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Description
TECHNICAL FIELD

[0001] The invention relates to a method for manufac-
turing a heater for heating a flavor source.

BACKGROUND ART

[0002] A heater that has been known as a heater for
heating a flavor source is made by arranging specific
metal, such as molybdenum and tungsten, on pre-sin-
tered ceramic as a heat generating resistor layer precur-
sor and then forming a heat generating resistor on a ce-
ramic base material during sintering. A heater which is
provided with a heat generating resistor layer by direct
lithography on a base material using plating technology
has also been known (Patent Literatures 1 and 2, for
example).

CITATION LIST
PATENT LITERATURE
[0003]

PTL 1: U.S. Patent Application No. 2018/0296777
PTL 2: U.S. Patent Application No. 2019/0090544

SUMMARY OF INVENTION
TECHNICAL PROBLEM

[0004] A method for providing a heat generating resis-
tor layer precursor on pre-sintered ceramic is limited in
kinds of metal materials that can be used and is limited
in freedom of heater designing. Using the methods dis-
closed in Patent Literatures 1 and 2 increases the free-
dom of heater designing, but the methods are complicat-
ed. In this light, an issue of the invention is to provide a
method for manufacturing a heater for heating a flavor
source by a simpler method.

SOLUTION TO PROBLEM

[0005] According to one mode, there is provided a
method for manufacturing a heater for heating a flavor
source in which a heat generating resistor layer is formed
on a main surface, a rear surface, and one side surface.
The method includes the steps of forming the heat gen-
erating resistor layer on a surface of a plate-like base
material by plating, and forming an unplated region on
the plate-like base material on which the heat generating
resistor layer is formed.

ADVANTAGEOUS EFFECTS OF INVENTION

[0006] The invention makes it possible to manufacture

(]

10

15

20

25

30

35

40

45

50

55

a heater for heating a flavor source by a simpler method.
BRIEF DESCRIPTION OF DRAWINGS
[0007]

Fig. 1A is a perspective view showing one example
of a heater for heating a flavor source which is man-
ufactured by a manufacturing method according to
an embodiment of the invention.

Fig. 1B is a perspective view showing another ex-
ample of the heater for heating a flavor source which
is manufactured by the manufacturing method ac-
cording to the embodiment of the invention.

Fig. 2A is a schematic perspective view that explains
a first example of a method for manufacturing the
heater shown in Fig. 1A.

Fig. 2B is a schematic perspective view that explains
the first example of the method for manufacturing
the heater shown in Fig. 1A.

Fig. 2C is a schematic perspective view that explains
the first example of the method for manufacturing
the heater shown in Fig. 1A.

Fig. 2D is a schematic perspective view that explains
the first example of the method for manufacturing
the heater shown in Fig. 1A.

Fig. 3Ais a schematic perspective view that explains
a second example of the method for manufacturing
the heater shown in Fig. 1A.

Fig. 3B is a schematic perspective view that explains
the second example of the method for manufacturing
the heater shown in Fig. 1A.

Fig. 3C is a schematic perspective view that explains
the second example of the method for manufacturing
the heater shown in Fig. 1A.

Fig. 3D is a schematic perspective view that explains
the second example of the method for manufacturing
the heater shown in Fig. 1A.

Fig. 4A is a perspective view that explains a third
example of the method for manufacturing the heater
shown in Fig. 1A.

Fig. 4B is a perspective view that explains the third
example of the method for manufacturing the heater
shown in Fig. 1A.

Fig. 4C is a perspective view that explains the third
example of the method for manufacturing the heater
shown in Fig. 1A.

Fig. 4D is a perspective view that explains the third
example of the method for manufacturing the heater
shown in Fig. 1A.

Fig. 5 is a schematic view that explains an example
of the method for manufacturing the heater shown
in Fig. 1B.

Fig. 6 is a schematic view showing a shape of a sec-
ond opening.

Fig. 7 is a schematic view that explains a fourth ex-
ample of the heater manufacturing method.
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DESCRIPTION OF EMBODIMENTS

[0008] Embodiments of the invention will be explained
with reference to the attached drawings. Similar or cor-
responding constituent elements in the figures explained
below are provided with similar reference signs, and
overlapping explanation will be omitted. Fig. 1A is a per-
spective view showing one example of a heater for heat-
ing a flavor source which is manufactured by a manufac-
turing method according to an embodiment of the inven-
tion. Fig. 1B is a perspective view showing another ex-
ample of the heater for heating a flavor source which is
manufactured by the manufacturing method according
to the embodiment of the invention. A heater 10 for heat-
ing a flavor source (hereinafter, referred to simply as
"heater") is a heater for heating a flavor source without
burning. The flavor source is material of tobacco or the
like which can generate a flavor. The heater 10 is inserted
in the flavor source and therefore preferably has a sub-
stantially plate-like shape as a whole as shown in Figs.
1A and 1B. The heater 10 may have a bar-like or colum-
nar shape.

