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(54) Heater and image heating device mounted with heater

(57) A heater of the present invention includes j oint-
ed heat generating resistors having a positive tempera-
ture characteristic of resistance and provided between a
first conductive element (301) and a second conductive
element (303) on a substrate (305) in a longitudinal di-
rection of the substrate (305), and a plurality of heating

blocks provided in the longitudinal direction, each of
which is a set of the first conductive element (301), the
second conductive element (303), and the heat generat-
ing resistor,, and power supplied to at least one of the
plurality of heating blocks can be controlled independent
of other heating blocks.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a heater useful
for an image heating device mounted on an image form-
ing apparatus such as an electrophotographic copier or
an electrophotographic printer, and an image heating de-
vice mounting the heater.

Description of the Related Art

[0002] An image heating device mounted on a copier
or a printer includes an endless belt, a ceramic heater
which contacts the inner surface of the endless belt, and
a pressure roller which forms a fixing nip portion with the
ceramic heater via the endless belt. If small size paper
is continuously printed by an image forming apparatus
which is mounted with such an image heating device, the
temperature of a non-paper-passing portion in the longi-
tudinal direction of the fixing nip portion gradually increas-
es (temperature rise at non-sheet-passing portion). If the
temperature of the non-sheet-passing portion becomes
too high, it may cause damage to the components of the
apparatus. Furthermore, if large size paper is subse-
quently printed in a state where the temperature at the
non-sheet-passing portion is high, high temperature off-
set of toner may occur at the area corresponding to the
non-sheet-passing portion of small size paper.
[0003] As one method for preventing such temperature
rise at the non-sheet-passing portion, Japanese Patent
Application Laid-Open No. 2011-151003 discusses a
method which uses two conductive elements and a heat
generating resistor formed by a material having a positive
temperature characteristic of resistance. The heat gen-
erating resistor is mounted on a ceramic substrate and
the two conductive elements are arranged at both ends
of the substrate in the widthwise direction of the substrate
so that the current passes through the heat generating
resistor in the widthwise direction of the heater. The
widthwise direction of the heater is the conveying direc-
tion of the paper. This flow of current is hereinafter re-
ferred to as power feeding in the paper conveying direc-
tion. The resistance of the heat generating resistor at the
non-sheet-passing portion increases when the temper-
ature of the non-sheet-passing portion increases. Thus,
the heat generation at the non-sheet-passing portion can
be decreased by reducing the electric current that passes
through the heat generating resistor at the non-sheet-
passing portion. The resistance of a device having a pos-
itive temperature characteristic of resistance increases
when the temperature increases. Such a characteristic
is hereinafter referred to as a positive temperature coef-
ficient (PTC).
[0004] However, even if a heater configured as de-
scribed above is used, the electric current flows through

the heat generating resistor positioned at the non-sheet-
passing portion and heat is generated.

SUMMARY OF THE INVENTION

[0005] The present invention is directed to providing a
heater which can effectively address temperature rise at
a non-sheet-passing portion. The present invention is al-
so directed to providing an image heating device mount-
ed with a heater which can effectively address tempera-
ture rise at a non-sheet-passing portion.
[0006] According to a first aspect of the present inven-
tion there is provided a heater as specified in claims 1 to
9. According to a second aspect of the present invention
there is provided an image heating device as claimed in
claims 10 to 13.
[0007] Further features and aspects of the present in-
vention will become apparent from the following detailed
description of embodiments with reference to the at-
tached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The accompanying drawings, which are incor-
porated in and constitute a part of the specification, illus-
trate embodiments, features, and aspects of the inven-
tion and, together with the description, serve to explain
the principles of the invention.
[0009] Fig. 1 is a cross-sectional view of an image form-
ing apparatus.
[0010] Fig. 2 is a cross-sectional view of an image heat-
ing device according to a first embodiment of the present
invention.
[0011] Figs. 3A and 3B illustrate configurations of a
heater according to the first embodiment.
[0012] Fig. 4 is a heater control circuit diagram accord-
ing to the first embodiment.
[0013] Fig. 5 is a flowchart illustrating the heater control
according to the first embodiment.
[0014] Fig. 6 is a cross-sectional view of the image
heating device according to a second embodiment of the
present invention.
[0015] Figs. 7A and 7B illustrate configurations of the
heater according to the second embodiment.
[0016] Fig. 8 is a heater control circuit diagram accord-
ing to the second embodiment.
[0017] Fig. 9 is a flowchart illustrating the heater control
according to the second embodiment.
[0018] Figs. 10A, 10B, and 10C illustrate alternate ver-
sions of the heater.

DESCRIPTION OF THE EMBODIMENTS

[0019] Various embodiments, features, and aspects of
the invention will be described in detail below with refer-
ence to the drawings. Each of the embodiments of the
present invention described below can be implemented
solely or as a combination of a plurality of the embodi-
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ments or features thereof where necessary or where the
combination of elements or features from individual em-
bodiments in a single embodiment is beneficial.
[0020] Fig. 1 is a cross-sectional view of a laser printer
(image forming apparatus) 100 using an electrophoto-
graphic recording technique. When a print signal is gen-
erated, a laser beam is emitted from a scanner unit 21.
The laser beam is modulated according to image infor-
mation. A photosensitive member 19, which is charged
to a predetermined polarity by a charge roller 16, is
scanned by the laser beam. Accordingly, an electrostatic
latent image is formed on the photosensitive member 19.
Toner is supplied to this electrostatic latent image from
a developing unit 17 and a toner image is formed on the
photosensitive member 19 according to the image infor-
mation. On the other hand, a recording material (record-
ing paper) P, set in a sheet cassette 11, is picked-up by
a pickup roller 12 one sheet at a time, and conveyed to
a registration roller 14 by a roller 13. Further, the record-
ing material P is conveyed to a transfer position by the
registration roller 14 at timing the toner image on the pho-
tosensitive member 19 reaches the transfer position. The
transfer position is formed by the photosensitive member
19 and a transfer roller 20.
[0021] The toner image on the photosensitive member
19 is transferred to the recording material P while the
recording material P passes the transfer position. Then,
heat is applied to the recording material P by an image
heating device 200 and the toner image is fixed to the
recording material P. The recording material P with the
fixed toner image is discharged on a tray provided at the
upper portion of the printer by rollers 26 and 27. The laser
printer 100 also includes a cleaner 18 which cleans the
photosensitive member 19 and a paper feeding tray 28
which is a manual feed tray having a pair of regulating
plates. The user can adjust the width of the paper feeding
tray 28 to the size of the recording material P by using
the pair of regulating plates. The paper feeding tray 28
is used when the recording material P of a size other than
the standard size is printed. A pick up roller 29 picks up
the recording material P from the paper feeding tray 28.
A motor 30 drives the image heating device 200. The
photosensitive member 19, the charge roller 16, the
scanner unit 21, the developing unit 17, and the transfer
roller 20 constitute an image forming unit which forms an
unfixed image on the recording material P.
[0022] The laser printer 100 according to the present
embodiment can print an image on paper of various sizes.
In other words, the laser printer 100 can print an image
on Letter paper (approximately 216 mm x 279 mm), Legal
paper (approximately 216 mm x 356 mm), A4 paper (210
mm x 297 mm), Executive paper (approximately 184 mm
x 267 mm), JIS B5 paper (182 mm x 257 mm), and A5
paper (148 mm x 210 mm) set in the sheet cassette 11.
[0023] Further, the laser printer 100 can print an image
on non-standard paper such as a DL envelope (110 mm
x 220 mm) and a Com10 envelope (approximately 105
mm x 241 mm) set in the paper feeding tray 28. Basically,

