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(57) Abstract: The present invention is directed to providing a heater in which uniformity of a temperature distribution in a width -
wise direction of the heater can be improved while inhibiting a temperature rise of a non-sheet-passing part, and an image heating
device equipped with the heater. In a first heat-generation line and a second heat-generation line, a plurality of heat-generation res -
istors including positive resistance-temperature characteristics between two electro-conductive elements provided on a substrate
along the lengthwise direction of the substrate are connected in parallel. The first heat-generation line and the second heat-genera-
tion line are connected in parallel.
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Description

Title of Invention: HEATER AND IMAGE HEATING DEVICE

[0001]

[0002]

[0003]

[0004]

HAVING SAME HEATER
Technical Field

The present invention relates to a heater suitable when utilized for a heating and
fixing device mounted on an image forming apparatus such as an electrophotographic
copying machine, an electrophotographic printer, and to an image heating device that
mounts thereon the heater.

Background Art

As a fixing device to be mounted on a copying machine or a printer, there is
available a device having an endless belt, a ceramic heater which contacts an inner
surface of the endless belt, and a pressure roller which forms a fixing nip portion
together with the ceramic heater via the endless belt. When small size sheets are con-
tinuously printed by an image forming apparatus that mounts thereon the fixing device,
there occurs a phenomenon (non-sheet-passing part temperature rise) in which a tem-
perature of a region through which the sheets are not passed in a lengthwise direction
of fixing nip portion gradually rises. When the temperature in the non-sheet-passing
part becomes too high, it may cause damages to respective parts of the device, or when
printing is performed on large size sheets while the non-sheet-passing part temperature
rise is occurring, toner may be subjected to high-temperature offset in a region corre-
sponding to the non-sheet-passing part of the small size sheets.

As one of approaches for inhibiting the non-sheet-passing part temperature rise, there
is a possible idea of forming the heat-generation resistors on a ceramic substrate with
material having positive resistance-temperature characteristics, and arranging two
electro-conductive elements on both ends in the widthwise direction of substrate so
that electric current flows through the heat-generation resistors in the widthwise
direction of heater (in a conveyance direction of recording sheets). The concept is such
that when the non-sheet-passing part undergoes a temperature rise, resistance values of
the heat-generation resistors of the non-sheet-passing part are decreased, and electric
current which flow through the heat-generation resistors of the non-sheet-passing part
is inhibited, thereby inhibiting heat generation of the non-sheet-passing part. Positive
resistance-temperature characteristics imply characteristics in which an electrical re-
sistance increases when temperature is raised. This is hereinafter referred to as positive
temperature coefficient (PTC).

Japanese Patent Application Laid-Open No. 2005-209493 discusses a method for

arranging two electro-conductive elements at both ends in a widthwise direction of
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substrate so that electric current flows in a widthwise direction of a heater (in a
conveyance direction of recording sheets), using material having positive resistance-
temperature characteristics. It was found that, with this method, when a temperature
distribution occurs in the widthwise direction of heater (in a conveying direction of
sheets), resistance values of the heat-generation resistors arranged in a high-
temperature part in the widthwise direction increase, and as a result, heat-generation
amounts of the high-temperature part in the widthwise direction increase, eventually
the temperature distribution in the widthwise direction is likely to become non-
uniform.

Citation List

Patent Literature
PTL 1: Japanese Patent Application Laid-Open No. 2005-209493
Summary of Invention

The present invention is directed to improving uniformity of a temperature dis-
tribution in a widthwise direction of a heater while inhibiting a non-sheet-passing part
temperature rise, in an image heating device using heat-generation resistors having
positive resistance-temperature characteristics.