[0009] The heater 10 includes a main surface 10a, a
rear surface 10b thatis an opposite surface from the main
surface 10a, and a side surface 10c connecting the main
surface 10aandtherear surface 10b. Inthe present spec-
ification, the main surface 10a and the rear surface 10b
are surfaces having largest area of the heater 10. Ac-
cording to an example shown in Figs. 1A and 1B, the
heater 10 includes a heat generating resistor layer 15
formed on the main surface 10a and the rear surface
10b. The heat generating resistor is material, such as
metal, which generates heat when energized. The heat
generating resistor may be made, for example, of tung-
sten, copperorthelike. The heatgenerating resistor layer
15 preferably has a thickness ranging from 10 pm to 30
wm, both inclusive.

[0010] The heat generating resistor layer 15 is formed
on part of the side surface 10c. In other words, the side
surface 10cincludes an unplated region 7 where the heat
generating resistor layer 15 is not formed. The heater 10
may include a pair of electrodes 21, one of which is con-
nected to the main surface 10a and the other to the rear
surface 10b. The pair of electrodes 21, the main surface
10a, the side surface 10c including the heat generating
resistor layer 15, and the rear surface 10b thus form a
pathway, through which electric current flows. In order
to elongate a pathway for electric current that flows in
the heat generating resistor layer 15, the electrodes 21
are preferably formed at a farthest possible position in
the main surface 10 a and the rear surface 10b from the
side surface 10c on which the heat generating resistor
layer 15 is formed.

[0011] The heater 10, for example, may be inserted in
the flavor source in such a manner that the side surface
10c on which the heat generating resistor layer 15 is
formed is located at a distal end. As shown in Fig. 1A,
the distal end viewed from the main surface 10a of the
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heater 10 has a linear shape. In Fig. 1B, the distal end
viewed from the main surface 10a of the heater 10 has
a convex shape with an acute angle. The distal end
viewed from the main surface 10a of the heater 10 is not
limited to the foregoing shapes and may have a curved
convex shape.

[0012] According to one mode, the heater 10 prefera-
bly has a thickness ranging from 0.1 mm to 5.0 mm, both
inclusive, and more preferably from 0.3 mm to 1.0 mm,
both inclusive. According to one mode, the heater 10
preferably has a width ranging from 1 mm to 50 mm, both
inclusive, and more preferably from 3.0 mm to 7.0 mm,
both inclusive. According to one mode, the heater 10
preferably has a length ranging from 3 mm to 100 mm,
both inclusive, and more preferably from 10 mm to 30
mm, both inclusive. In the present specification, the thick-
ness of the heater 10 refers to length between the main
surface 10a and the rear surface 10b. The length of the
heater 10 refers to length in a direction where the heater
10 is inserted into the flavor source, and the width of the
heater 10 refers to a direction orthogonal to the direction
where the heater 10 is inserted into the flavor source.
[0013] In another mode, the heater 10 may be a rod-
like (bar-like) heater having a round cross-section which
is formed by chamfering a tangent line between the main
surface 10a of the heater 10 and the side surface 10c in
which the unplated region 7 is formed.

[0014] A method for manufacturing the heater 10
shown in Figs. 1A and 1B will be now explained. Figs.
2A to 2D are schematic perspective views that explain a
first example of the method for manufacturing the heater
10 shown in Fig. 1A. First, as shown Fig. 2A, a plate-like
base material 1is prepared, which is material for the heat-
er 10. According to the example shown in the figures, the
plate-like base material 1 is a rectangular plate. The
plate-like base material 1 includes a main surface 1a, a
rear surface 1b, and a side surface 1c¢ connecting the
main surface 1a and the rear surface 1b. The plate-like
base material 1 can be made of a publicly-known insu-
lating material. Such materials include, for example, heat
resistant polymer, such as engineering plastic and heat-
curable resin, and ceramic. Size of the plate-like base
material 1 is determined by the shape of the heater 10
that is obtained at the end.

[0015] As shown in Fig. 2B, the heat generating resis-
tor layer 15 is formed on a surface of the plate-like base
material 1 by plating. The heat generating resistor layer
15 may be formed, for example, by a publicly-known plat-
ing method, such as an electrolytic plating method and
an electroless plating method. However, it is preferable
that the heat generating resistor layer 15 be formed by
the electroless plating method. According to the present
embodiment, plating is applied to the surface of the plate-
like base material 1. From a perspective of workability,
it is preferable to apply plating to the main surface 1a,
the rear surface 1b, and at least part of the side surface
1c. It is more preferable to apply plating to the entire of
the main, rear, and side surfaces 1a, 1b, and 1c. Fig. 2B
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shows the plate-like base material 1 in which plating is
applied to the entire of the main, rear, and side surfaces
1a, 1b, and 1c. If the heat generating resistor layer 15 is
formed by the electroless plating method, the entire sur-
face (namely the main surface 1a, the rear surface 1b,
and the side surface 1c) of the plate-like base material 1
can be plated with the heat generating resistor layer 15
by immersing the entire plate-like base material 1 in plat-
ing solution containing metal, with which the heat gener-
ating resistor layer 15 is made.