the laser printer 100 is a printer which feeds paper by
short edge feeding. When the paper is fed by short edge
feeding, the long side of the sheet is in parallel with the
sheet-conveying direction. The largest size of paper (i.e.,
paper with the largest width) out of the standard paper
sizes printable by the laser printer 100 according to the
apparatus brochure is Letter paper and Legal paper with
a width of approximately 216 mm. According to the
present embodiment, paper with a width smaller than the
largest size printable by the laser printer 100 is referred
to as small size paper.
[0024] Fig. 2 is a cross-sectional view of the image
heating device 200. The image heating device 200 in-
cludes a film 202, a heater 300, and a pressure roller
208. The film 202 is an endless belt. The heater 300
contacts the inner side of the film 202. The pressure roller
208 forms a nip portion forming member which forms a
fixing nip portion N via the film 202 together with the heat-
er 300. The material of the base layer of the film 202 is
a heat-resistant resin such as a polyimide or a metal such
as stainless steel. The pressure roller 208 includes a
cored bar 209 made of steel or aluminum, and an elastic
layer 210 formed by a material such as a silicone rubber.
The heater 300 is held by a holding member 201 which
is made of a heat resistant resin. The holding member
201 has a guiding function and it guides the rotation of
the film 202. When the pressure roller 208 receives power
from the motor 30, it rotates in the direction of the arrow.
Further, the film 202 rotates following the rotation of the
pressure roller 208. At the fixing nip portion N, heat is
applied to the recording material P. Thus, the unfixed
toner image is fixed to the recording material P while the
recording material P is conveyed through the fixing nip
portion N.
[0025] The heater 300 includes a heater substrate 305
which is ceramic, a first conductive element 301, and a
second conductive element 303. The first conductive el-
ement 301 is provided on the heater substrate 305 along
the longitudinal direction of the substrate. The second
conductive element 303 is also provided on the heater
substrate 305 along the longitudinal direction of the sub-
strate but at a position different from the first conductive
element 301 in the widthwise direction of the substrate.
Further, the heater 300 includes a heat generating resis-
tor 302. The heat generating resistor 302 is provided be-
tween the first conductive element 301 and the second
conductive element 303 and has a positive temperature
characteristic of resistance. The heat generating resistor
302 generates heat according to the power supplied via
the first conductive element 301 and the second conduc-
tive element 303. Furthermore, the heater 300 includes
a surface protection layer 307 which covers the heat gen-
erating resistor 302, the first conductive element 301,
and the second conductive element 303. The surface
protection layer 307 has an insulation property. Accord-
ing to the present embodiment, glass is used for the sur-
face protection layer 307. As temperature detecting ele-
ments, thermistors TH1, TH2, TH3, and TH4 contact the
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back side of the heater substrate 305 in the sheet-passing
area of the laser printer 100. In addition to the thermistors
TH1 to TH4, a safety element 212 also contacts the back
side of the heater substrate 305. The safety element 212
is, for example, a thermo switch or a thermal fuse. When
abnormal heating of the heater occurs, the safety ele-
ment 212 is turned on and the power supplied to the
heater is stopped. Ametal stay 204 exerts a force of a
spring (not illustrated) on the holding member 201.
[0026] Figs. 3A and 3B illustrate heater configurations
of a first embodiment. First, the configuration of the heater
and the effect of reducing the temperature rise at the non-
sheet-passing portion will be described with reference to
Fig. 3A.
[0027] The heater 300 includes a plurality of heating
blocks in the longitudinal direction of the substrate. One
heating block is a set of components which are the first
conductive element 301, the second conductive element
303, and the heat generating resistor 302. The heater
300 according to the present embodiment includes a total
of three heating blocks (a heating block 302-1, a heating
block 302-2, a heating block 302-3) provided at the center
and both ends of the heater 300 in the longitudinal direc-
tion of the substrate. Thus, the first conductive element
301 provided along the longitudinal direction of the sub-
strate is divided into three conductive elements (first con-
ductive elements 301-1, 301-2, and 301-3). Similarly, the
second conductive element 303 provided along the lon-
gitudinal direction of the substrate is divided into three
conductive elements (second conductive elements
303-1, 303-2, and 303-3). Connectors for power supply
provided on the main body side of the image heating
device 200 are connected to electrodes E1, E2, E3, and
E4.
[0028] The heating block 302-1, which is arranged at
one end of the heater 300, includes a plurality of heat
generating resistors (three heat generating resistors ac-
cording to the present embodiment) between the first
conductive element 301-1 and the second conductive
element 303-1. The heat generating resistors are elec-
trically connected by parallel connection. The three heat
generating resistors of the heating block 302-1 receive
power from the electrode E1 and the electrode E4 via
the first conductive element 301-1 and the second con-
ductive element 303-1.
[0029] The heating block 302-2, which is at the center
portion of the heater 300, includes a plurality of heat gen-
erating resistors (15 heat generating resistors according
to the present embodiment) between the first conductive
element 301-2 and the second conductive element
303-2. The heat generating resistors are electrically con-
nected by parallel connection. The 15 heat generating
resistors of the heating block 302-2 receive power from
the electrode E2 and the electrode E4 via the first con-
ductive element 301-2 and the second conductive ele-
ment 303-2.
[0030] The heating block 302-3, which is at the other
end of the heater 300, includes a plurality of heat gener-

