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(54) HEATER

(57) A heater (1) of an embodiment includes a
light-emitting tube (2), a filament (30), a lead wire (40),
and a fixing member (50). Infrared light is transmitted
through the light-emitting tube (2). The filament (30) con-
tains carbon, is disposed inside the light-emitting tube
(2), and extends in a tube axis direction of the light-emit-
ting tube (2). The lead wire (40) supplies electric power

FIG.2

to the filament (30). The fixing member (50) includes a
first crimping portion (51) and a second crimping portion
(52) and electrically connects the filament (30) to the lead
wire (40). The first crimping portion (51) crimps the fila-
ment (30). The second crimping portion (52) crimps the
lead wire (40).
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Description

FIELD
[0001] Embodiments described hereinrelate generally
to a heater.

BACKGROUND

[0002] Conventionally, one using, for example, a heat-
eras aheatsourceis known. Inthe heater, one containing
carbon is known as a filament that radiates infrared light
by electric power supplied from the outside.

[0003] The filamentradiates heat by the electric power
supplied through a conductive support member support-
ing both ends and a lead wire connected to the support
member so that light is generated from the filament.
[0004] However,since thereis a case in which the con-
nection between the support member and the lead wire
is released due to the heater cycle that repeats the heat
generating state and the cooling state of the filament by
the electric power supply control, there is concern that
durability in an actual application may be deteriorated.
[0005] Here, anobjectofthe embodimentsisto provide
a heater capable of improving durability.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006]

FIG. 1 is a side view of a heater according to an
embodiment.

FIG. 2 is an enlarged view of a fixing member of the
heater according to the embodiment.

FIG. 3is adeveloped view illustrating the fixing mem-
ber before crimping.

FIG. 4A is a cross-sectional view of the fixing mem-
ber of the heater according to the embodiment.
FIG. 4B is a cross-sectional view of the fixing mem-
ber of the heater according to the embodiment.
FIG. 5A is a cross-sectional view illustrating a mod-
ified example of a first crimping portion.

FIG. 5B is a cross-sectional view illustrating a mod-
ified example of the first crimping portion.

FIG. 5C is a cross-sectional view illustrating a mod-
ified example of the first crimping portion.

FIG. 6A is a cross-sectional view illustrating a mod-
ified example of a second crimping portion.

FIG. 6B is a cross-sectional view illustrating a mod-
ified example of the second crimping portion.

FIG. 6C is a cross-sectional view illustrating a mod-
ified example of the second crimping portion.

DETAILED DESCRIPTION

[0007] A heater 1 according to an embodiment to be
described below includes a light-emitting tube 2, a fila-
ment 30, a lead wire 40, and a fixing member 50. Infrared
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light is transmitted through the light-emitting tube 2. The
filament 30 contains carbon, is disposed inside the light-
emitting tube 2, and extends in the tube axis direction of
the light-emitting tube 2. The lead wire 40 supplies elec-
tric power to the filament 30. The fixing member 50 in-
cludes a first crimping portion 51 and a second crimping
portion 52 and fixes the filament 30 and the lead wire 40
so as to be electrically connected to each other. The first
crimping portion 51 crimps the filament 30. The second
crimping portion 52 crimps the lead wire 40.

[0008] Further, each of the first crimping portion 51 and
the second crimping portion 52 according to the embod-
iment to be described below is disposed so as to be in-
dividually crimped.

[0009] Further, the dimension of the fixing member 50
according to the embodiment in the longitudinal direction
to be described below is set such that the first crimping
portion 51 is larger than the second crimping portion 52.
[0010] Further, the second crimping portion 52 accord-
ing to the embodiment to be described below includes a
pair of crimping pieces 521 and 522 which extends from
a main body portion 54 of the fixing member 50 on which
the lead wire 40 is placed in the width direction intersect-
ing the longitudinal direction of the fixing member 50 and
is respectively caulked so as to overlap the main body
portion 54 with the lead wire 40 interposed therebetween.
[0011] Further, the fixing member 50 according to the
embodiment to be described below includes a connection
portion 53 which is disposed between the first crimping
portion 51 and the second crimping portion 52.

[Embodiments]

[0012] Hereinafter, embodiments will be described
with reference to the drawings. In addition, the embodi-
ments to be described below do not limit the technique
disclosed herein. Further, the embodiments and modified
examples illustrated below can be appropriately com-
bined in a consistent range. Further, in the description of
the embodiments, the same components will be indicated
by the same reference numerals and a description below
will be appropriately omitted.