[0016] The unplated region 7 is then formed in the
plate-like base material 1 on which the heat generating
resistor layer 15 is formed. Specifically, the heat gener-
ating resistor layer 15 formed on the side surface 1c is
removed from the plate-like base material 1 with part left
on the side surface 1c. For example, as shown in Fig.
2C, the side surface 1c at three sides of the plate-like
base material 1 is removed by cutting along cut lines CL
while maintaining part of the side surface 1c. The unplat-
edregion 7 is thus formed on the plate-like base material
1. A publicly-known cutting machine may be used to cut
the plate-like base material 1. The publicly-known cutting
machine may be a cutter, such as a diamond cutter, a
press-cutting machine or the like. Instead of removing
the heat generating resistor layer 15 in the above-de-
scribed manner, the heat generating resistor layer 15 on
the side surface 1c may be removed with part left on the
side surface 1c by masking a region of the plate-like base
material 1 on which the heat generating resistor layer 15
is to be maintained, and etching the heat generating re-
sistor layer 15 on the other region of the side surface 1c
of the plate-like base material 1. The heat generating
resistor layer 15 on the side surface 1¢c may also be re-
moved with part left on the side surface 1c by cutting the
heat generating resistor layer 15 on the side surface 1c
of the plate-like base material 1. It is preferable from a
standpoint of simplification of the manufacturing process
to cut the plate-like base material 1 along the cut lines
CL as shown in Fig. 2C and remove the plate-like base
material 1 including the side surface 1c.

[0017] If the process explained above with reference
to Figs. 2A to 2C is carried out, the heater 10 is obtained,
which includes the heat generating resistor layer 15 ex-
tending from the main surface 10a through the side sur-
face 10c (left-side surface on Fig. 2D) to the rear surface
10b as shown in Fig. 2D. The heater 10 includes the side
surface 10c comprising three side surfaces 10c which
are unplated regions 7, so that a short circuit is prevented
from occurring at energization of the main surface 10a
and the rear surface 10b. The heat generating resistor
layer 15 may be provided on the entire or part of the main,
rear, and side surfaces 1a, 1b, and 1c of the plate-like
base material 1.

[0018] Figs. 3A to 3D are schematic perspective views
that explain a second example of the method for manu-
facturing the heater 10 shown in Fig. 1A. First, as shown
in Fig. 3A, a plate-like base material 1 similar to the plate-
like base material 1 in Fig. 2A is prepared. As shown in
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Fig. 3B, similarly to Fig. 2B, plating is applied to the entire
of the main, rear, and side surfaces 1a, 1b, and 1c of the
plate-like base material 1. As explained above with ref-
erence to Fig. 2B, plating is applied to the main surface
1a, the rear surface 1b, and at least part of the side sur-
face 1c.

[0019] Afirstopening 17 isformedinthe plate-like base
material 1 on which the heat generating resistor layer 15
is formed as shown in Fig. 3C. The first opening 17 may
be formed, for example, by cutting the plate-like base
material 1. The unplated regions 7 are accordingly
formed in an opening side surface 17a that defines the
first opening 17. Subsequently, the plate-like base ma-
terial 1 is cut along a first cut line CL1 and a second cut
line CL2 which extend from the first opening 17 to the
side surface 1c. The second cut line CL2 preferably does
not intersect with the first cut line CL1. The cutting of the
plate-like base material 1 along the first cut line CL1 and
the second cut line CL2 forms the unplated regions 7 in
the plate-like base material 1. Consequently, as shown
in Fig. 3D, the heatgenerating resistor layer 15 is formed,
which extends from the main surface 10a through the
side surface 10c (left-side surface on Fig. 3D) to the rear
surface 10b. The heater 10 is then obtained in which the
three side surfaces 10c are the unplated regions 7.
[0020] The plate-like base material 1 may be cut along
a first cut line CL1’ and a second cut line CL2" which
extend from the first opening 17 to another side surface
1c. The second cutline CL2’ preferably does notintersect
with the first cut line CL1’. Another heater 10 is then ob-
tained from the plate-like base material 1.

[0021] The first cut line CL1 and the first cut line CL1’
preferably extend in the same straight line. This makes
it possible to cut the plate-like base material 1 along the
firstcutline CL1 and thefirst cutline CL1’ without difficulty
in a single cutting process. If the plate-like base material
1 is cut along two other cut lines extending from the first
opening 17 to another side surface, another heater 10 is
obtained.

