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ABSTRACT

A recess portion 6 is provided in a portion in the upper
surface la of the stay member 1 correspondingly to one longitudinal
side edge 2a of the insulating substrate 2 so that a portion of
the one longitudinal side edge 2a faces the recess portion 6, so

that the insulating substrate 2 can crack by a heat accumulation

effect in this portion facing the recess portion 6.
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LINE-TYPE HEATER
Background of the invention

l1.Field of the invention

The present invention relates to a line-type heater used
as a heating source or the like in a toner fixing portion of a

copying machine or an electrophotographic printer.
2.Description of the related art

Conventionally, such a line-type heater is generallywell
known. For example, as disclosed in JP-A-7-147180, a line-type
heater has such a configuration that a heating resistance £ilm
is formed on the surface of an insulating substrate which is formed
from a ceramic material and formed into a long strip so that the
heating resistance film extends in a line in the longitudinal
direction of the insulating substrate. The insulating substrate
is attached to a stay member so that the back of the insulating
substrate is in tight contact with the surface of the stay member.

Thus, the heating resistance film can heat all over its length
when a current is supplied to the heating resistance film on the

surface of the insulating substrate from the both sides of the

heating resistance film.

In addition, conventionally, to manufacture the line-
type heater, such a method has been adopted as follows. That is,

a raw substrate made from ceramic material and formed by putting
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a plurality of sheets of long strip-like insulating substrates
side by side and integrating them with each other is formed. A
heating resistance film is formed on the surface of this raw
substrate at places corresponding to the respective insulating
substrates, and then the raw substrate is broken into pieces

corresponding to the insulating substrates.

However, in such a line-type heater, it cannot be expected
to generate a crack when the temperature of the heating resistance
film becomes abnormally high temperature. Therefore, there is

a fear that a more abnormally high temperature may be caused.

Therefore, conventionally, at least one small-diameter
through hole is formed in the insulating substrate at a portion
on its longitudinal way, so that the insulating substrate can crack
at the portion of the through hole in case of abnormal temperature

to thereby prevent the temperature from increasing more.

However, when at least one small-diameter through hole
is formed in an insulating substrate at a portion on its
longitudinal way so that the insulating substrate can crack at
the portion of the through hole in case of abnormal temperature,
the strength of the insulating substrate is reduced extremely in
the portionwhere the through hole is formed because the insulating
substrate is shaped in a long strip. Accoi:dingly, there was a
problem that when the insulating substrate was manufactured by
breaking a raw substrate having a plurality of sheets of such

insulating substrates put side by side and integrated with each
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other, or when the broken pieces of the insulating substrate
were handled ordinarily, for example, when they carried, attached
and so on, the broken pieces of insulating substrates were often

snapped in their through hole portions.

There was another problem that when the insulating
substrate was cracked due to abnormal temperature of its heating
resistance film, the broken pieces of the heating resistance film
contacted with and separated from each other repeatedly in their

broken surfaces so as to generate sparks in those portions.
Summary of the invention

It is a first technical object of the present invention
to provide a structure of a line-type heater in which the former
problem can be solved. It is a second technical object to provide
a structure in which the latter problem as well as the former

problem can be solved.

A first aspect of device is a line-type heater of the
present invention, which comprises a stay member, a strip-like
insulating substrate disposed on said stay m@er so that a back
of said insulating substrate is in tight contact with a surface
of said stay member, and a heating resistance member formed on
a surface of said insulating substrate so as to extend in a line
in the longitudinal direction of said insulating substrate,
whereina recess portion is provided in a portion in the surface

of said stay member corresponding to one longitudinal side edge
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of said insulating substrate so that a portion of said one

longitudinal side edge faces said recess portion.

A second aspect of the device is a line-type heater
according to the first aspect, wherein the stay member comprises
the recess portion at each of positions corresponding to both

longitudinal side edges of said insulating substrate.

A third aspect of the device is a line-type heater
according to the second aspect, wherein the recesses are deposed
on the opposite side of the longitudinal side edge of said

insulating substrate so as to face each other.

A fourth aspect of the device is a line-type heater
according to the second aspect, wherein the recesses are deposed
on the opposite side of the longitudinal side edge of said

insulating substrate so as to deviate each other.

A fifth aspect of the device is a line-type heater
according to the first aspect, wherein the surface of said stay
member i1s formed to be curved so as to project toward said
insulating substrate, while said insulating substrate is
transformed and bent along the curve of the surface of said stay
member, and fixedly attached to said stay member at least in both

longitudinal end portions of said stay member.