According to an aspect of the present invention, a heater used for an image heating
device includes a substrate, a first heat-generation line including a first electro-
conductive element provided on the substrate along a lengthwise direction of the
substrate, a second electro-conductive element provided on the substrate along the
lengthwise direction of the substrate at a position different in a widthwise direction of
the substrate from the first electro-conductive element, and a plurality of heat-
generation resistors including positive resistance-temperature characteristics, and elec-
trically connected in parallel between the first electro-conductive element and the
second electro-conductive element, and a second heat-generation line including a third
electro-conductive element provided on the substrate along the lengthwise direction of
the substrate, a fourth electro-conductive element provided on the substrate at a
position different in the widthwise direction on the substrate from the third electro-
conductive element, and a plurality of heat-generation resistors including positive re-
sistance-temperature characteristics and electrically connected in parallel between the
third electro-conductive element and the fourth electro-conductive element. The first
heat-generation line and the second heat-generation line are provided along the
lengthwise direction of the substrate at positions different in the widthwise direction of
the substrate from each other, and the first heat-generation line and the second heat-
generation line are electrically connected in parallel.

Further features and aspects of the present invention will become apparent from the
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following detailed description of exemplary embodiments with reference to the
attached drawings.
Brief Description of Drawings

The accompanying drawings, which are incorporated in and constitute a part of the
specification, illustrate exemplary embodiments, features, and aspects of the invention
and, together with the description, serve to explain the principles of the invention.
[fig.1]Fig. 1 is a cross-sectional view of an image heating device according to the
present invention.
[fig.2A]Fig. 2A is a configuration view of a heater according to a first exemplary em-
bodiment.
[fig.2B]Fig. 2B is a configuration view of a heater according to a first exemplary em-
bodiment.
[fig.2C]Fig. 2C is a configuration view of a heater according to a first exemplary em-
bodiment.
[fig.3]Fig. 3 illustrates a relationship with a sheet size of the heater according to the
first exemplary embodiment.
[fig.4]Fig. 4 is an explanatory view for a heat-generation distribution of the heater
according to the first exemplary embodiment.
[fig.5A]Fig. 5A is an explanatory view for the effects of the heater according to the
first exemplary embodiment.
[fig.5B]Fig. 5B is an explanatory view for the effects of the heater according to the
first exemplary embodiment.
[fig.6A]Fig. 6A is a configuration view of a heater according to a second exemplary
embodiment.
[fig.6B]Fig. 6B is a configuration view of a heater according to a second exemplary
embodiment.
[fig.7]Fig. 7 is a configuration view of a heater according to a third exemplary em-
bodiment.
[fig.8A]Fig. 8A is a configuration view of a heater of comparative example.
[fig.8B]Fig. 8B is a configuration view of a heater of comparative example.
Description of Embodiments

Various exemplary embodiments, features, and aspects of the invention will be
described in detail below with reference to the drawings.

Fig. 1 is a cross-sectional view of a fixing device 100 as an example of an image
heating device. The fixing device 100 includes a cylindrical film (endless belt) 102, a
heater 200 that contacts an inner surface of the film 102, and a pressure roller (nip

portion forming member) 108 that forms a fixing nip portion N together with the heater
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200 via the film 102. Material of a base layer of the film is a heat-resistant resin such
as polyimide, or a metal such as stainless steel.

The pressure roller 108 includes a core 109 made of material such as iron or
aluminum, and an elastic layer 110 made of material such as silicone rubber. The
heater 200 is held by a holding member 101 made of heat-resistant resin. The holding
member 101 has a guide function for guiding rotation of the film 102. The pressure
roller 108 receives a power from a motor (not illustrated) and rotates in a direction of
an arrow. The film 102 is driven and rotated by rotation of the pressure roller 108.

The heater 200 includes a heater substrate 105 made of ceramic, a heat-generation
line A (first heat-generation line) and a heat-generation line B (second heat-generation
line) that are formed using heat-generation resistors on the substrate, and an insulating
(glass in the present exemplary embodiment) surface protective layer 107 that covers
the heat-generation lines A and B. A temperature detection element 111 such as a
thermistor abuts on a sheet-passing region of available minimum size sheets (an
envelope Din Lang (DL): 110 mm width in the example) set up on a printer, on the
back surface side of the heater substrate 105. Electric powers to be supplied from a
commercial AC power source to heat-generation lines are controlled according to a
detected temperature of the temperature detection element 111.