[0022] Figs.4Ato 4D are schematic views that explain
a third example of the method of manufacturing the heat-
er 10 shown in Fig. 1A. First, as shown in Fig. 4A, a plate-
like base material 1 is prepared, which is material for the
heater 10. The plate-like base material 1 is a rectangular
plate as a whole and includes at least one second open-
ing 19. In the example shown in the figure, the plate-like
base material 1 includes six second openings 19. Two
of the second openings 19 are arranged in a vertical di-
rection in the figure, and three of the second openings
19 are arranged in a horizontal direction in the figure.
The plate-like base material 1 includes a main surface
1a, arear surface, not shown, and a side surface 1c con-
necting the main surface 1a and the rear surface 1b.
[0023] The plate-like base material 1 may be prepared
by any method. For example, a plate-like member may
be subjected to publicly-known processing, such as cut-
ting machining to form second openings 19, to thereby
fabricate the plate-like base material 1. The plate-like
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base material 1 also may be fabricated by filling a mold
for molding a plate-like member having an opening por-
tion with material such as thermosetting resin and hard-
ening the material. A base material portion and the sec-
ond openings 19 are thus formed at one time.

[0024] Next, as shown in Fig. 4B, a heat generating
resistor layer 15 is formed on a surface of the plate-like
base material 1 by plating. The heat generating resistor
layer 15 may be formed by a publicly-known plating meth-
od, such as an electrolytic plating method and an elec-
troless plating method. It is preferable, however, that the
heat generating resistor layer 15 be formed by the elec-
troless plating method.

[0025] The heat generating resistor layer 15 is formed
at least on a main surface 1a, a rear surface 1b, and
opening side surfaces of the second openings 19. The
heat generating resistor layer 15 does not have to be
formed in a side surface 1c. According to the present
embodiment, the heat generating resistor layer 15 is
formed by plating onthe main surface 1a, therear surface
1b, the side surface 1c, and the opening side surfaces
of the second openings 19. If the heat generating resistor
layer 15 is formed by the electroless plating method, the
entire surface (namely the main surface 1a, the rear sur-
face 1b, the side surface 1c, and the opening side sur-
faces of the second openings 19) of the plate-like base
material 1 can be plated with the heat generating resistor
layer 15 by immersing the entire plate-like base material
1in plating solution containing metal, with which the heat
generating resistor layer 15 is made.

[0026] An unplated region 7 of the heater 10 is formed
by extracting portions of the plate-like base material 1
which are located between the respective second open-
ings 19 on one hand and the side surface 1c on the other
from the plate-like base material 1 on which the heat gen-
erating resistor layer 15 is formed. To be specific, as
shown in Fig. 4C, the plate-like base material 1 is cut
along third cut lines CL3 extending from the respective
second openings 19 toward the side surface 1cand fourth
cutlines CL4 extending from the respective second open-
ings 19 toward the side surface 1c. The portions between
the respective second openings 19 on one hand and the
side surface 1c on the other can be thus extracted from
the plate-like base material 1. Specifically, as shown in
Fig. 4C, the third cutlines CL3 or the fourth cut lines CL4
preferably extend in alinear manner toward the side sur-
face 1c opposite to the opening side surfaces of the sec-
ond openings 19 which corresponds to the side surface
10c of the heater 10 which includes the heat generating
resistor layer 15. The fourth cut lines CL4 preferably do
notintersect with the third cut lines CL3. As shown in Fig.
4C, the third cut lines CL3 and the fourth cut lines CL4
are preferably straight lines and parallel with each other.
Instead of being straight lines, the third cut lines CL3 and
the fourth cut lines CL4 may be curved lines, zigzag lines
or other lines in freely selected shapes. In the example
shown in Fig. 4C, the third cut lines CL3 and the fourth
cut lines CL4 reach the side surface 1c of the plate-like
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base material 1. However, the third cut lines CL3 and the
fourth cut lines CL4 may reach the cut lines CL. In the
present specification, cutting directions along the cut
lines may be freely decided.

[0027] If the heat generating resistor layer 15 is not
formed on the side surface 1c of the plate-like base ma-
terial 1, the portion between the second opening 19 and
the side surface 1c which is extracted from the plate-like
base material 1 includes unplated regions 7 in the side
surface 1c and a cutting area along the third cut line CL3
and the fourth cut line CL4 and further includes the heat
generating resistor layer 15 in a surface corresponding
to the opening side surface of the second opening 19. In
this case, therefore, the portion between the second
opening 19 and the side surface 1c which is extracted
from the plate-like base material 1 may be used as the
heater 10. For example, if the side surface 1c is masked
before the plate-like base material 1 is subjected to elec-
troless plating, the heat generating resistor layer 15 is
not formed on the side surface 1c of the plate-like base
material 1, and the unplated region 7 is provided only to
the side surface 1c.