ating resistors (three heat generating resistors according
to the present embodiment) between the first conductive
element 301-3 and the second conductive element
303-3. The heat generating resistors are electrically con-
nected by parallel connection. The three heat generating
resistors of the heating block 302-3 receive power from
the electrode E3 and the electrode E4 via the first con-
ductive element 301-3 and the second conductive ele-
ment 303-3. Each of a total of 21 heat generating resistors
has a positive temperature characteristic of resistance
(PTC).
[0031] In this manner, a plurality of heating blocks,
each of which is a set of components (the first conductive
element 301, the second conductive element 303, and
the heat generating resistor 302), are provided in the
heater 300 in the longitudinal direction of the substrate.
The heating blocks are configured such that power con-
trol of at least one of them can be performed independ-
ently from the power control of other heating blocks.
[0032] According to the present embodiment, by de-
vising the connection positions of the conductive ele-
ments and power supply lines (L1 to L4) which extend
from the electrodes (E1 to E4), uniform heat distribution
of the heater 300 in the longitudinal direction of the sub-
strate can be realized. More precisely, with respect to
each of the three heating blocks, power is supplied from
the diagonal side of the heating block. This power feeding
method is hereinafter referred to as diagonal power feed-
ing.
[0033] The diagonal power feeding will now be de-
scribed by taking the heating block 302-2 as an example.
In Fig. 3A, power is supplied in a diagonal direction of
the heating block from a connection position CP2 and a
connection position CP1. The connection position CP2
is a connection position of the first conductive element
301-2 and the power supply line L4 at the lower right
portion of the heating block 302-2. The connection posi-
tion CP1 is a connection position of the second conduc-
tive element 303-2 and the power supply line L2 at the
upper left portion of the heating block 302-2. Thus, the
connection positions CP1 and CP2 are set at opposed
positions in the longitudinal direction of the substrate. In
other words, the connection positions of the first conduc-
tive element 301-2 and the second conductive element
303-2 of the heating block 302-2 with the power supply
lines that extend from the electrode E2 and the electrode
E4 are arranged at opposed positions in the longitudinal
direction of the substrate.
[0034] According to the present embodiment, as illus-
trated in Fig. 3A, power is supplied to all of the three
heating blocks by the diagonal power feeding. However,
even if power is supplied to at least one heating block
out of the three heating blocks by the diagonal power
feeding, uneven heat distribution can be reduced.
[0035] If power is supplied without using the diagonal
power feeding from the lower right portion of the conduc-
tive element 301-2 of the heating block 302-2 and from
the upper right portion of the conductive element 303-2
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of the heating block 302-2 (see Fig. 3A), voltage drop
occurs on the left side of the heating block 302-2 owing
to the effect of the resistance value of the conductive
element. Thus, the amount of heat generation on the left
side of the heating block 302-2 will be reduced.
[0036] Further, according to the present embodiment,
the positions of the plurality of heat generating resistors
which are parallelly connected are slanted with respect
to the longitudinal direction and the widthwise direction
of the substrate such that adjacent heat generating re-
sistors overlap with each other in the longitudinal direc-
tion. In this manner, the effect of the gap portions between
the plurality of heat generating resistors is reduced and
uniformity regarding the heat distribution in the longitu-
dinal direction of the heater 300 can be improved. Fur-
ther, according to the heater 300 of the present embod-
iment, regarding the gap portions of the plurality of heat-
ing blocks, since the heat generating resistors at the end
portions of the adjacent heating blocks overlap in the
longitudinal direction, uniformity regarding the heat dis-
tribution can be furthermore improved.
[0037] As described above, the thermistors TH1 to
TH4, which are temperature detecting elements, and the
safety element 212 contact the back side of the heater
300. The power control of the heater 300 is based on the
output of the thermistor TH1 provided near the center of
the sheet-passing portion (near a conveyance reference
position X described below). The thermistor TH4 detects
the temperature at the end portion of the heat generating
area of the heating block 302-2 (the state in Fig. 3B).
Further, the thermistor TH2 detects the temperature at
the end portion of the heat generating area of the heating
block 302-1 (the state in Fig. 3A) and the thermistor TH3
detects the temperature at the end portion of the heat
generating area of the heating block 302-3 (the state in
Fig. 3A).
[0038] According to the laser printer 100 of the present
embodiment, one or more thermistors are provided on
each of the three heating blocks so that if power is sup-
plied only to a single heating block due to, for example,
device failure, such a state can be detected. Thus, the
safety of the apparatus can be enhanced.
[0039] The safety element 212 is arranged in such a
manner that it can operate in different states. Namely,
the safety element 212 can operate in a state where pow-
er is supplied only to the heating block 302-2 at the center
portion of the heater 300 as illustrated in Fig. 3B. Further,
the safety element 212 can operate in a state where pow-
er is supplied only to the heating blocks 302-1 and 302-3
on the ends of the heater 300 due to, for example, device
failure. In other words, the safety element 212 is provided
at a position between the heating block 302-2 at the cent-
er portion and either of the heating blocks 302-1 and
302-3. The safety element 212 is turned on when abnor-
mal heating of the heater 300 occurs so that power sup-
plied to the heater 300 is stopped.
[0040] Next, temperature rise at the non-sheet-pass-
ing portion when power is supplied to all the three heating