A recording material (paper sheet) P on which unfixed toner image is borne is heated
while being sandwiched and conveyed in the fixing nip portion N and is subjected to
fixing processing. A safety element 112 such as a thermo-switch also abuts on the back
surface side of the heater substrate 105. The safety element 112 is actuated to shut off a
feeder line to the heat-generation lines, when the heater is subjected to abnormal tem-
perature rise. The safety element 112 also, similarly to the temperature detection
element 111, abuts on the sheet-passing region of the minimum size sheets. A metallic
stay 104 is used to apply pressure of a spring (not illustrated) onto the holding member
101.

The fixing device described in the example is the one to be mounted on a printer cor-
responding to a sheet width 297 mm when A3 size sheet (297 mm*420 mm) is fed lon-
gitudinally (conveyed so that long side becomes parallel with a conveyance direction).
The fixing device is designed to be capable of corresponding to a sheet with a sheet
width narrower than A3 size, i.e., width of 210 mm when AS size (148 mm*210 mm)
sheets are fed transversely.

A first exemplary embodiment will be described. Figs 2A, 2B, and 2C illustrate
schematic views of the heater according to the first exemplary embodiment. The heat-
generation resistors in a heat-generation line A and the heat-generation resistors in the
heat-generation line B each have positive resistance-temperature characteristics (PTC).

The heat-generation line A (the first heat-generation line) includes one heat-generation
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block Al, and the heat-generation line B (the second heat-generation line) also
includes one heat-generation block B 1. Further, the heat-generation line A and the
heat-generation line B are connected in parallel, and electric powers are supplied from
electrodes E1 (first electrode) and E2 (second electrode).

The heat-generation line A includes an electro-conductive pattern D1 (first electro-
conductive element of the heat-generation line A) provided along a lengthwise
direction of the substrate, and an electro-conductive pattern D2 (second electro-
conductive element of the heat-generation line A) provided along the lengthwise
direction of the substrate at a position different in a widthwise direction of the substrate
from the electro-conductive pattern D1. Between the electro-conductive pattern D1 and
the electro-conductive pattern D2, a plurality of (94 pieces in the example) heat-
generation resistors (Al-1 to A1-94) are electrically connected in parallel, which forms
a heat-generation block Al.

The heat-generation line B includes an electro-conductive pattern D3 (third electro-
conductive element of the heat-generation line B) provided along the lengthwise
direction of the substrate, and an electro-conductive pattern D4 (fourth electro-
conductive element of the heat-generation line B) provided along the lengthwise
direction of the substrate at a position different in the widthwise direction of the
substrate from the electro-conductive pattern D3. Between the electro-conductive
pattern D3 and the electro-conductive pattern D4 a plurality of (94 pieces in this
example) heat-generation resistors (B1-1 to B1-94) is electrically connected in parallel,
which forms the heat-generation block B1.

An electro-conductive pattern (fifth electro-conductive element) D5 is arranged
between the electro-conductive pattern D2 and the electro-conductive pattern D3 (inner
side in the widthwise direction). The electro-conductive pattern D1 and the electro-
conductive pattern D4 are connected to the electrode E1 on an electrode side (on left
side of Fig. 2A) in the lengthwise direction of the substrate. The electro-conductive
pattern D2 and the electro-conductive pattern D3 are connected to the electro-
conductive pattern D5 on a non-electrode side (on right side of Fig. 2A) in the
lengthwise direction of the substrate, and the electro-conductive pattern D5 is
connected to the electrode E2 on the electrode side (on left side of Fig. 2A) in the
lengthwise direction of the substrate.

Since electric powers can be supplied from both sides in the lengthwise direction of
the substrate, to the heat-generation block A1 and the heat-generation block B2, by
using the electro-conductive pattern D35, it is useful for obtaining the effect of
improving a heat-generation distribution in the lengthwise direction of the substrate of
the heater 200 described below.

By bringing the electrode E1 and the electrode E2 together in one side in the
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lengthwise direction, connectors (not illustrated) can be arranged only on one side in
the lengthwise direction of the substrate. It is useful when electric power is supplied to
the heater 200 by one connector having an electrode with two poles.