[0013] FIG. 1 is a side view of a heater according to
the embodiment. The heater 1 illustrated in FIG. 1 is used
to heat a heating object such as an irradiation object or
an irradiation space and is used as, for example, a drying
device for drying ink or the like printed on a printed me-
dium in a printed medium drying process or a drying de-
vice for heating and drying paint coated on a material in
a painting process. Additionally, in order to easily under-
stand the description, FIG. 1 illustrates a three-dimen-
sional orthogonal coordinate system including a Z-axis
set such that a direction in which a heating object (not
illustrated) is disposed on the heater 1 is a negative di-
rection. Such an orthogonal coordinate system is also
illustrated in other drawings used in the description be-
low.

[0014] As illustrated in FIG. 1, the heater 1 according



3 EP 3 675 284 A1 4

to the embodiment includes a light-emitting tube 2, a fil-
ament 30, an inner lead 40, a fixing member 50, a metal
foil 60, and an outer lead 70.

[0015] The light-emitting tube 2 is an elongated mem-
berthatincludes a cylindrical portion 10 and a seal portion
20 and is set such that the entire length is long in the
tube axis direction corresponding to the Y-axis direction
as compared with the tube diameter. The cylindrical por-
tion 10 is formed of, for example, quartz glass. The cy-
lindrical portion 10 is transparent and transmits inner light
to the outside. In addition, the light-emitting tube 2 may
be a colored bulb in which quartz glass is colored or may
be one containing a metal mixture or the like in quartz
glass.

Further, the light-emitting tube 2 may be obtained such
that an outer wall of a glass tube is coated with, for ex-
ample, a coating film formed of a material having high
reflection efficiency or a material absorbing light irradiat-
ed from the heater and emitting infrared light.

[0016] Further, the cylindrical portion 10 has an inner
space and a gas is filled in such a space. The gas is, for
example, an argon gas at about 0.8 atm. In addition, the
gas may have a low thermal conductivity and may con-
tain, for example, a gas of one or a combination of kryp-
ton, xenon, argon, neon, and the like.

[0017] For example, the seal portion 20 is formed by
heating and deforming the same quartz glass as the cy-
lindrical portion 10 using heating means such as a gas
burner (not illustrated). The seal portion 20 is provided
at both end portions of the cylindrical portion 10 in the
longitudinal direction (the Y-axis direction). The seal por-
tion 20 is a sealing portion and seals the cylindrical por-
tion 10. The seal portion 20 of the embodiment is formed
in a plate shape by pinch seal. Additionally, the seal por-
tion 20 may be formed in a columnar shape by shrink seal.
[0018] Thefilament30isdisposed inside the light-emit-
ting tube 2. The filament 30 is, for example, a carbon
filament which is formed of a material containing carbon
such as carbon fiber. Specifically, the filament 30 is a
string-shaped member or an elongated plate-shaped
member extending in the longitudinal direction of the cy-
lindrical portion 10. The filament 30 illustrated in FIG. 1
is wound so thatthe axial direction follows the longitudinal
direction of the cylindrical portion 10 and has desired
light-emitting characteristics. In addition, the filament 30
may be a mesh-shaped, tubular, or plate-shaped mem-
ber extending in the longitudinal direction of the cylindri-
cal portion 10.

[0019] The inner lead 40 is a member that supplies
electric power to the filament 30. One end of the inner
lead 40 is electrically connected to the fixing member 50
and the other end thereof is electrically connected to the
metal foil 60. The inner lead 40 is, for example, a molyb-
denum rod. The inner lead 40 is an example of the inner
lead.

[0020] The fixing member 50 is a member that fixes
the filament 30 and the inner lead 40 so as to be electri-
cally connected to each other. Further, a pair of the fixing
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members 50 respectively connected to both ends of the
filament 30 holds the filament 30 by applying an appro-
priate tension to the filament 30. The pair of fixing mem-
bers 50 fixes the filament 30 into the cylindrical portion
10 by respectively pulling both ends of the filament 30
toward both end portions of the cylindrical portion 10 in
the longitudinal direction. The fixing member 50 is formed
of a conductive metal material containing nickel or cop-
per. The fixing member 50 may be an alloy. In addition,
adetailed description of the fixing member 50 connecting
the filament 30 and the inner lead 40 to each other will
be made below with reference to FIGS. 2 to 4B.