blocks 302-1, 302-2, and 302-3 will be described with
reference to Fig. 3A. The center of the heat generating
area is set as a reference position and B5 paper is fed
by short edge feeding. The reference position when pa-
per is conveyed is defined as the conveyance reference
position X of a recording material (paper).
[0041] The sheet cassette 11 includes a position reg-
ulating plate which regulates the position of the paper.
The recording material P is fed from a predetermined
position of the sheet cassette 11 according to the size of
the recording material P which is loaded and conveyed
to pass a predetermined portion of the image heating
device 200. Similarly, the paper feeding tray 28 includes
a position regulating plate which regulates the position
of the paper. The recording material P is fed from the
paper feeding tray 28 and conveyed to pass a predeter-
mined portion of the image heating device 200.
[0042] The heater 300 has a heat generating area of
a length of 220 mm which enables short edge feeding of
Letter paper with a width of approximately 216 mm. If B5
paper with a paper width of 182 mm is fed to the heater
300 having a heat generating area of a length of 220 mm,
a non-sheet-passing area of 19 mm is generated at both
ends of the heat generating area. Although the power
supplied to the heater 300 is controlled so that the tem-
perature detected by the thermistor TH1 provided near
the center of the sheet-passing portion is continuously
the target temperature, since the heat generated at the
non-sheet-passing portion is not removed by paper, the
temperature of the non-sheet-passing portion is in-
creased compared to the sheet-passing portion.
[0043] As illustrated in Fig. 3A, in printing B5-size pa-
per, the sides of the recording material passes a part of
the heating blocks 302-1 and 302-3 at both ends of the
heater 300. Thus, a non-sheet-passing portion of 19 mm
is generated at both ends of the heating blocks 302-1
and 302-3. However, since the heat generating resistor
is a PTC material, the resistance of the heat generating
resistor at the non-sheet-passing portion will be higher
than the resistance of the heat generating resistor at the
sheet-passing portion, so that the current flows less eas-
ily. According to this principle, the temperature rise at the
non-sheet-passing portion can be reduced.
[0044] The temperature rise at the non-sheet-passing
portion when power is supplied only to the heating block
302-2 at the center portion of the heater 300 will be de-
scribed with reference to Fig. 3B. In Fig. 3B, the center
of the heat generating area is set as the reference posi-
tion and a DL-size envelope with a width of 110 mm is
fed by short edge feeding. The length of the heat gener-
ating area of the heating block 302-2 of the heater 300
is 157 mm which enables short edge feeding of A5 paper
which has a width of approximately 148 mm. If a DL size
envelope, which has a width of 110 mm, is fed to the
heater 300 provided with the heating block 302-2, which
has a length of 157 mm, by short edge feeding, a non-
sheet-passing area of 23.5 mm is generated at each end
of the heating block 302-2 at the center portion. The heat-
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er 300 is controlled based on the output of the thermistor
TH1 provided at about the center of the sheet-passing
portion. Since, the heat generated at the non-sheet-pass-
ing portion is not removed by paper, the temperature of
the non-sheet-passing portion is increased compared to
the sheet-passing portion.
[0045] In the state illustrated in Fig. 3B, by supplying
power only to the heating block 302-2, the length of the
non-sheet-passing area can be reduced. Generally, the
longer the non-sheet-passing portion area is, the more
the temperature increases at the non-sheet-passing por-
tion. Thus, the temperature rise at the non-sheet-passing
portion may not be satisfactorily controlled if the control
is performed depending only on the effect of power feed-
ing to the heat generating resistor, which is a PTC ma-
terial, in the paper conveying direction. Thus, as illustrat-
ed in Fig. 3B, the length of the non-sheet-passing area
is reduced. Further, the temperature rise in the non-
sheet-passing area of 23.5mm at each end of the heating
block 302-2 can be reduced by a principle same as the
one described with reference to Fig. 3A.
[0046] Fig. 4 is a heater control circuit diagram accord-
ing to the first embodiment. An AC power supply 401 is
a commercial power supply connected to the laser printer
100. The power supplied to the heater 300 is controlled
by power on/off of a triac 416 and a triac 426. The power
to the heater 300 is supplied via the electrodes E1 to E4.
According to the present embodiment, the resistance val-
ues of the heating blocks 302-1, 302-2, and 302-3 are
70 ohms, 14 ohms, and 70 ohms, respectively.
[0047] A zero cross detection unit 430 detects zero-
crossing of the AC power supply 401 and outputs a zero-
cross signal to a central processing unit (CPU) 420. The
zero-cross signal is used for controlling the heater 300.
For example, if the temperature of the heater 300 exces-
sively increases due to some failure, a relay 440 operates
according to a signal output from the thermistors TH1 to
TH4 and stops the power to the heater 300.
[0048] Next, the operation of the triac 416 will be de-
scribed. Resistors 413 and 417 are bias resistors for the
triac 416. A phototriac coupler 415 is provided so that
creepage distance is maintained between primary and
secondary circuits. The triac 416 is turned on when a
light emitting diode of the phototriac coupler 415 is en-
ergized. A resistor 418 limits the electric current of the
light emitting diode of the phototriac coupler 415. The
phototriac coupler 415 is turned on/off by a transistor
419. The transistor 419 operates according to a signal
(FUSER1) output from the CPU 420.
[0049] When the triac 416 is energized, power is sup-
plied to the heating block 302-2 of the resistance value
of 14 ohms. When the power is controlled so that the
energizing ratio of the triac 416 and the triac 426 is 1:0,
power is supplied only to the heating block 302-2. Fig.
3B illustrates the heater 300 in this state.
[0050] Since the circuit operation of the triac 426 is
similar to the operation of the triac 416, it is not described.
The triac 426 operates according to a signal (FUSER2)