Since the electro-conductive pattern D2, the electro-conductive pattern D3, and the
electro-conductive pattern D5 are maintained at electrically substantially equal po-
tentials, when electric powers are supplied to the heater 200, it is advantageous to
arrange the electro-conductive pattern D5 between the electro-conductive pattern D2
and the electro-conductive pattern D3 (inner side in the widthwise direction of the
substrate). Since the electro-conductive pattern intervals (intervals of D2, D3, and D5)
can be narrowed, without considering electric discharge or the like between the
electro-conductive patterns, it is useful when forming a heater on the heater substrate
with relatively narrow width in the widthwise direction of the substrate.

Fig. 2B illustrates a detailed view of the heat-generation block Al. Between the
electro-conductive element D1 and the electro-conductive element D2, the plurality of
(94 pieces in the example) heat-generation resistors (Al-1 to A1-94) is electrically
connected in parallel, which forms the heat-generation block Al. The heat-generation
block Al includes 94 pieces from a heat-generation resistor Al-1 with a line length a-
1, a line width b-1, and an inclination theta-1, to a heat-generation resistor A1-94 with
a line length a-94, a line width b-94, and an inclination theta-94, which are aligned at
intervals c-1 to ¢-94, and are connected in parallel via the electro-conductive elements.
A heat-generation block length, as indicated by C in Fig. 2C, is defined as a length
from the center of short side of the heat-generation resistor A1-1 located at left-end, to
the center of short side of the heat-generation resistor A1-94 located at right-end. In the
heater 200, the intervals c-1 to ¢c-94 of the heat-generation resistors are equal intervals,
which are set at ¢/94.

In this case, resistance values of the electro-conductive patterns D1 to D4 of the heat-
generation block Al and the heat-generation block B1 are not zero, and a voltage drop
is generated by the electro-conductive elements. It has been found that, due to the
influence of the voltage drop, in one heat-generation block, voltages applied to the
heat-generation resistors in the central portion become smaller as compared with
voltages applied to the heat-generation resistors of both end portions. Since a heat-
generation amount of a heat-generation resistor is proportional to the square of applied
voltage, the heat-generation amounts will become different between the central portion
and the both end portions of the heat-generation block. In this manner, when heat-
generation unevenness occurs in one heat-generation block, unevenness of heat-
generation distribution in the lengthwise direction also becomes significant.

To inhibit the heat-generation unevenness described above, the heat-generation block

Al is designed to allow heat-generation resistors located closer to the conveyance
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reference X side to have lower resistance values, and to allow heat-generation resistors
located closer to the end portion side of the heat-generation line A to have higher re-
sistance values.

The table illustrated in Fig. 2C gives an example of a method for adjusting a heat-
generation amount per unit length of the heat-generation block Al. In this case, a
length a-n, and an interval c-n of a heat-generation resistor is made constant, and a re-
sistance value of the heat-generation resistor in the lengthwise direction is adjusted by
adjusting a line width b-n. The resistance value of the heat-generation resistor, since it
is proportional to the length/line width, may be adjusted by adjusting the length of the
heat-generation resistor similarly to the line width. Thus, the heat-generation line A
only needs to satisfy at least either one condition out of: the heat-generation resistors
arranged on end portions of the heat-generation line have higher resistance values than
the heat-generation resistors arranged in the center in the lengthwise direction, or
intervals of a plurality of heat-generation resistors included in one heat-generation line
are wider in the end portions than in the center in the lengthwise direction.

By making a shape of the heat-generation resistors rectangular as illustrated in Fig.
2C, a distribution of electric currents which flow through the heat-generation resistors
can be made uniform. In a case where the heat-generation resistors have, for example,
a parallelogram shape, more electric current flows through the shortest path, and as a
result, a bias may occur in the distribution of the electric currents which flow through
the heat-generation resistors. However, the effect of inhibiting the non-sheet-passing
part temperature rise of the present invention can be obtained even when the heat-
generation resistors in the parallelogram shape are used, and the shape of the heat-
generation resistors is not limited to rectangle. Alternatively, heat-generation resistors
in a curved shape may be used.