[0021] One end of the metal foil 60 is connected to the
inner lead 40 and the other end thereof is connected to
the outer lead 70. Each metal foil 60 is disposed inside
the seal portion 20. The metal foil 60 is, for example, a
molybdenum foil. The metal foil 60 is disposed along a
plate-shaped surface of the seal portion 20.

[0022] The outerlead 70 connects the metal foil 60 and
an external power supply (not illustrated) to each other.
One end of the outer lead 70 is connected to the metal
foil 60 and the other end is exposed to the outside of the
light-emitting tube 2. The other end of the outer lead 70
is electrically connected to a cable (not illustrated)
through a connector (not illustrated) along with the seal
portion 20. The outer lead 70 is, for example, a molyb-
denum rod.

[0023] Intheheater 1 with sucha configuration, electric
power supplied from the external power supply (not illus-
trated) through the connector connected to the external
power supply (not illustrated), the cable, the outer lead
70, the metal foil 60, the inner lead 40, and the fixing
member 50 is fed to the filament 30 so that the filament
30 generates infrared light.

[0024] Next, the fixing of the filament 30 and the inner
lead 40 using the fixing member 50 will be described with
reference to FIG. 2. FIG. 2 is an enlarged view of the
fixing member of the heater according to the embodi-
ment.

[0025] The fixing member 50 illustrated in FIG. 2 in-
cludes the first crimping portion 51, the second crimping
portion 52, and the connection portion 53. The first crimp-
ing portion 51 crimps the filament 30. The second crimp-
ing portion 52 crimps the inner lead 40. The connection
portion 53 is disposed between the first crimping portion
51 and the second crimping portion 52. Additionally, the
"crimping" of the specification is not limited to the literal
crimping which is provided by pressing the fixing member
50 in the periphery of the innerlead 40 using, forexample,
a tool (not illustrated) or the like with a gap interposed
therebetween. For example, the "crimping" may be so-
called caulking which is provided by pressing the fixing
member 50 in the periphery of the filament 30 using a
tool (not illustrated) or the like without a gap interposed
therebetween.

[0026] Here,the conventional heater will be described.
Inthe conventional heater, the innerlead is fixed by weld-
ing one end of the inner lead to the support member sup-
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porting the filament. However, there is a case in which
durability suitable for an actual application cannot be ob-
tained due to the separation of the welded portion be-
tween the support member and the inner lead in accord-
ance with the repeated heating and cooling operations
in an actual use. Particularly, in the heater used under a
condition that a temperature of a welded portion exceeds
450°C when alightis turned on, the welded portion tends
to be separated due to a difference in linear expansion
coefficient in accordance with a difference in type of ma-
terial forming the support member and the inner lead and
hence deterioration of durability is remarkable.

[0027] Here, the heater 1 according to the embodiment
includes the fixing member 50 with the second crimping
portion 52. That is, the fixing member 50 according to
the embodiment fixes the inner lead 40 by the crimping
of the second crimping portion 52. Accordingly, in the
heater 1 according to the embodiment, since the sepa-
ration of the inner lead 40 from the fixing member 50 due
to the heater cycle is difficult, durability is improved.
[0028] Next, the fixing member 50 will be described
further with reference to FIGS. 3 to 4B. FIG. 3 is a devel-
oped view illustrating the fixing member before crimping.
FIGS. 4A and 4B are cross-sectional views of the fixing
member of the heater according to the embodiment. FIG.
4A corresponds to a cross-sectional view taken along
the line |-l of FIG. 2 and FIG. 4B corresponds to a cross-
sectional view taken along the line II-1l of FIG. 2.
[0029] As illustrated in FIG. 3, the fixing member 50
includes the main body portion 54 and crimping pieces
511, 512, 521, and 522.

[0030] The main body portion 54 extends in the Y-axis
direction. The filament 30 is placed on the -Y-axis direc-
tion side of the main body portion 54 and the inner lead
40 is placed on the +Y-axis direction side of the main
body portion 54. Further, the main body portion 54 has
a width in which the filament 30 can be accommodated
in the Z-axis direction.

[0031] The crimping pieces 511 and 521 are disposed
at the end portion of the main body portion 54 on the -Z-
axis direction side and the crimping pieces 512 and 522
are disposed at the end portion of the main body portion
54 on the +Z-axis direction side. Further, the crimping
pieces 511 and 512 are disposed on the -Y-axis direction
side of the main body portion 54 so as to face each other
with the main body portion 54 interposed therebetween
and the crimping pieces 521 and 522 are disposed on
the +Y-axis direction side of the main body portion 54 so
as to face each other with the main body portion 54 in-
terposed therebetween. The connection portion 53 illus-
trated in FIG. 2 corresponds to a portion not facing the
crimping pieces 511,512,521, and 522 in the main body
portion 54.