[0028] Ifthe heatgenerating resistor layer 15 is formed
on the side surface 1c of the plate-like base material 1
as in the present embodiment, the heat generating re-
sistor layer 15 formed on the side surface 1c of the plate-
like base material 1 or the heat generating resistor layer
15 formed on the opening side surface of the second
opening 19is removed. In the example shown in Fig. 4C,
the plate-like base material 1 is cut along the cut line CL
that is orthogonal to the third cut line CL3 and the fourth
cut line CL4 and removed including the side surface 1c.
The unplated regions 7 are thus formed in the plate-like
base material 1. Accordingly, the portion between the
second opening 19 and the side surface 1c of the plate-
like base material 1 which is extracted from the plate-like
base material 1 includes a surface corresponding to the
side surface 1c or the opening side surface of the second
opening 19 and further includes unplated regions 7 in
surfaces cut along the third cut line CL3 and the fourth
cutline CL4. The heat generating resistor layer 15 on the
side surface 1c may be removed by etching the heat gen-
erating resistor layer 15 on the side surface 1c of the
plate-like base material 1 or cutting the heat generating
resistor layer 15 on the side surface 1c of the plate-like
base material 1.

[0029] With regard to the plate-like base material 1
shown in Fig. 4C, if a portion between a pair of second
openings 19 of the plate-like base material 1 is divided
in a direction where the pair of second openings 19 are
arranged, the heater 10 can be extracted. Specifically,
the plate-like base material 1 is cut along fifth cut lines
CL5, sixth cutlines CL6, and seventh cutlines CL7 shown
in Fig. 4C. Each of the fifth cut lines CL5 extends between
a corresponding one of the second openings 19 and a
corresponding other one of the second openings 19.
Each of the sixth cut lines CL6 extends between a cor-
responding one of the second openings 19 and a corre-
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sponding other one of the second openings 19 so as not
to intersectwith the fifth cutlines CL5. Each of the seventh
cut lines CL7 extends between a corresponding one of
the fifth cut lines CL5 and a corresponding one of the
sixth cut lines CL6. This makes it possible to extract two
heaters 10 and form unplated regions 7 at the same time.
[0030] The above-explained process manufactures
twelve heaters 10 shown in Fig. 4D from portions be-
tween the respective second openings 19 and the side
surface 1cand portions between the pair of second open-
ings 19 and forms unplated regions 7 at the same time.
[0031] In the example shown in Fig. 4C, the third cut
lines CL3 and the fourth cut lines CL4 are preferably
straight lines. The fifth cut lines CL5 and the sixth cut
lines CL6 are preferably straight lines. The third cut lines
CL3 and the fifth cut lines CL5 preferably extend in the
same straightline. This makes it possible to cut the plate-
like base material 1 from the third cut lines CL3 through
to the fifth cut lines CL5 without difficulty in a single cutting
process. As shown in Fig. 4C, it is preferable that the
fourth cut lines CL4 and the sixth cut lines CL6 extend in
a straight line. This makes it possible to cut the plate-like
base material 1 from the fourth cut lines CL4 through to
the sixth cut lines CL6 without difficulty in a single cutting
process.

[0032] When the third cut lines CL3 and the fifth cut
lines CL5 extend in the same straight line, and the fourth
cut lines CL4 and the sixth cut lines CL6 extend in the
same straight line, it is preferable that the third cut lines
CL3 and the fifth cut lines CL5 extend substantially par-
allel with the fourth cut lines CL4 and the sixth cut lines
as shown in Fig. 4C. This makes it possible to uniform
width of the heater 10 manufactured from the portion be-
tween the second opening 19 and the side surface 1c
and width of the heater 10 manufactured from the portion
between the second openings 19.

[0033] In the example shown in Fig. 4C, a plurality of
pairs of second openings 19 vertically arranged in the
figure are adjacently located in the horizontal direction in
the figure. As shown in Fig. 4C, the seventh cut line CL7
dividing the portion between one of the pairs of second
openings 19 and the seventh cut line CL7 dividing the
portion of the plate-like base material 1 which is located
between the pair of second openings 19 and another pair
of second openings 19 arranged in the horizontal direc-
tion in the figure preferably extend in the same straight
line. This makes it possible to divide the portion between
two adjacent pairs of second openings 19 in a single cut-
ting process when the plurality of pairs of second open-
ings 19 are adjacently located as shown in Fig. 4C.
[0034] Theseventhcutline CL7 preferably extends be-
tween a center of the fifth cut line CL5 and a center of
the sixth cut line CL6. This makes it possible to uniform
lengths of two heaters 10 extracted from the respective
portions between the pairs of second openings 19 when
the fifth cut line CL5 and the sixth cutline CL6 are straight
lines.

[0035] Inthe example shown in Fig. 4C, the heater 10
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is manufactured from the portion of the plate-like base
material 1 which is located between the pair of second
openings 19 along the fifth cut line CL5, the sixth cut line
CL6, and the seventh cut line CL7. Instead of manufac-
turing the heater 10 in the above-described manner, the
heater 10 may be manufactured by cutting the portion of
the plate-like base material 1 which is located between
the pair of second openings 19 along freely selected cut
lines. For example, the fifth cut line CL5 and the sixth cut
line CL6 may intersect with each other to extend between
one of the second openings 19 and another one of the
second openings 19. In such a case, a portion of the
plate-like base material 1 which is zoned by the fifth cut
line CL5, the sixth cut line CL6, and the second opening
19 is extracted as the heater 10 without providing the
seventh cut line CL7.