output from the CPU 420. When the triac 426 is ener-
gized, power is supplied to the heating block 302-1 (70
ohms) and the heating block 302-3 (70 ohms). Since
these two heating blocks are parallelly-connected, power
is supplied to a resistance of 35 ohms.
[0051] In the state illustrated in Fig. 3A, power is sup-
plied via the triacs 416 and 426. In other words, when
the triacs 416 and 426 are energized, power is supplied
to the heating block 302-1 (70 ohms), the heating block
302-2 (14 ohms), and the heating block 302-3 (70 ohms).
Since these three heating blocks are parallelly-connect-
ed, power is supplied to a resistance of 10 ohms. When
the power is controlled so that the energizing ratio of the
triac 416 and the triac 426 is 1:1, the heater 300 will be
in the state described with reference to Fig. 3A.
[0052] The total resistance of the heater 300 is set to
such a value that the power necessary for fixing a record-
ing material with a largest paper width which can be print-
ed by the laser printer 100 (Letter paper or Legal paper
according to the present embodiment) is ensured. In oth-
er words, when power is supplied to all of the three heat-
ing blocks 302-1 to 302-3 as illustrated in Fig. 3A, the
total resistance value will be 10 ohms.
[0053] According to the present embodiment, since the
heating blocks 302-1 and 302-3 at both ends of the heater
300 and the heating block 302-2 at the center are paral-
lelly-connected, the total resistance value is 14 ohms in
a state where power is supplied only to the center of the
heating block 302-2 as illustrated in Fig. 3B. This is higher
than the total resistance value of 10 ohms in a state where
power is supplied to all of the three heating blocks as
illustrated in Fig. 3A. Thus, compared to the state illus-
trated in Fig. 3A, the heater 300 in the state illustrated in
Fig. 3B is furthermore advantageous with respect to har-
monic, flicker, and heater protection (generally, the lower
resistance value, the adversely these items are affected).
In contrast, if the three heating blocks 302-1 to 302-3 are
series-connected and power is supplied only to the heat-
ing block 302-2 at the center portion of the heater 300,
since the total resistance value of the heater is reduced,
it is disadvantageous with respect to, for example, har-
monic. Accordingly, designing the heater will become dif-
ficult.
[0054] The temperature detected by the thermistor
TH1 is detected by the CPU 420 as a signal of the TH1
with voltage divided using resistors (not illustrated). The
temperatures of the thermistors TH2 to TH4 are detected
by the CPU 420 by a similar method. Based on the tem-
perature detected by the thermistor TH1 and the temper-
ature set to the heater 300, the CPU 420 (control unit)
calculates the power to be supplied through internal
processing such as proportional integral (PI) control. Fur-
ther, the CPU 420 converts it to a control level of a phase
angle (phase control) or a wave number (wave number
control) which corresponds to the power to be supplied.
Then, the CPU 420 controls the triac 416 and the triac
426 according to the control level.
[0055] Fig. 5 is a flowchart illustrating a control se-
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quence of the image heating device 200 performed by
the CPU 420. In step S502, the CPU 420 receives a print
request. In step S503, the CPU 420 determines whether
the width of the paper to be printed is 157 mm or more.
According to the laser printer 100 of the present embod-
iment, the CPU 420 determines whether the paper is Let-
ter paper, Legal paper, A4 paper, Executive paper, B5
paper, or non-standard paper with a width of 157 mm or
more and fed from the paper feeding tray 28. If the CPU
420 determines that the paper is such paper (YES in step
S503), the processing proceeds to step S504. In step
S504, the CPU 420 sets the energizing ratio of the triac
416 to the triac 426 to 1:1 (the state in Fig. 3A).
[0056] If the paper width is less than 157 mm (accord-
ing to the present embodiment, A5 paper, DL envelope,
Com10 envelope, or non-standard paper with a width
less than 157 mm) (NO in step S503), the processing
proceeds to step S505. In step S505, the CPU 420 sets
the energizing ratio of the triac 416 to the triac 426 to 1:0
(the state in Fig. 3B).
[0057] In step S506, by using the energizing ratio which
has been set, the CPU 420 performs the fixing processing
while setting the image forming process speed to full
speed (1/1 speed) and controlling the heater 300 so that
the temperature detected by the thermistor TH1 is con-
tinuously the target preset temperature (200°C).
[0058] In step S507, the CPU 420 determines whether
the temperature of the thermistor TH2 has exceeded a
maximum temperature TH2Max of the thermistor TH2,
the temperature of the thermistor TH3 has exceeded a
maximum temperature TH3Max of the thermistor TH3,
and the temperature of the thermistor TH4 has exceeded
a maximum temperature TH4Max of the thermistor TH4.
The maximum temperatures are set to the CPU 420 in
advance. If the CPU 420 determines that any of the tem-
peratures at the end portions of the heat generating area
has exceeded the predetermined upper limit (the maxi-
mum temperatures TH2Max, TH3Max, or TH4Max) due
to the increase in the temperature of the non-sheet-pass-
ing portion based on the signals of the thermistors TH2
to TH4 (NO in step S507), the processing proceeds to
step S509. In step S509, the CPU 420 performs the fixing
processing while setting the image forming process
speed to half speed (1/2 speed) and controlling the heater
300 so that the temperature detected by the thermistor
TH1 is continuously the target preset temperature
(170°C). If the image forming process speed is reduced
to half, since good fixing can be obtained even at a low
temperature, the fixing target temperature can be re-
duced and the increase in temperature at the non-sheet-
passing portion can be reduced.
[0059] In step S508, the CPU 420 determines whether
the end of the print job has been detected. If the end of
the print job has been detected (YES in step S508), the
control sequence of the image forming ends. If the end
of the print job has not yet been detected (NO in step
S508), the processing returns to step S506. In step S510,
the CPU 420 determines whether the end of the print job