[0032] Next, the fixing of the filament 30 in the first
crimping portion 51 will be described. As illustrated in
FIG. 4A, the first crimping portion 51 includes the crimp-
ing pieces 511 and 512. The crimping piece 511 extends
from the end portion on the -Z-axis direction side of the
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main body portion 54 of the fixing member 50 on which
the filament 30 is placed toward the +X-axis direction
side so as to follow the outer periphery of the filament 30
and further extends so as to face the main body portion
54 with the filament 30 interposed therebetween. The
crimping piece 512 extends from the end portion on the
+Z-axis direction side of the main body portion 54 toward
the +X-axis direction side so as to follow the outer pe-
riphery of the filament 30 and further extends so as to
face the main body portion 54 with the filament 30 inter-
posed therebetween.

[0033] In first surfaces 511a and 512a corresponding
to the inner surfaces of the crimping pieces 511 and 512,
aportion facing the main body portion 54 with the filament
30 interposed therebetween is crimped so as to be in
close contact with the filament 30 by, for example, the
caulking pressing second surfaces 511b and 512b cor-
responding to the outer surfaces of the crimping pieces
511 and 512. Accordingly, the filament 30 is fixed to the
first crimping portion 51.

[0034] Further, the end portion on the +Z-axis direction
side of the crimping piece 511 and the end portion on the
-Z-axis direction side of the crimping piece 512 do not
overlap each other when viewed from the X-axis direction
and are disposed in the Z-axis direction. For this reason,
the adhesion between the filament 30 and the first sur-
faces 511aand 512aincreases and hence the separation
of the filament 30 from the fixing member 50 hardly oc-
curs. At this time, the crimping piece 511 and the crimping
piece 512 may contact each other or may be separated
from each other. Similarly, in the crimping pieces 511
and 512, the inner surfaces of portions 55 and 56 facing
the Z-axis direction may contact the filament 30 or may
be separated from the filament 30.

[0035] Next, the crimping of the inner lead 40 in the
second crimping portion 52 will be described. As illus-
trated in FIG. 4B, the second crimping portion 52 includes
the crimping pieces 521 and 522. The crimping piece 521
is bent from the end portion on the -Z-axis direction side
of the main body portion 54 of the fixing member 50 on
which the inner lead 40 is placed toward the +X-axis di-
rection side and further extends so as to face the main
body portion 54 with the inner lead 40 interposed there-
between. The crimping piece 522 is bent from the end
portion on the +Z-axis direction side of the main body
portion 54 toward the +X-axis direction side and further
extends so as to face the main body portion 54 with the
inner lead 40 interposed therebetween.

[0036] Inafirstsurface 521acorresponding tothe inner
surface of the crimping piece 521, a portion facing the
main body portion 54 with the inner lead 40 interposed
therebetween is crimpled so as to be in close contact
with the inner lead 40 by, for example, caulking. Further,
in a first surface 522a corresponding to the inner surface
of the crimping piece 522, a portion facing the main body
portion 54 with the innerlead 40 interposed therebetween
is crimped so as to be in close contact with a second
surface 521b corresponding to the outer surface of the
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crimping piece 521 by, for example, caulking. According-
ly, theinnerlead 40 is fixed to the second crimping portion
52. Additionally, the crimping pieces 521 and 522 may
be caulked at the same time or the crimping pieces 521
and 522 may be crimped by caulking a second surface
522b of the crimping piece 522 after caulking the second
surface 521b of the crimping piece 521. Further, in the
crimping pieces 521 and 522, portions 57 and 58 facing
the Z-axis direction may be bent or curved from the main
body portion 54 following the Z-axis direction so as to
follow the X-axis direction as illustrated in the drawings.
Furthermore, the first surface 521a or the first surface
522a may be caulked so as to contact the main body
portion 54.

[0037] Returning to FIG. 2, a detailed dimension of the
fixing member 50 according to the embodiment will be
described. The dimension in the Y-axis direction is set
such that a dimension d1 of the first crimping portion 51
is larger than a dimension d2 of the second crimping por-
tion 52. Accordingly, it is possible to more reliably fix the
filament 30 which is more easily deformed as compared
with the inner lead 40. More specifically, the dimension
d1 can be 16 [mm] or less and may be, for example, 12
[mm]. The dimension d2 can be 0.5 [mm] or more and
may be, for example, 2 [mm]. When the dimension d2 is
smaller than 0.5 [mm], processing is difficultin some cas-
es.