Further, an attempt is made to inhibit minute unevenness of the heat-generation dis-
tribution in the lengthwise direction of the substrate by arranging adjacent heat-
generation resistors to overlap each other in the lengthwise direction of the substrate.
In the present exemplary embodiment, as illustrated in Fig. 2C, adjacent heat-
generation resistors are arranged such that the center of short side of the heat-
generation resistor and the center of short side of neighboring heat-generation resistor
overlap each other. Since a method for adjusting resistance values of the heat-
generation line B is similar to that of the heat-generation line A, descriptions thereof
will not be repeated.

Fig. 3 illustrates a heat-generation distribution in the lengthwise direction of the
heater 200. By supplying electric powers from both sides in the lengthwise direction of
the substrate to the heat-generation block A1 and the heat-generation block B1, and

performing a method for adjusting resistance values of the heat-generation block Al
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and B1 described in Figs. 2A, 2B, and 2C, uniformity of heat-generation distributions
in the lengthwise direction of the substrate of the heater 200 can be improved.

Fig. 4 is a view for explaining the non-sheet-passing part temperature rise of the
heater 200. Fig. 4 illustrates a case where A5 size sheet (210 mm*148 mm) is
conveyed in the longitudinal direction with reference to the central portion of the heat-
generation line as an example. A recording material (sheet) conveyance reference X is
defined as a reference position when different sheets are conveyed.

A sheet feed cassette (not illustrated) includes a position regulating plate for
regulating a position of the sheets, feeds the recording sheets from a predetermined
position for each size of stacked recording sheets, and conveys them such that the
recording sheets pass through a predetermined position of the image heating device.
Although, in this example, a case where the central portion is used as the reference has
been described, similarly even when sheet conveyance is performed with reference to
either of right - or left -end portions, the non-sheet-passing part temperature rise occurs
at an end portion on an opposite side to the reference. For example, when the sheet
conveyance is performed with the left-end as a reference, the recording material (sheet)
conveyance reference X is the left-end.

The heater 200 in Fig. 4, to adapt to a case where A3 size sheet (about 297 mm * 420
mm) is conveyed in the longitudinal direction, has a heat-generation line length 297
mm, with respect to a sheet width 297 mm. In a case where A5 size sheet with a sheet
width 210 mm (148 mm *210 mm) is conveyed in the longitudinal direction, on the
heater 200 having the heat-generation line length 297 mm, the non-sheet-passing
regions 43.5 mm are created at each of both end portions of the heat-generation line. A
temperature control of the heater 200 is performed based on output of the thermistor
111 provided near the center of the sheet-passing part. Since heat is not drawn by the
sheets at the non-sheet-passing part, temperatures of the non-sheet-passing part rise
higher as compared with those of the sheet-passing part. The end portions of the A5
size sheet pass over the heat-generation resistors Al-14 and A1-81 of the heat-
generation line Al. Similarly, the end portions of the A5 size sheet pass over the heat-
generation resistors B1-14 and B1-81 of the heat-generation line B1. The heater 200 is
a heater using the heat-generation resistors with PTC, directed to inhibiting the non-
sheet-passing part temperature rise, which occurs when the small size sheet is printed
as illustrated in Fig. 4.

Figs. 5A and 5B are views used for explaining the effect of improving uniformity of
a temperature distribution in the widthwise direction of the substrate of the heater 200.
Fig. 5A illustrates a temperature distribution in the widthwise direction of the substrate
of the heater 200 in a state where the pressure roller 108 is rotating, such as when the

recording material P is heated while being conveyed. Since rotation of the pressure



WO 2012/120867 PCT/JP2012/001499

[0034]

[0035]

[0036]

[0037]

roller 108 and conveyance of the sheets are performed from the upstream side towards
the downstream side of the fixing device, temperatures on the downstream side in the
widthwise direction of the substrate of the heater 200 are elevated.

Fig. 5B illustrates a heat-generation distribution in the widthwise direction of the
substrate of the heater 200 in the state in Fig. SA. Further, Fig. 5B illustrates a heat-
generation distribution of a heater 800 (illustrated in Fig. 8 A) used as a comparative
example. In the heater 800 used as the comparative example, the heat-generation line
A and the heat-generation line B of the heater 200 are connected in series.