[0036] In the examples shown in Figs. 4A to 4D, the
second openings 19 each have a rectangular shape.
However, the shape of the second opening 19 is not lim-
ited. The second opening 19 may be of any shape, such
as a rounded rectangle, a circle, and an ellipse. Fig. 5 is
a schematic view that explains an example of the method
for manufacturing the heater 10 shown in Fig. 1B. As
shown in Fig. 5, the second opening 19 has a shape of
a hexagon that is obtained by connecting short sides of
two trapezoids. The plate-like base material 1 shown in
Fig. 5 may be cut along the third cut lines CL3, the fourth
cut lines CL4, the fifth cut lines CL5, the sixth cut lines
CL6, and the seventh cut lines CL7 as explained above
with reference to Fig. 4C. This makes it possible to obtain
twelve heaters 10 in a convex shape with an acute angle
as shown in Fig. 2. As shown in Fig. 6, for example, the
second opening 19 may have a shape obtained by round-
ing two obtuse angles of a shape of the second opening
19 in Fig. 5.

[0037] Fig. 7 is a schematic view that explains a fourth
example of the method of manufacturing the heater 10.
In the example shown in Fig. 7, the plate-like base ma-
terial 1 includes a plurality of second openings 19. As
shown in the figure, the second openings 19 have shapes
including a rectangle, an ellipse, and a hexagon obtained
by connecting short sides of two trapezoids. The plate-
like base material 1 shown in Fig. 7 may have the same
structure except for the number and shape of the second
openings 19 and size of the plate-like base material 1.
In the example shown in Fig. 7, the plate-like base ma-
terial 1 may be cut along eighth cut lines CL8 and ninth
cut lines CL9 as well as the third cut lines CL3, the fourth
cut lines CL4, the fifth cut lines CL5, the sixth cut lines
CL6, and the seventh cut lines C7.

[0038] Eachoftheeighth cutline CL8 extends between
a corresponding one of the second openings 19 and a
corresponding other one of the second openings 19 so
as not to intersect with the fifth cut lines CL5 and the sixth
cut lines CL6. A portion between a pair of second open-
ings 19 can be divided by cutting the plate-like base ma-
terial 1 along the eighth cut line CL8. Any cut line extend-
ing between one ofthe second openings 19 and the other
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of the second openings 19 may be added.

[0039] The ninth cut lines CL9 are different cut lines
from the third cut lines CL3 and the fourth cut lines CL4.
The ninth cutlines CL9 extend from the second openings
19 toward the side surface 1c. The ninth cut lines CL9
preferably do not intersect with the third cut lines CL3
and the fourth cut lines CL4. The heater 10 obtained from
a portion between the second opening 19 and the side
surface 1c can be divided by cutting the plate-like base
material 1 along the ninth cut lines CL9. Any cut line ex-
tending from the second opening 19 toward the side sur-
face 1c may be added.

[0040] According to the manufacturing method ex-
plained above, the heater 10 can be obtained, in which
the heat generating resistor layer 15 is provided in part
of the main surface 10a, the rear surface 10b, and the
side surface 10c. An electrode 21 may be formed on each
of the main surface 10a and the rear surface 10b of the
heater 10. Specifically, it is preferable that the electrodes
21 be formed at a farthest possible position in the main
surface 10a and the rear surface 10b from the side sur-
face 10c on which the heat generating resistor layer 15
is formed. The electrodes 21 may be made with a pub-
licly-known material, such as a metal sheet.

[0041] Inthe heater 10 manufactured by the manufac-
turing method explained above, the heat generating re-
sistor layer 15 does not have to be provided to the entire
of the main surface 10a or the rear surface 10b. The heat
generating resistor layer 15 therefore may be partially
removed from the main surface 10a or the rear surface
10b. In this case, a resistance value may be increased
by elongating a cable run distance by applying the pat-
terning to the heat generating resistor layer 15 in such a
manner that a cable run of the main surface 10a or the
rear surface 10b which extends between the side surface
10c on which the heat generating resistor layer 15 is
formed and the opposite side surface 10c is curved.
[0042] The embodiments of the invention have been
explained. The invention is not limited to the embodi-
ments and may be modified in various ways in the range
ofthe technicalideas described in the claims, description,
and drawing. Any shape and material that are not directly
mentioned in the description and drawings are in the
range of technical idea of the invention as long as they
provide the operation and advantageous effects of the
invention.

[0043] Some modes disclosed in the present applica-
tion will be discussed below.

