplied to the
auxiliary heating unit 11b is reduced. In this manner,
there is no problem from time delay of the temperature
detection of the temperature detection means 36, cor-
rect feedback is obtained, and the heating roller 11, the
temperature of which can be raised safely and fast with
minimum temperature overshoot, is realized.
[0231] In addition, the present invention is not limited
to the embodiments described above, and the heating
unit may be served by a fixing belt, and the like. Further,
the present invention can apply to any heating appara-
tus, the main energy source of which is electricity, in ad-
dition to fixing apparatuses. For example, the present
invention is applicable to heating apparatuses, such as
an apparatus that heats a sheet-like heating target, such
as transfer paper that holds an image, for modifying sur-
face characteristics (gloss, etc.), an apparatus that car-
ries out temporarily fixing toner on a sheet-like heating
target, and apparatuses that carry out drying and lami-
nation processes on a sheet-like target.

AVAILABILITY ON INDUSTRY

[0232] As mentioned above, according to the embod-
iments of the present invention, temperature change of
a heating unit can be made small, and as much energy
stored by a capacitor as possible can be used. Further,
the temperature change can be made small and starting
time can be shortened. Further, temperature rise can be
made quickly and the temperature change can be made
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small. Further, high quality of an image can be achieved,
and high quality and high speed can be reconciled. Fur-
ther, the separation characteristics (demolding proper-
ties) of a toner image from a heating unit can be raised.
Further, unevenness of an image can be eliminated and
high output quality is made available.
[0233] Further, an electric shock can be prevented by
lowering the output voltage of the auxiliary power sup-
ply, and safety is high. Further, electric discharge time
of the auxiliary power supply can be shortened, and a
safe fixing apparatus can be offered. Further, there is
no useless electric discharge operation of the auxiliary
power supply, there is little energy consumption, and a
user-friendly apparatus can be offered. Further, electric
discharge from the auxiliary power supply can be carried
out without raising temperature of components of the
apparatus. Further, an auxiliary power supply for heat-
ing a heating unit in a short period of time can be mini-
aturized.
[0234] Further, a heating apparatus capable of raising
the temperature in a short period of time, and providing
high safety at the time of a system runaway (running out
of control) is realized. Further, an apparatus capable of
raising the temperature of the heating unit in a short pe-
riod of time, and providing a quick start can be offered.
Further, the simplification of a circuit, and reduction of
temperature overshoot of the heating component are re-
alized. Further, a temperature raising configuration that
is capable of safely heating the heating unit with a min-
imal temperature overshoot can be realized. Further, an
apparatus without risk of an electric shock for mainte-
nance workers can be realized. Further, a heating ap-
paratus capable of raising the temperature in a short pe-
riod of time provided with safety at the time of a system
runaway can be realized.

Claims

1. A heating apparatus, comprising:

a heating component, the temperature of which
is raised by heat generated by a heating unit;
a main power supply, to which power is sup-
plied by an external power supply, for supplying
power to said heating unit; and
an auxiliary power supply comprising a mass
capacitor that further comprises a plurality of
capacitor cells, that are charged by the external
power supply, for supplying power to said heat-
ing unit; wherein
a connection of said capacitor cells is changed
at least when electrically discharging.

2. The heating apparatus as claimed in claim 1,
wherein the connection of said capacitor cells is
changed between parallel connection and series
connection.

3. The heating apparatus as claimed in claim 1, further
comprising

detection means for detecting a situation of
the heating apparatus, wherein

changing the connection of said capacitor
cells is based on a determination of said detection
means.

4. The heating apparatus as claimed in claim 3,
wherein temperature detection means for detecting
temperature of said heating component serves as
said detection means.

5. The heating apparatus as claimed in claim 4,
wherein said capacitor cells are connected in par-
allel for supplying power to said heating unit from
said capacitor cells, when the temperature of said
heating component is higher than a predetermined
temperature.

6. The heating apparatus as claimed in claim 4,
wherein said capacitor cells are connected in series
for supplying power to said heating unit from said
capacitor cells, when the temperature of said heat-
ing component is equal to or less than a predeter-
mined temperature.

7. The heating apparatus as claimed in claim 3,
wherein changing the connection of said capacitor
cells is based on information about how many
sheets, being heating targets, are continuously
processed instead of said determination by said de-
tection means.

8. The heating apparatus as claimed in claim 7,
wherein a variable number of columns of said ca-
pacitor cells are connected in parallel.

9. The heating apparatus as claimed in claim 7,
wherein the connection of said capacitor cells con-
stituting said mass capacitor is changed, and said
heating component further comprises

an elastic layer.

10. The heating apparatus as claimed in claim 9,
wherein the thickness of said elastic layer is 0.1 mm
or greater.

11. The heating apparatus as claimed in claim 9, further
comprising

a demolding layer prepared on the surface of
said elastic layer.

12. A heating apparatus, comprising:

a main power supply that is capable of provid-
ing steady power;
a main heating unit that generates heat by pow-
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er supplied from the main power supply;
an auxiliary power supply capable of being
charged;
an auxiliary heating unit that generates heat by
power supplied from the auxiliary power supply;
and
a heating component that is heated by said
main heating unit and said auxiliary heating
unit;

wherein
an output voltage of said auxiliary power sup-

ply is reduced according to predetermined direc-
tions.

13. The heating apparatus as claimed in claim 12, fur-
ther comprising:

an electric load that is connectable to said aux-
iliary power supply; and
selective connecting means for selectively con-
necting said electric load to said auxiliary power
supply; wherein
said selective connecting means connects said
auxiliary power supply to said electric load
based on said predetermined directions.