In the heater 200 according to the present exemplary embodiment, when tem-
peratures on the upstream side (the heat-generation line A side) in the widthwise
direction of the substrate become lower as compared with temperatures on the
downstream side (the heat-generation line B side) in the widthwise direction of the
substrate, resistance values of the heat-generation block A1 decrease. As a result, the
heat-generation amounts increase higher as compared with the heat-generation block
B1 connected in parallel. Since, in this manner, in the heater 200 the heat-generation
amounts increase on the upstream side where temperatures have become lower,
uniformity of the temperature distribution in the widthwise direction of the substrate
can be improved.

In the heater 800 of the comparative example indicated by dotted lines, when the
temperatures on the upstream side (the heat-generation line A side) in the widthwise
direction of the substrate become lower as compared with the temperatures on the
downstream side (the heat-generation line B side) in the widthwise direction of the
substrate, resistance values of the heat-generation block A1 decrease. As a result, heat-
generation amounts decrease lower as compared with the heat-generation block B 1
connected in series. As shown in the comparative example, if the heat-generation block
A1l and the heat-generation block A2 are electrically connected in series, the heat-
generation amounts decrease on the upstream side where temperatures have become
lower. As a result, uniformity of the temperature distribution in the widthwise direction
of the substrate will be worsened.

Here, attention is focused on only the heat-generation distribution of the heat-
generation line A. It is apparent that even in one heat-generation block Al, a heat-
generation amount becomes low in an area where a temperature is low, while a heat-
generation amount becomes high in an area where a temperature is high. For example,
even in such a heater having only the heat-generation line A as heater 801 (illustrated
in Fig. 8B) of the comparative example, when a heater is arranged such that electric
current flows in the widthwise direction of the heater (in the conveying direction of the
recording sheet), using resistance heat-generation material with PTC, the heater has the

characteristics in which uniformity of the temperature distribution in the widthwise



10

WO 2012/120867 PCT/JP2012/001499

[0038]

[0039]

[0040]

[0041]

[0042]

[0043]

direction of the substrate will be further worsened when a temperature distribution in
the widthwise direction of the substrate occurs.

The heat-generation lines arranged such that electric current flows in the widthwise
direction of the heater (in the conveying direction of the recording sheet), using the re-
sistance heat-generation material with PTC, as illustrated in the heater 200 according
to the present exemplary embodiment, are connected in parallel using a plurality of
pieces (the heat-generation line A and the heat-generation line B in the present
exemplary embodiment). Thereby, uniformity of the temperature distribution in the
widthwise direction of the substrate can be improved, as described in Figs. SA and 5B.

By thus using the heater 200 according to the first exemplary embodiment,
uniformity of the temperature distribution in the widthwise direction of the heater can
be improved while inhibiting the non-sheet-passing part temperature rise.

Next, a heater according to a second exemplary embodiment will be described. In
regard to the configuration similar to that of the first exemplary embodiment, de-
scriptions thereof will not be repeated. Figs. 6A and 6B are schematic views for ex-
plaining a heater 600 to be used in the second exemplary embodiment. The heat-
generation line A (first heat-generation line) includes one heat-generation block Al,
and also the heat-generation line B (second heat-generation line) includes the heat-
generation block B1. The heat-generation line A and the heat-generation line B are
connected in parallel. Further, electric powers are supplied to the heat-generation line
A and the heat-generation line B which are connected in parallel, via the electrode E1
and the electrode E2.

In the first exemplary embodiment, as illustrated in Fig. 2A, three electro-conductive
patterns consisting of the electro-conductive pattern D3, the electro-conductive pattern
D4, and the electro-conductive pattern D5 are used. The heater 600 according to the
present exemplary embodiment, as illustrated in Figs. 6A and 6B, can be formed only
by one electro-conductive element D2 (D3). For this reason, the electro-conductive
element D2 (D3) becomes useful heat-generation pattern, when the heater is formed on
a heater substrate with a narrow width in the widthwise direction of the substrate.