[0038] Further, a dimension d4 of the fixing member
50 in the longitudinal direction (the Y-axis direction) can
be 18 [mm] or less and may be, for example, 16 [mm].
When the dimension d4 exceeds 18 [mm], the light-emit-
ting length which is defined by the length of the filament
30 in the tube axis direction is shortened with respect to
the entire length of the heater 1 and hence desired per-
formance cannot be obtained in some cases.

[0039] Then, adimension d3 of the connection portion
53 in the Y-axis direction is defined as (dimension d4) -
(dimension d1) - (dimension d2). The connection portion
53 corresponds to a portion in which the main body por-
tion 54 is exposed. When the fixing member 50 is pro-
vided with the connection portion 53, problems caused
by the contact between the filament 30 and the inner lead
40 are suppressed and hence durability can be improved.
However, the fixing member 50 may not include the con-
nection portion 53, that is, the dimension d3 may be 0.
In such a case, for example, a notch extending in the Z-
axis direction may be provided between the crimping
pieces 511 and 521 and between the crimping pieces
512 and 522 as illustrated in FIG. 3 so that the first crimp-
ing portion 51 and the second crimping portion 52 are
disposed so as to be individually crimped.

[0040] A dimension d5 of the fixing member 50 in the
width direction (the Z-axis direction) can be equal to or
larger than 4 [mm] and equal to or smaller than 18 [mm]
and may be, for example, 8 [mm]. However, the dimen-
sion d5 may be changed in response to the dimension
of the filament 30 fixed to the fixing member 50.
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[Modified Examples]

[0041] FIGS. 5A to 5C are cross-sectional views illus-
trating modified examples of the first crimping portion.
The first crimping portion 51 and the filament 30 illustrat-
ed in FIGS. 5A to 5C correspond to the cross-sectional
views when viewed from the same viewpoint as the first
crimping portion 51 and the filament 30 illustrated in FIG.
4A.

[0042] The fixing member 50 illustrated in FIG. 5A is
different from the fixing member 50 according to the em-
bodimentin that a protruding claw 80 protruding from the
crimping pieces 511 and 512 of the first crimping portion
51 toward the filament 30 is provided. Since a part of the
protruding claw 80 is disposed so as to be bitten into the
filament 30 in this way, the separation of the filament 30
from the first crimping portion 51 is further suppressed.
[0043] Further, as illustrated in FIG. 5B, in the fixing
member 50, an end portion 511c of the crimping piece
511 facing the crimping piece 512 and an end portion
512c of the crimping piece 512 facing the crimping piece
511 may be folded inward. Since the end portions 511c
and 512c are folded inward in this way, the adhesion
between the filament 30 and the crimping pieces 511 and
512 is improved and hence the separation of the filament
30 from the first crimping portion 51 is suppressed.
[0044] Further, as illustrated in FIG. 5C, in the fixing
member 50, the first crimping portion 51 may be formed
so as to have a circular or oval cylindrical shape in cross-
sectional view. Since the first crimping portion 51 is
formed in a cylindrical shape in this way, the crimping of
the filament 30 is easily performed.

[0045] FIGS. 6A to 6C are cross-sectional views illus-
trating modified examples of the second crimping portion.
The second crimping portion 52 and the inner lead 40
illustrated in FIGS. 6A to 6C correspond to the cross-
sectional views when viewed at the same viewpoint as
the second crimping portion 52 and the filament 30 illus-
trated in FIG. 4B.

[0046] In the fixing member 50 illustrated in FIG. 6A,
a dimension d6 of the second crimping portion 52 in the
Z-axis direction is smaller than the dimension d5 of the
first crimping portion 51 in the Z-axis direction illustrated
in FIG. 2. In this way, the fixing member 50 may be set
such that the dimensions d5 and d6 are different from
each other.

[0047] Further, as illustrated in FIG. 6B, in the fixing
member 50, the second crimping portion 52 may be
formed in a circular or oval cylindrical shape in cross-
sectional view. Since the second crimping portion 52 is
formed in a cylindrical shape in this way, the crimping of
the inner lead 40 is easily performed. However, the inner
lead 40 having a circular cross-section is easily separat-
ed from the second crimping portion 52 having a cylin-
drical shape as compared with the filament 30 having a
rectangular cross-section. For this reason, for example,
as illustrated in FIG. 6C, durability may be improved by
suppressing the separation of the inner lead 40 from the



9 EP 3 675 284 A1 10

second crimping portion 52 in such a manner that the
second crimping portion 52 of the fixing member 50 is
further crimped by, for example, crimping portions 52c
and 52d facing the Z-axis direction not only by the crimp-
ing of crimping portions 52a and 52b facing the X-axis
direction.