[0044] A first mode provides a method for manufactur-
ing a heater for heating a flavor source in which a heat
generating resistor layer is formed on a main surface, a
rear surface, and one side surface. The method includes
the steps of forming the heat generating resistor layer on
a surface of a plate-like base material by plating, and
forming an unplated region on the plate-like base material
on which the heat generating resistor layer is formed.
[0045] In a second mode according to the first mode,
the step of forming the heat generating resistor layer in-
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cludes forming the heat generating resistor layer on a
main surface, a rear surface, and a side surface of the
plate-like base material.

[0046] In a third mode according to the second mode,
the step of forming the unplated region includes removing
the heat generating resistor layer formed on the side sur-
face from the plate-like base material with part left on the
side surface.

[0047] In a fourth mode according to the second or
third mode, the step of forming the unplated region in-
cludes forming a first opening in the plate-like base ma-
terial on which the heat generating resistor layer is
formed, and cutting the plate-like base material along a
first cut line extending between the first opening and the
side surface and a second cut line that extends between
the first opening and the side surface and does not inter-
sect with the first cut line.

[0048] In a fifth mode according to the first or second
mode, the plate-like base material includes a second
opening, and the step of forming the heat generating re-
sistor layer includes forming the heat generating resistor
layer at least on the main surface, the rear surface, and
an opening side surface of the plate-like base material
which defines the second opening.

[0049] In a sixth mode according to the fifth mode, the
step of forming the unplated region includes extracting
from the plate-like base material a portion between the
second opening and a side surface of the plate-like base
material.

[0050] Ina seventh mode according to the sixth mode,
the step of forming the unplated region includes cutting
the plate-like base material along a third cut line extend-
ing from the second opening toward the side surface of
the plate-like base material and a fourth cutline extending
from the second opening toward the side surface.
[0051] In an eighth mode according to any one of the
fifth to seventh modes referring to the second mode, the
step of forming the unplated region includes removing
the heat generating resistor layer formed on the side sur-
face of the plate-like base material or the heat generating
resistor layer formed on the opening side surface.
[0052] In aninth mode according to any one of the fifth
to eighth modes, the plate-like base material includes the
second opening comprising a pair of second openings,
and the step of forming the unplated region includes di-
viding a portion of the plate-like base material which is
located between the pair of second openings in a direc-
tion where the pair of second openings are arranged.
[0053] Ina 10th mode according to the ninth mode, the
step of forming the unplated region includes cutting the
plate-like base material along a fifth cut line extending
between one of the second openings and the other of
the second openings, a sixth cut line that extends be-
tween one of the second openings and the other of the
second openings and does not intersect with the fifth cut
line, and a seventh cut line that extends between the fifth
cut line and the sixth cut line and divides a portion of the
plate-like base material which is located between the pair
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of second openings.

[0054] In an 11th mode according the tenth mode, the
fifth cut line and the sixth cut line are straight lines ex-
tending between one of the second openings and the
other of the second openings.

[0055] In a 12th mode according to the 10th or 11th
mode, the seventh cut line is a straight line extending
between a center of the fifth cut line and a center of the
sixth cut line.

[0056] In a 13th mode according to any one of the 10th
to 12th modes referring to the seventh mode, the third
cut line and the fifth cut line extend in the same straight
line, and the fourth cut line and the sixth cut line extend
in the same straight line.

[0057] Ina 14th mode according to the 13th mode, the
third cut line and the fifth cut line are substantially parallel
to the fourth cut line and the sixth cut line.

[0058] In a 15th mode according to any one of the 10th
to 14th modes, the step of forming the unplated region
includes cutting the plate-like base material along an
eighth cut line extending between one of the second
openings and the other of the second openings, and the
eighth cut line does not intersect with the fifth cut line and
the sixth cut line.

[0059] In a 16th mode according to any one of the 10th
to 15th modes, the plate-like base material includes an-
other pair of second openings adjacent to the pair of sec-
ond openings, and the seventh cut line dividing the por-
tion of the plate-like base material which is located be-
tween the pair of second openings and the seventh cut
line dividing a portion of the plate-like base material which
is located between the another pair of second openings
extend in the same straight line.

[0060] In a 17th mode according to any one of the first
to 16th modes, the method for manufacturing a heater
for heating a flavor source includes the step of forming
an electrode on each of the main surface and the rear
surface of the heater for heating the flavor source.

REFERENCE SIGN LIST
[0061]
1: Plate-like base material
7: Unplated region
10: Heater
10a: Main surface
10b: Rear surface
10c: Side surface
15: Heat generating resistor layer

17: First opening
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17a: Opening side surface
19: Second opening
21: Electrode

CL1: First cut line
CL1’: First cut line
CL2: Second cut line
CL2’: Second cut line
CL3: Third cut line
CL4: Fourth cut line
CL5: Fifth cut line
CL6: Sixth cut line
CL7: Seventh cut line

CLS8: Eighth cut line

Claims

1. A method for manufacturing a heater for heating a
flavor source in which a heat generating resistor lay-
er is formed on a main surface, a rear surface, and
one side surface, comprising the steps of:

forming the heat generating resistor layer on a
surface of a plate-like base material by plating,
and

forming an unplated region on the plate-like
base material on which the heat generating re-
sistor layer is formed.