The heat-generation line A has the electro-conductive pattern D1 (first electro-
conductive element of the heat-generation line A) provided along the lengthwise
direction of the substrate, and the electro-conductive pattern D2 (D3) (second electro-
conductive element of the heat-generation line A) provided along the lengthwise
direction of the substrate at a position different in the widthwise direction of substrate
from the electro-conductive pattern D1.

Between the electro-conductive pattern D1 and the electro-conductive pattern
D2(D3), a plurality of (94 pieces in this example) heat-generation resistors (Al-1 to

A1-94) is electrically connected in parallel, which forms the heat-generation block A1l.
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The heat-generation line B has the electro-conductive pattern D4 (first electro-
conductive element of the heat-generation line B) provided along the lengthwise
direction of the substrate, and the electro-conductive pattern D2 (D3) (second electro-
conductive element of the heat-generation line B) provided along the lengthwise
direction of substrate at a position different in the widthwise direction of the substrate
from the electro-conductive pattern D4.

Between the electro-conductive pattern D4 and the electro-conductive pattern D2
(D3), a plurality of (94 pieces in this example) heat-generation resistors (B1-1 to
B1-94) is electrically connected in parallel, which forms the heat-generation block B.

Further, as illustrated in a heater 601 in Fig. 6B, through-holes F1 and F2 may be
formed on the substrate, and the electrode E1 and the electrode E2 may be arranged on
one side in the lengthwise direction of the substrate, via the electro-conductive pattern
on a substrate back surface of the heater 601.

Also in the heater 600 according to the present exemplary embodiment, uniformity of
the temperature distribution in the widthwise direction of the heater can be improved
while inhibiting the non-sheet-passing part temperature rise.

Next, a heater according to a third exemplary embodiment will be described. In
regard to the configuration similar to that in the first exemplary embodiment, de-
scriptions thereof will not be repeated. Fig. 7 is a schematic view for explaining a
heater 700 according to the third exemplary embodiment. The heat-generation line A
(first heat-generation line) has two heat-generation blocks Al and A2, and the heat-
generation block Al and A2 are connected in series. The heat-generation line B
(second heat-generation line) also includes two heat-generation blocks B1 and B2, and
the heat-generation block B1 and B2 are also connected in series. Further, to the heat-
generation line A and the heat-generation line B which are connected in parallel,
electric powers are supplied via the electrode E1 and the electrode E2. The heat-
generation line A includes the electro-conductive element D1 (the first electro-
conductive element of the heat-generation line A) provided along the lengthwise
direction of the substrate, and the electro-conductive element D2 (the second electro-
conductive element of the heat-generation line A) provided along the lengthwise
direction of the substrate at a position different in the widthwise direction of the
substrate from the electro-conductive element D1. The electro-conductive element D1
is divided into two lines (D1-1, D1-2) in the lengthwise direction of the substrate.
Since the configuration of the heat-generation line B is similar to that in the heat-
generation line A, descriptions thereof will not be repeated.

The heat-generation block A1 allows heat-generation resistors closer to the heat-
generation resistors (A1-24) located on the center side of the heat-generation block to

have lower resistance values, and allows heat-generation resistors closer to the heat-
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generation resistors (Al-1, A1-47) located on end portions side of the heat-generation
block to have higher resistance values. The heat-generation block A2 allow heat-
generation resistors closer to the heat-generation resistors (A2-24) located on the
center side of the heat-generation block to have lower resistance values, and allow
heat-generation resistors closer to the heat-generation resistors (A2-1,A2-47) located
on end portions side of the heat-generation block to have higher resistance values.
Since the configuration of the heat-generation line B is similar to that of the heat-
generation line A, descriptions thereof will not be repeated.

Such a heater in which the heat-generation line is divided into a plurality of heat-
generation blocks which are connected in series as the heater 700 according to the
present exemplary embodiment, resistance heat-generation materials with relatively
low sheet resistance values as compared with the heater 200 described in the first
exemplary embodiment can be used.