has been detected. If the end of the print job has been
detected (YES in step S510), the control sequence of the
image forming ends. If the end of the print job has not
yet been detected (NO in step S510), the processing re-
turns to step S509.
[0060] As described above, by using the heater 300
and the image heating device 200 according to the first
embodiment, temperature rise can be reduced at the
non-sheet-passing portion in a case where paper of a
size smaller than the largest printable paper of the laser
printer 100 is printed. Further, occurrence of uneven tem-
perature at the gap portion of the plurality of heating
blocks and uneven temperature of each of the heating
blocks in the longitudinal direction of the heater 300 can
be prevented. Further, safety of the image heating device
200 in the event of a failure can be enhanced.
[0061] Next, a second embodiment of the present in-
vention will be described. The heater of the image heating
device of the laser printer 100 is different from the heater
according to the first embodiment. Descriptions of com-
ponents similar to those of the first embodiment are not
repeated. Unlike the first embodiment, the heating block
of the heater according to the second embodiment in-
cludes one heat generating resistor.
[0062] An image heating device 600 illustrated in Fig.
6 includes a heater 700. The heat generating surface of
the heater 700 is provided on the side opposite the sur-
face of the heater that contacts the fixing film. The heater
700 includes a heater substrate 705 which is ceramic, a
first conductive element 701, a second conductive ele-
ment 703, and a heat generating resistor 702. The first
conductive element 701 is provided on the heater sub-
strate 705 along the longitudinal direction of the sub-
strate. The second conductive element 703 is also pro-
vided on the heater substrate 705 along the longitudinal
direction of the substrate but at a position different from
the first conductive element 701 in the widthwise direction
of the substrate. The heat generating resistor 702 is pro-
vided between the first conductive element 701 and the
second conductive element 703 and has a positive tem-
perature characteristic of resistance. Further, the heater
700 includes a surface protection layer 707 and a slide
layer 706. The surface protection layer 707 covers the
heat generating resistor 702, the first conductive element
701, and the second conductive element 703, and has
an insulation property. According to the present embod-
iment, glass is used for the surface protection layer 707.
The slide layer 706 contributes to realizing smoother slid-
ing on the sliding surface of the heater 700.
[0063] Figs. 7A illustrates a configuration of the heater
700 according to the second embodiment. According to
the second embodiment, the heater 700 includes three
divided heating blocks 702-1, 702-2, and 702-3. Each of
these heating blocks includes one heat generating resis-
tor. Since other components and configuration of the
present embodiment are similar to those of the first em-
bodiment, the points different from the first embodiment
are described.
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[0064] The thermistors TH1 to TH4 and the safety el-
ement 212 contact the back side of the heater 700 as
described above. According to the second embodiment,
the safety element 212 contacts a sheet-passing area on
the heater 700. The sheet-passing area is where a sheet
of the smallest size which can be printed by the laser
printer 100 passes. The portion where the safety element
212 contacts is a portion which is less affected by the
temperature rise at the non-sheet-passing portion.
[0065] Next, temperature rise at the non-sheet-pass-
ing portion when power is supplied to all the three heating
blocks 702-1, 702-2, and 702-3 will be described with
reference to Fig. 7A. The center of the heat generating
area is set as a reference position and A4 paper is fed
by short edge feeding. The heater 700 has a heat gen-
erating area of a length of 220 mm which enables short
edge feeding of Letter paper with a width of approximately
216 mm. If A4 paper with a paper width of 210 mm is fed
to the heater 300 having a heat generating area of a
length of 220 mm, a non-sheet-passing area of 5 mm is
generated at both ends of the heat generating area. Al-
though the power supplied to the heater 700 is controlled
so that the temperature detected by the thermistor TH1
provided near the center of the sheet-passing portion is
continuously the target temperature, since the heat gen-
erated at the non-sheet-passing portion is not removed
by paper, the temperature of the non-sheet-passing por-
tion is increased compared to the sheet-passing portion.
As illustrated in Fig. 7A, in printing A4-size paper, the
sides of the recording material passes a part of the heat-
ing blocks 702-1 and 702-3, respectively at both ends of
the heater 700. Thus, a non-sheet-passing portion of 5
mm is generated at both ends of the heating blocks 702-1
and 702-3. However, since the heat generating resistor
is a PTC material, the electric resistance of the heat gen-
erating resistor at the non-sheet-passing portion is higher
than the electric resistance of the heat generating resistor
at the sheet-passing portion. Thus, the current flows less
easily and the temperature rise at the non-sheet-passing
portion can be reduced by the principle described with
reference to Fig. 3A according to the first embodiment.
[0066] Fig. 7B illustrates the temperature rise at the
non-sheet-passing portion when power is supplied only
to the heating block 702-2 at the center portion of the
heater 700. In Fig. 7B, the center of the heat generating
area is set as the reference position and A5-size paper
is fed by short edge feeding. The length of the heat gen-
erating area of the heating block 702-2 of the heater 700
is 185 mm which enables short edge feeding of Executive
paper with a width of approximately 184 mm. If A5-size
paper with a paper width of 148 mm is fed by short edge
feeding to the heater 700 with the heat generating area
of a length of 185 mm, a non-sheet-passing area of 18.5
mm is generated at each end of the heat generating area.
The temperature rise in this non-sheet-passing area can
be reduced by a principle same as the one described
with reference to Fig. 3B according to the first embodi-
ment.