2. The method for manufacturing a heater for heating
a flavor source according to Claim 1,
wherein the step of forming the heat generating re-
sistor layer includes forming the heat generating re-
sistor layer on a main surface, a rear surface, and a
side surface of the plate-like base material.

3. The method for manufacturing a heater for heating
a flavor source according to Claim 2,
wherein the step of forming the unplated region in-
cludes removing the heat generating resistor layer
formed on the side surface from the plate-like base
material with part left on the side surface.

4. The method for manufacturing a heater for heating
a flavor source according to Claim 2 or 3,
wherein the step of forming the unplated region in-
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cludes:

forming a first opening in the plate-like base ma-
terial on which the heat generating resistor layer
is formed, and

cutting the plate-like base material along a first
cut line extending between the first opening and
the side surface and a second cut line that ex-
tends between the first opening and the side sur-
face and does not intersect with the first cut line.

The method for manufacturing a heater for heating
a flavor source according to Claim 1 or 2,

wherein the plate-like base material includes a
second opening, and

wherein the step of forming the heat generating
resistor layer includes forming the heat gener-
ating resistor layer at least on the main surface,
the rear surface, and an opening side surface
of the plate-like base material which defines the
second opening.

The method for manufacturing a heater for heating
a flavor source according to Claim 5,

wherein the step of forming the unplated region in-
cludes extracting from the plate-like base material a
portion between the second opening and a side sur-
face of the plate-like base material.

The method for manufacturing a heater for heating
a flavor source according to Claim 6,

wherein the step of forming the unplated region in-
cludes cutting the plate-like base material along a
third cut line extending from the second opening to-
ward the side surface of the plate-like base material
and a fourth cutline extending from the second open-
ing toward the side surface.

The method for manufacturing a heater for heating
a flavor source according to any one of Claims 5 to
7 referring to Claim 2,

wherein the step of forming the unplated region in-
cludes removing the heat generating resistor layer
formed on the side surface of the plate-like base ma-
terial or the heat generating resistor layer formed on
the opening side surface.

The method for manufacturing a heater for heating
aflavor source according to any one of Claims 5t0 8,

wherein the plate-like base material includes the
second opening comprising a pair of second
openings, and

wherein the step of forming the unplated region
includes dividing a portion of the plate-like base
material which is located between the pair of
second openings in a direction where the pair
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10.

1.

12.

13.

14.

15.

16.

of second openings are arranged.

The method for manufacturing a heater for heating
a flavor source according to Claim 9,

wherein the step of forming the unplated region in-
cludes cutting the plate-like base material along a
fifth cut line extending between one of the second
openings and the other of the second openings, a
sixth cutline that extends between one of the second
openings and the other of the second openings and
does notintersect with the fifth cut line, and a seventh
cut line that extends between the fifth cut line and
the sixth cut line and divides a portion of the plate-
like base material which is located between the pair
of second openings.

The method for manufacturing a heater for heating
a flavor source according to Claim 10,

wherein the fifth cut line and the sixth cut line are
straight lines extending between one of the second
openings and the other of the second openings.

The method for manufacturing a heater for heating
a flavor source according to Claim 10 or 11,
wherein the seventh cut line is a straight line extend-
ing between a center of the fifth cut line and a center
of the sixth cut line.

The method for manufacturing a heater for heating
a flavor source according to any one of Claims 10 to
12 referring to Claim 7,

wherein the third cut line and the fifth cut line
extend in the same straight line, and

wherein the fourth cut line and the sixth cut line
extend in the same straight line.

The method for manufacturing a heater for heating
a flavor source according to Claim 13,

wherein the third cut line and the fifth cut line are
substantially parallel to the fourth cut line and the
sixth cut line.

The method for manufacturing a heater for heating
a flavor source according to any one of Claims 10 to
14,

wherein the step of forming the unplated region
includes cutting the plate-like base material
along an eighth cut line extending between one
of the second openings and the other of the sec-
ond openings, and

wherein the eighth cut line does not intersect
with the fifth cut line and the sixth cut line.

The method for manufacturing a heater for heating
a flavor source according to any one of Claims 10 to
15,
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wherein the plate-like base materialincludes an-
other pair of second openings adjacent to the
pair of second openings, and

wherein the seventh cut line dividing the portion

of the plate-like base material which is located 5
between the pair of second openings and the
seventh cut line dividing a portion of the plate-

like base material which is located between the
another pair of second openings extend in the
same straight line. 10

17. The method for manufacturing a heater for heating
a flavor source according to any one of Claims 1 to
16, comprising the step of forming an electrode on
each of the main surface and the rear surface of the 75
heater for heating a flavor source.
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