14. The heating apparatus as claimed in claim 13,
wherein said electric load is provided by a resist-
ance heating element.

15. The heating apparatus as claimed in claim 13,
wherein said electric load is provided by a motor.

16. The heating apparatus as claimed in claim 12,
wherein said auxiliary power supply comprises

a plurality of power supplies that are connect-
ed in series, wherein

a part of said power supplies are disconnect-
ed based on said directions for reducing the output
voltage of said auxiliary power supply.

17. The heating apparatus as claimed in claim 12, fur-
ther comprising

access detection means for detecting access
of a person inside the heating apparatus,

wherein a detection result of said access de-
tection means serves as said directions.

18. The heating apparatus as claimed in claim 17,
wherein said access detection means provides
electric discharging directions to said auxiliary pow-
er supply, said electric discharging directions being
proactively issued by the person accessing inside.

19. The heating apparatus as claimed in claim 12,
wherein the output voltage is a direct-current volt-
age.

20. A heating apparatus, comprising:

a heating unit that generates heat by power
supplied;
at least an auxiliary power supply that can be
charged as power supply means for supplying
the power to said heating unit; and
step-up means for stepping-up the output volt-
age of said auxiliary power supply.

21. The heating apparatus as claimed in claim 20,
wherein said auxiliary power supply comprises an
electric double layer capacitor.

22. The heating apparatus as claimed in claim 20,
wherein the output voltage of said step-up means
falls as the input voltage to said step-up means falls.

23. The heating apparatus as claimed in claim 20, fur-
ther comprising

control means for controlling the output volt-
age of said step-up means.

24. The heating apparatus as claimed in claim 23,
wherein said control means controls such that the
output voltage of said step-up means stays con-
stant along the time axis.

25. The heating apparatus as claimed in claim 20,
wherein said heating unit comprises:

a main heating unit that generates heat by pow-
er supplied from a main power supply that is
capable of providing steady power; and
an auxiliary heating unit that generates heat by
power supplied from said auxiliary power sup-
ply through said step-up means; wherein
the power supplied to said auxiliary heating unit
through said step-up means from said auxiliary
power supply is greater than the power sup-
plied to said main heating unit from said main
power supply.

26. A heating apparatus, comprising:

a main power supply that is capable of supply-
ing steady power;
a main heating unit that generates heat by the
power supplied from the main power supply;
an auxiliary power supply that can be charged;
step-up means to step-up the output voltage of
said auxiliary power supply;
an auxiliary heating unit that generates heat by
the power supplied from said step-up means;
a heating component heated by said main heat-
ing unit and said auxiliary heating unit; and
detection means for detecting a situation about
said auxiliary power supply, and controlling the
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output voltage of said step-up means based on
a determination by said detection means.

27. The heating apparatus as claimed in claim 26,
wherein said auxiliary power supply comprises an
electric double layer capacitor.

28. The heating apparatus as claimed in claim 26,
wherein said detection means comprises tempera-
ture detection means for detecting the temperature
of said heating component.

29. The heating apparatus as claimed in claim 28,
wherein said output voltage of said step-up means
is gradually lowered, when the temperature detect-
ed by said temperature detection means is higher
than a predetermined temperature.

30. The heating apparatus as claimed in claim 28,
wherein said output voltage of said step-up means
is switched to a lower voltage in a step-like manner,
when the temperature detected by said tempera-
ture detection means is higher than a predeter-
mined temperature.

31. The heating apparatus as claimed in claim 28, fur-
ther comprising

residual power amount detection means for
determining the amount of residual energy of said
auxiliary power supply, and changing said output
voltage of said step-up means according to the de-
tection result of said residual power amount detec-
tion means.

32. The heating apparatus as claimed in claim 31,
wherein said output voltage of said step-up means
is lowered when the amount of residual energy of
said auxiliary power supply, said amount being de-
termined by said residual power amount detection
means, is higher than a predetermined value.

33. A fixing apparatus, comprising fixing means for fix-
ing a yet-to-be-fixed object on a heating target,
wherein said fixing means comprises the heating
apparatus as claimed in claim 1.

34. An image forming apparatus, comprising:

image formation means for forming an image
on a recording medium; and
image heating means for heating the image on
said recording medium; wherein
said image heating means comprises the heat-
ing apparatus as claimed in claim 1.

35. An image forming apparatus comprising:

image formation means for forming a yet-to-be-

fixed image on a recording medium; and
fixing means for heating said yet-to-be-fixed
image for fixing on said recording medium;
wherein said fixing means comprises the heat-
ing apparatus as claimed in claim 1.

36. (addition) A heating apparatus, comprising:

a heating element that generates heat by sup-
ply of power;
an auxiliary power supply as power supply
means for supplying the power to said heating
element; and
an IGBT element for switching the power output
from said auxiliary power supply.

37. (addition) A heating apparatus, comprising:

a heating element that generates heat by sup-
ply of power;
an auxiliary power supply as power supply
means for supplying the power to said heating
element; and
means for changing the output voltage of said
auxiliary power supply.

38. (addition) A heating apparatus, comprising:

a heating element that generates heat by sup-
ply of power;
an auxiliary power supply as power supply
means for supplying the power to said heating
element; and
DC-AC conversion means for converting DC
output voltage from said auxiliary power supply
into AC output voltage.

39. (addition) The heating apparatus as claimed in
claim 38, wherein the DC-AC conversion means is
capable of changing a voltage.

40. (addition) The heating apparatus as claimed in
claim 38, wherein the DC-AC conversion means fur-
ther comprises a step-up function.
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