[0067] Fig. 8 is a heater control circuit diagram accord-
ing to the second embodiment. The power supplied to
the heater 700 is controlled by power on/off of a triac 816.
In Fig. 4 according to the first embodiment, although two
triacs are used in controlling the power supply to the heat-
er, one triac (triac 816) and a relay 800 are used accord-
ing to the second embodiment. The relay 800 operates
according to an RLON800 signal output by a CPU 820.
[0068] If the triac 816 is energized when the relay 800
is turned off, power is supplied to the heating block 702-2.
Fig. 7B illustrates the heater 700 in this state. If the triac
816 is energized when the relay 800 is turned on, power
is supplied to the heating blocks 702-1, 702-2, and 702-3.
Fig. 7A illustrates the heater 700 in this state.
[0069] According to the configuration described in the
second embodiment, a case where power is supplied
only to the heating blocks 702-1 and 702-3 at both ends
of the heater 700 can be prevented regardless of the
operating state of the relay 800 when, for example, a
short-circuit failure or an open-circuit failure occurs. If
power is supplied to the heating blocks 702-1 and 702-3
at both ends of the heater 700, power is also supplied to
the heating block 702-2 at the center portion of the heater
700 regardless of the operating state of the relay 800.
Thus, according to the present embodiment, the safety
element 212 is provided to contact the sheet-passing ar-
ea of the paper of the smallest size printable by the laser
printer 100 which is less affected by the temperature rise
at the non-sheet-passing portion. According to this ar-
rangement, since the temperature of the safety element
212 is decreased in normal operation, the operation tem-
perature of the safety element 212 can be set to a lower
temperature. Accordingly, safety of the image heating
device 600 can be enhanced.
[0070] Fig. 9 is a flowchart illustrating a control se-
quence of the image heating device 600 performed by
the CPU 820. In step S902, the CPU 820 receives a print
request. In step S903, the CPU 820 determines whether
the width of the paper to be printed is 185 mm or more.
According to the laser printer 100 of the present embod-
iment, the CPU 820 determines whether the paper is Let-
ter paper, Legal paper, A4 paper, or non-standard paper
with a width of 185 mm or more which is fed from the
paper feeding tray 28. If the CPU 820 determines that
the paper is such paper (YES in step S903), the process-
ing proceeds to step S904. In step S904, the CPU 820
maintains the turn-on state of the relay 800 (state in Fig.
7A).
[0071] If the paper width is less than 185 mm (accord-
ing to the present embodiment, Executive paper, B5 pa-
per, A5 paper, DL envelope, Com10 envelope, or non-
standard paper having a width less than 185 mm) (NO
in step S903), the processing proceeds to step S905. In
step S905, the CPU 820 maintains the turn-off state of
the relay 800 (state in Fig. 7B).
[0072] In step S906, while maintaining the state of the
relay 800 which has been set, the CPU 820 performs the
image forming processing while setting the image form-
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ing process speed to full speed and controlling the heater
700 so that the temperature detected by the thermistor
TH1 is continuously the target preset temperature
(200°C).
[0073] In step S907, the CPU 820 determines whether
the temperature of the thermistor TH2 has exceeded the
maximum temperature TH2Max of the thermistor TH2,
the temperature of the thermistor TH3 has exceeded the
maximum temperature TH3Max of the thermistor TH3,
and the temperature of the thermistor TH4 has exceeded
the maximum temperature TH4Max of the thermistor
TH4. The maximum temperatures are set to the CPU 820
in advance. If the CPU 820 determines that any of the
temperatures at the end portions of the heat generating
area has exceeded the predetermined upper limit (the
maximum temperatures TH2Max, TH3Max, or TH4Max)
due to the increase in temperature of the non-sheet-pass-
ing portion, based on the signals of the thermistors TH2
to TH4 (NO in step S907), the processing proceeds to
step S909. In step S909, the CPU 820 performs the im-
age forming processing while setting the image forming
process speed to half speed and controlling the heater
so that the temperature detected by the thermistor TH1
is continuously the preset target temperature (170°C).
[0074] In step S908, the CPU 420 determines whether
the end of the print job has been detected. If the end of
the print job has been detected (YES in step S908), the
control sequence of the image forming ends. If the end
of the print job has not yet been detected (NO in step
S908), the processing returns to step S906. In step S910,
the CPU 420 determines whether the end of the print job
has been detected. If the end of the print job has been
detected (YES in step S910), the control sequence of the
image forming ends. If the end of the print job has not
yet been detected (NO in step S910), the processing re-
turns to step S909.
[0075] Next, a third embodiment of the present inven-
tion will be described. Figs. 10A to 10C illustrate alternate
versions of the heater. A heater 110 illustrated in Fig.
10A has a characteristic in that a heating block 112-2
at the center includes 15 heat generating resistors
112-2-1 to 112-2-15. In order to reduce the effect of volt-
age drop caused by the conductive element, the resist-
ance values in the widthwise direction of the heat gen-
erating resistors, which are connected in parallel, are dif-
ferentiated. In other words, the resistance value of each
of the heat generating resistors 112-2-1 and 112-2-15
provided at the end in the longitudinal direction is higher
than the resistance value of the heat generating resistor
112-2-8 provided at the center. Alternatively, the heat
generating resistors may be arranged so that the ele-
ment-to-element pitch of the heat generating resistors
becomes greater toward each end of the heating block
in the longitudinal direction. Further, both the resistance
value and the pitch of the heat generating resistors can
be adjusted to each other.
[0076] Further, regarding a heating block 112-1 at one
end of the heater 110, the resistance value of each of

heat generating resistors 112-1-1 and 112-1-3 provided
at the end portions of the heating block is set to a higher
value compared to the resistance value of a heat gener-
ating resistor 112-1-2 provided at the center portion of
the heating block.
[0077] Similarly, regarding a heating block 112-3 at the
other end of the heater 110, the resistance value of each
of heat generating resistors 112-3-1 and 112-3-3 provid-
ed at the end portions of the heating block is set to a
higher value compared to the resistance value of a heat
generating resistor 112-3-2 provided at the center portion
of the heating block. By using the heater 110 according
to the present embodiment, heat can be more uniformly
distributed in the longitudinal direction of the heater of
the heating block. Regarding the heating blocks 112-1
and 112-3 at the end portions, the pitch of the heat gen-
erating resistors can be adjusted to each other just as
the heat generating resistors of the heating block 112-2
at the center portion.
[0078] A heater 120 illustrated in Fig. 10B has a char-
acteristic in that power is fed to a heating block 122-2
at the center portion of the heater 120 from a portion near
the center of the heating blocks of each of a first conduc-
tive element 121-2 and a second conductive element
123-2. This power supplying method is hereinafter re-
ferred to as central power feeding. Thus, the effect of
reducing the temperature rise at the non-sheet-passing
portion can be enhanced as described with reference to
Fig. 3B. In other words, the connection positions of the
heating block 122-2 and the power supply lines which
extend from the electrodes are arranged at the center of
the first conductive element 121-2 and the center of the
second conductive element 123-2 in the longitudinal di-
rection.
[0079] The heating block 122-2 at the center portion
of the heater 120 will be described. The heating block
122-2 is arranged between the first conductive element
121-2 and the second conductive element 123-2 and in-
cludes 15 heat generating resistors 122-2-1 to 122-2-15
arranged at regular intervals. The heat generating resis-
tors 122-2-1 to 122-2-15 of the heating block 122-2, the
conductive element 121-2, and the conductive element
123-2 are made of a PTC material.
[0080] If a temperature rise at each of the non-sheet-
passing portions occurs when the heater 120 is in the
state illustrated in Fig. 3B, the temperatures at the non-
sheet-passing portions of the conductive element 121-2
and the conductive element 123-2 are increased as the
temperature of the heat generating resistor at the non-
sheet-passing portion of the heating block 122-2 is in-
creased. If the temperatures of the conductive elements
at the non-sheet-passing portions are increased, since
the conductive elements have PTC characteristics, the
resistance value of each of the conductive elements at
the non-sheet-passing portions is increased. According-
ly, the electric current flows less easily. If the electric cur-
rent that flows through each of the conductive elements
at the non-sheet-passing portions is reduced, the current
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that flows through the heat generating resistor at the non-
sheet-passing portion will also be reduced. Accordingly,
the effect of reducing the temperature rise at each of the
non-sheet-passing portions can be enhanced compared
to a case where the temperature rise is controlled de-
pending only on the effect of the PTC of the heat gener-
ating resistor.
[0081] Further, in order to correct the effect of the volt-
age drop due to the conductive element, regarding the
resistance values in the widthwise direction of the heat
generating resistors, which are connected in parallel, of
the heating block at the center, the resistance value of
each of the heat generating resistors 122-2-1 and
122-2-15 arranged at the end portion in the longitudinal
direction is set to a value lower than the resistance value
of the heat generating resistor 122-2-8 arranged at the
center in the longitudinal direction. Alternatively, the par-
allelly-connected heat generating resistors of the heating
block at the center portion are arranged so that the ele-
ment-to-element pitch of the heat generating resistors
becomes smaller toward each end of the heating block
in the longitudinal direction. Since heating blocks 122-1
and 122-3 are similar to the heating blocks 112-1 and
112-3 of the heater 110 described above, their descrip-
tions are not repeated.
[0082] A heater 130 illustrated in Fig. 10C performs
the central power feeding to a heating block 132-2 at the
center portion of the heater 130 similar to the heater 120.
Accordingly, the effect of reducing the temperature rise
at the non-sheet-passing portions when the heater 130
is in the state illustrated in Fig. 7B can be enhanced.
Since heating blocks 132-1 and heating block 132-3 are
similar to the heating blocks 702-1 and 702-3 of the heat-
er 700 described above, their descriptions are not repeat-
ed.
[0083] While the present invention has been described
with reference to embodiments, it is to be understood
that the invention is not limited to the disclosed embod-
iments.