Generally, in a line-type heater constituted by a stay

member, a long strip-like insulating substrate disposed on the

stay member so that a back of the insulating substrate is in tight
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contact with a surface of the stay member, and a heating
resistance member formed on a surface of the insulating substrate
so as to extend in a line in the longitudinal direction of the
insulating substrate, a part of heat generated in the heating
resistance element is transmitted to the stay member through the

insulating substrate, and thereafter radiated into the

atmosphere.

Therefore, as mentioned above, a recess portion is
provided in a portion in the surface of the stay member
correspondingly to one longitudinal side edge of the insulating
substrate so that a part of the one longitudinal side edge faces
the recess portion, so that the transmission of heat to the stay
member is blocked in the portion of the one longitudinal side edge
of the insulating substrate facing the recess portion provided

in the surface of the stay member, so that a heat accumulation

effect is provided in the portion.

This heat accumulation effect becomes conspicuous when
the temperature of the heating resistance member becomes
abnormally high, so that adifference in thermal expansion between
the portion where the heat accumulation is produced and other
portion increases in the insulating substrate. As a result, the

insulating substrate cracks at places corresponding to the recess

portion surely.

Particularly, if such recess portions are provided in

portions respectively corresponding to the longitudinally left
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and right side edges of the insulating substrate, it is possible
to improve the reliability in that the insulating substrate cracks

at places corresponding to these recess portions.

Therefore, according to the present invention, it is
5 possible to crack the insulating substrate accurately in case of
abnormally high temperature without forming any through hole in
the insulating substrate. Accordingly, there is an effect that

it 1s possible to greatly reduce such a probability that the
insulating substrate is snapped when the insulating substrate is
10 manufactured by breaking a raw substrate, or when the respective
insulating substrate is handled, for example, carried, attached

and so on.

In addition to the above-mentioned configuration, such

a configuration is provided that the surface of the stay member

15 1is formed to be curved to project toward the insulating substrate,

while the insulating substrate is transformed to be bent along

the curved surface of the stay member, and fixed to the stay member

at least at the longitudinal opposite end portions of the stay

member. As aresult, when the insulating substrate cracks in case

20 of abnormally high temperature, the two pieces of the insulating
substrate can be restored in a straight line by their own

elasticity with their one-end portions being fixed to the stay

member, so that their broken surfaces stand out of the surface

of the stay member and separate from each other. Accordingly,

25 it is possible to surely prevent sparks from being generated on
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these broken surfaces.
Brief Description of Drawings

Fig. 1lis an exploded perspective view showing a first

embodiment of the present invention.
5 Fig. 2is a perspective view showing the first embodiment.

Fig. 3 is an enlarged sectional view takenon line III-III

in Fig. 2.
Fig. 4is a plan view of Fig. 2.
Fig. 51s a main-portion enlarged view of Fig. 4.

10 Fig. 6 1s a sectional view taken on line VI-VI in Fig.

Fig. 71s amain-portion enlarged plan view showing a

second embodiment of the present invention.

Fig. 8is a main-portion enlarged plan view showing a

15 modification of the second embodiment of the present invention.
Description of preferable embodiments

An embodiment of the present invention will be described

with reference to the drawings.

Figs. 1 through 6 show a structure of line-type heater

20 of the £first embodiment of the present invention.
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In the first embodiment, a stay member 1 made of
heat-resistant synthetic resin on the surface of which an
insulating substrate 2 made of ceramic material and shaped in
a long strip is mounted, has a recess 6. And further heating

5 resistance film 3 is formed on the upper surface of the insulating
substrate 2 so as to extend in a line in the longitudinal direction
of the insulating substrate 2. The recess 6 is formed at a place

on which one side edge of the insulating substrate 2 is located.

To attach the insulating substrate 2 to the stay member
10 1 so that the whole lower surface of the insulating substrate 2
is in tight contact with an upper surface la of the stay member

1, mounting steps is as follows.

That is, the upper surface la of the stay member 1 is formed

to be curved so as to project toward the insulating substrate 2,

15 while the insulating substrate 2 is transformed against its own
elasticity so as to be bent along the curve of the upper surface

la of the stay member 1. Thereafter, the both end portions at
least in the longitudinal direction of the insulating substrate

2 are fixedly bonded to the stay member by a bonding agent.

20 The reference numeral 4 represent a depressed portion
provided in each of the both end portions of the upper surface
la of the stay member 1, so that the both end portions of the
insulating substrate 2 are fixedly attached to the stay member

1l by a bonding agent 5 filled in these depressed portions 4.
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In addition, the configuration is made such that a recess
portion 6 is provided in the upper surface la of the stay member
1 so that a substantially longitudinal center on one of its
longitudinal side edges 2a of the insulating substrate 2 faces

the recess portion 6.