Such a heater in which the heat-generation line is divided into a plurality of heat-
generation blocks, and the heat-generation blocks within one heat-generation line are
connected in series as the heater 700 according to the present exemplary embodiment,
uniformity of the temperature distribution in the widthwise direction of the heater can
be improved while inhibiting the non-sheet-passing part temperature rise.

While the present invention has been described with reference to exemplary em-
bodiments, it is to be understood that the invention is not limited to the disclosed
exemplary embodiments. The scope of the following claims is to be accorded the
broadest interpretation so as to encompass all modifications, equivalent structures, and
functions.

This application claims priority from Japanese Patent Application No. 2011-053298
filed March 10, 2011, which is hereby incorporated by reference herein in its entirety.
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Claims

A heater used for an image heating device comprising:

a substrate;

a first heat-generation line including a first electro-conductive element
provided on the substrate along a lengthwise direction of the substrate,
a second electro-conductive element provided on the substrate along
the lengthwise direction of the substrate at a position different in a
widthwise direction of the substrate from the first electro-conductive
element, and a plurality of heat-generation resistors including positive
resistance-temperature characteristics, and electrically connected in
parallel between the first electro-conductive element and the second
electro-conductive element; and

a second heat-generation line including a third electro-conductive
element provided on the substrate along the lengthwise direction of the
substrate, a fourth electro-conductive element provided on the substrate
along the lengthwise direction of the substrate at a position different in
the widthwise direction of the substrate from the third electro-
conductive element, and a plurality of heat-generation resistors
including positive resistance-temperature characteristics and elec-
trically connected in parallel between the third electro-conductive
element and the fourth electro-conductive element,

wherein the first heat-generation line and the second heat-generation
line are provided along the lengthwise direction of the substrate at
positions different in the widthwise direction of the substrate from each
other, and the first heat-generation line and the second heat-generation
line are electrically connected in parallel.

The heater according to claim 1, wherein the first and second heat-
generation lines satisfy at least either one of conditions that heat-
generation resistors arranged at end portions of a heat-generation line
have higher resistance values than the heat-generation resistors
arranged at the center in the lengthwise direction of the substrate, or
intervals of the plurality of pieces of heat-generation resistors included
in one heat-generation line are wider at end portions than at the center
in the lengthwise direction of the substrate.

The heater according to claims 1 or 2, further comprising a first
electrode and a second electrode are provided on the substrate on one

side in the lengthwise direction of the substrate,
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wherein the second electro-conductive element and the third electro-
conductive element are arranged on an inner side in the widthwise
direction of the substrate than the first electro-conductive element and
the fourth electro-conductive element,

wherein a fifth electro-conductive element is arranged between the
second electro-conductive element and the third electro-conductive
element in a widthwise direction of the substrate,

wherein the first electrode is connected to the first electro-conductive
element and the fourth electro-conductive element,

wherein the second electrode is connected to the fifth electro-
conductive element, and

wherein the second electro-conductive element and the third electro-
conductive element are connected to the fifth electro-conductive
element.

The heater according to any one of claims 1 to 3, wherein

the first heat-generation line and the second heat-generation line are
divided into a plurality of heat-generation blocks, and the heat-
generation blocks within one heat-generation line are connected in
series.

The heater according to claims 1 or 2, wherein a first electrode and a
second electrode are provided on the substrate on one side in the
lengthwise direction of the substrate,

wherein the second electro-conductive element and the third electro-
conductive element are arranged at an inner side in a widthwise
direction of the substrate than the first electro-conductive element and
the fourth electro-conductive element,

wherein the first electrode is connected to the first electro-conductive
element and the fourth electro-conductive element,

wherein the second electrode is connected to the second electro-
conductive element and the third electro-conductive element, and
wherein the second electro-conductive element and the third electro-
conductive element are formed by one electro-conductive element
along the lengthwise direction of the substrate.

An image heating device including an endless belt, a heater that
contacts an inner surface of the endless belt, and a nip portion forming
member that forms a nip portion together with the heater via the
endless belt,

wherein heating is performed while sandwiching and conveying a
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recording material on which an image is borne in the nip portion, and

wherein the heater is the heater according to any one of claims 1 to 5
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