Claims

1. A heater (300) used for an image heating device
(200), the heater comprising:

a substrate (305);
a first conductive element (301) provided on the
substrate (305) along a longitudinal direction of
the substrate (305);
a second conductive element (303) provided on
the substrate (305) along the longitudinal direc-
tion at a position different from the first conduc-
tive element (301) in a widthwise direction of the
substrate (305); and
a heat generating resistor provided between the
first conductive element (301) and the second
conductive element (303), and showing a posi-

tive temperature characteristic of resistance,
which generates heat when power is supplied
via the first conductive element (301) and the
second conductive element (303),
characterized in that a plurality of heating
blocks (302) each of which includes a set of the
first conductive element (301), the second con-
ductive element (303), and the heat generating
resistor is provided in the longitudinal direction,
and power control of heating block
(302-1,302-3) which is positioned away from a
conveyance reference position (X) can be per-
formed independent of heating block (302-2)
which is positioned at the conveyance reference
position (X).

2. The heater (300) according to claim 1, wherein the
plurality of heating blocks are connected to a power
source (401) in parallel.

3. The heater (300) according to claim 1 or claim 2,
further comprising an electrode (E1-E4) to which a
connector for power supply is connected, wherein
connection positions (CP1,CP2) of the first conduc-
tive element (301) and the second conductive ele-
ment (303) of at least one of the plurality of heating
blocks (302) with the power supply lines (L1-L4)
which extend from the electrodes are on opposite
sides in the longitudinal direction.

4. The heater (300) according to claim 3, wherein the
connection positions of all the heating blocks are on
opposite sides in the longitudinal direction.

5. The heater (300) according to claim 3, wherein the
heating block having the opposite connection posi-
tions is a heating block provided at an end of the
heater (300) in the longitudinal direction, and the
connection positions of the heating block provided
at a center of the heater (300) in the longitudinal di-
rection are a center of the first conductive element
(301) and a center of the second conductive element
(303) in the longitudinal direction.

6. The heater (300) according to any one of claims 1
to 5, wherein a plurality of heat generating resistors
is electrically connected in a parallel manner in the
first conductive element (301) and the second con-
ductive element (303) of at least one of the heating
blocks.

7. The heater (300) according to claim 6, wherein the
plurality of heat generating resistors connected in a
parallel manner are arranged in a slanted manner
with respect to the longitudinal direction and a width-
wise direction of the heater (300), wherein each heat
generating resistor overlaps with each other in the
longitudinal direction.
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8. The heater (300) according to claim 6 or claim 7,
further comprising an electrode to which a connector
for power supply is connected, wherein the closer
the heat generating resistors are to a power supply
line (L1-L4) which extends from the electrode (E1-
E4), the higher the resistance values the plurality of
heat generating resistors connected in a parallel
manner has.

9. The heater (300) according to any one of claims 6
to 8, further comprising an electrode to which a con-
nector for power supply is connected, wherein the
closer the heat generating resistors are to the power
supply line (L1-L4) that extends from the electrode
(E1-E4), the wider the intervals of the plurality of heat
generating resistors connected in a parallel manner
are.

10. An image heating device (200) comprising:

a heater (300) according to any one of claims 1
to 9, and
a connector connected to an electrode of the
heater (300) and configured to supply power to
the heater (300).

11. The image heating device (200) according to claim
10, wherein the heater (300) includes a total of three
heating blocks (302) at a center portion and both end
portions of the heater (300) in the longitudinal direc-
tion, and wherein a safety element (212) which op-
erates when abnormal heating of the heater (300)
occurs and stops power to be supplied to the heater
(300) is provided at a position between the heating
block at the center portion and one of the heating
blocks at either of end portions.

12. The image heating device (200) according to claim
10 or claim 11, further comprising a plurality of tem-
perature detecting elements (TH1-TH4) correspond-
ing to each of the plurality of heating blocks, wherein
power to be supplied to the plurality of heating blocks
is controlled according to a detected temperature of
the plurality of temperature detecting elements.

13. The image heating device (200) according to any
one of claims 10 to 12, further comprising an endless
belt (202) with its inner surface in contact with the
heater, and a nip portion forming member (208) con-
figured to form a nip portion (N) which conveys a
recording material (P), together with the heater
through the endless belt.
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