[0048] Additionally, in the above-described embodi-
ment, a case in which the filament 30 has a rectangular
cross-section has been illustrated and described, but the
embodiments are not limited thereto. For example, the
filament may have a circular or oval cross-section.
[0049] As described above, the heater 1 according to
the embodiment includes the light-emitting tube 2, the
filament 30, the lead wire 40, and the fixing member 50.
Infrared light is transmitted through the light-emitting tube
2. The filament 30 contains carbon, is disposed inside
the light-emitting tube 2, and extends in the tube axis
direction of the light-emitting tube 2. The lead wire 40
supplies electric power to the filament 30. The fixing
member 50 includes the first crimping portion 51 and the
second crimping portion 52 and fixes the filament 30 and
the lead wire 40 so as to be electrically connected to each
other. The first crimping portion 51 crimps the filament
30. The second crimping portion 52 crimps the lead wire
40. Accordingly, durability of the heater 1 can be im-
proved.

[0050] Further, each of the first crimping portion 51 and
the second crimping portion 52 according to the embod-
iment is disposed so as to be individually crimped. Ac-
cordingly, since it is possible to individually crimp the
crimping portions in response to the filament 30 and the
lead wire 40 to be used, durability of the heater 1 can be
improved.

[0051] Further, the dimension of the fixing member 50
according to the embodiment in the longitudinal direction
is set such that the first crimping portion 51 is larger than
the second crimping portion 52. Accordingly, since it is
possible to perform crimping in response to the charac-
teristics of the filament 30 and the lead wire 40, durability
of the heater 1 can be improved.

[0052] Further, the second crimping portion 52 accord-
ing to the embodiment includes the pair of crimping piec-
es 521 and 522 which extends from the main body portion
54 of the fixing member 50 on which the lead wire 40 is
placed in the width direction intersecting the longitudinal
direction of the fixing member 50 and is respectively
caulked so as to overlap the main body portion 54 with
the lead wire 40 interposed therebetween. Accordingly,
since the separation of the lead wire 40 from the second
crimping portion 52 due to the heater cycle is suppressed,
durability can be improved.

[0053] Further, the fixing member 50 according to the
embodiment includes the connection portion 53 which
connects the first crimping portion 51 and the second
crimping portion 52 to each other. Accordingly, since
problems caused by the contact between the filament 30
and the lead wire 40 are suppressed, durability can be
improved.
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[0054] While embodiments of the invention have been
described, these embodiments have been presented on-
ly by way of examples and are not intended to limit the
scope of the invention. The embodiments can be embod-
ied in a variety of other forms and various omissions,
substitutions, and modifications in the form of the em-
bodiments described herein can be made without depart-
ing from the gist of the invention. The embodiments or
modifications included in the scope or gist of the invention
are also included in the invention described in claims and
its equivalent range.

Claims
1. A heater comprising:

a light-emitting tube through which infrared light
is transmitted;

a filament which contains carbon, is disposed
inside the light-emitting tube, and extends in a
tube axis direction of the light-emitting tube;

a lead wire which supplies electric power to the
filament; and

a fixing member that includes a first crimping
portion crimping the filament and a second
crimping portion crimping the lead wire and elec-
trically connects the filament and the lead wire
to each other.

2. The heater according to claim 1,
wherein each of the first crimping portion and the
second crimping portion is disposed so as to be in-
dividually crimped.

3. The heater according to claim 1 or 2,
wherein a dimension of the fixing member in a lon-
gitudinal direction is set such that the first crimping
portion is larger than the second crimping portion.

4. The heater according to any one of claims 1 to 3,
wherein the second crimping portion includes a pair
of crimping pieces which extends from a main body
portion of the fixing member on which the lead wire
is placed in a width direction intersecting the longi-
tudinal direction of the fixing member and is respec-
tively caulked so as to overlap the main body portion
with the lead wire interposed therebetween.

5. The heater according to any one of claims 1 to 4,
wherein the fixing member includes a connection
portion connecting the first crimping portion and the
second crimping portion to each other.
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