With such a configuration, a part of heat generated in
the heating resistance element 3 is transmitted to the stay member
1 through the insulating substrate 2, and thereafter radiated into

the atmosphere.

However, the recess portion 6 is provided in the upper
surface la of the stay member 1 so that a portion of the one
longitudinal side edge 2a of the insulating substrate 2 faces the
recess portion 6, and therefore the transmission of heat to the
stay member 1 is blocked in this portion which is on the one
longitudinal side edge 2a of the insulating substrate 2 and which
faces the recess portion 6 provided in the upper surface la of

the stay member 1. As a result, a heat accumulation effect is

caused in this portion.

This heat accumulation effect becomes conspicuous when
the temperature of the heating resistance film 3 becomes
abnormally high, so that a difference in thermal expansion between
the portion where the heat accumulation is produced and the other
portion increases in the insulating substrate 2. As a result,
the insulating substrate 2 cracks at a place corresponding to the

recess portion 6 surely, as shown by the two-dot chain line in
-9 —
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Fig. 5.

In addition, the surface of the stay member is formed to
be curved so as to project toward the insulating substrate. And
the insulating substrate is transformed and bent along the curve
of the surface of the stay member, and fixed to the stay member
at the both end portions of the insulating substrate at least in
its iongitudinal direction. With this configuration, when the
insulating substrate 2 cracks at the place corresponding to the
recess portion 6 owing to abnormally high temperature, the two
pieces of the insulating substrate 2 can be restored in a straight
line by their own elasticity with their one-end portions being
fixed to the stay member 1 by the bonding agent 5, so that their
surfaces of the broken sections stand out of the upper surface
la of the stay member 1 and separate from each other. Accordingly,
there is no case where any sparks appear in the surfaces of these

broken sections.

The place where the recess portion 6 is provided is not
limited to the portion corresponding to one longitudinal side edge
2a of the insulating substrate 2. Such a configuration may be
made that recess portions 6 are provided in portions corresponding
to both the longitudinal right and left side edges 2a and 2b of
the insulating substrate 2. With this configuration, it is
possible to improve the reliability that the insulating substrate
2 can crack at the places respectively corresponding to these

recess portions 6 when the temperature of the heating resistance
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film 3 becomes abnormally high.

When the recess portions 6 are thus provided in the
portions respectively corresponding to the both of the longi-
tudinal left and right side edges 2a and 2b of the insulating
substrate 2, such a configuration may be made that these recess
portions 6 are shifted from each other by a desired distance S
in the longitudinal direction of the insulating substrate 2, as

shown in Fig. 8 which is a modification of Fig. 7.
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What is claimed is:

1. A line-type heater comprising: a stay member; a
strip-like insulating substrate disposed on said stay member so
that a back of said insulating substrate is in tight contact with
a surface of said stay member, and a heating resistance member
formed on a surfaée of said insulating substrate so as to extend
in a line in the longitudinal direction of said insulating
substrate; wherein a recess portion is provided in a portion in
the surface of said stay member corresponding to one longitudinal
side edge of said insulating substrate so that a portion of said

one longitudinal side edge faces said recess portion.

2. A line-type heater according to Claim 1, wherein
the stay member comprises the recess portion at each of positions
corresponding to both longitudinal side edges of said insulating

substrate.

3. A line-type heater according to Claim 2, wherein
the recesses are deposed on the opposite side of the longitudinal

side edge of said insulating substrate so as to face each other.

4. A line-type heater according to Claim 2, wherein

the recesses are deposed on the opposite side of the longitudinal

side edge of said insulating substrate so as to deviate each other.

5. A line-type heater according to Claim 1, wherein
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2 the surface of said stay member i1s formed to be curved so as
to project toward said insulating substrate, while said
insulating substrate is transformed and bent along the curve of
the surface of said stay member, and fixedly attached to said stay

member at least in both longitudinal end portions of said stay

member.

43~




1/5

FIG.1




N

CA

02273731 1999-07-27

2/5

. U . W . W, U, W W, W, A, O, . N . W W, . . W W W W A L W, . W N W

B PP 7L 72772278 7227277 27 s SSseoeee

5 4

2

OSSR NSRS RS

6

4 5




CA 02273731 1999-07-27

3/5




CA 02273731 1999-07-27

4/5

FIG.6




CA

02273731 1999-07-27

5/5




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings

