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of the flavorant-containing sheet along a feed direction
of the flavorant-containing sheet; and a drying mecha-
nism configured to dry the flavorant-containing sheet in
which the slits are formed.
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Description
FIELD
[0001] The presentinvention relates toaflavorant-con-

taining sheet manufacturing apparatus and a flavorant-
containing sheet manufacturing method capable of man-
ufacturing a flavorant-containing sheet.

BACKGROUND

[0002] A method for manufacturing a flavorant-con-
taining sheet for a smoking article is disclosed (Patent
Literatures 1 to 3). The manufacturing method includes:
(1) a step of spreading a raw material slurry containing
a polysaccharide and a flavorant, having a moisture of
70 to 95% by weight, and being in a sol state at 60 to
90°C on a substrate; (2) a step of cooling the spread raw
material slurry to a specimen temperature of 0 to 40°C
to gel the raw material slurry; and (3) a heating and drying
step of heating the gelled raw material to dry it at the
specimen temperature of 70 to 100°C.

CITATION LIST
PATENT LITERATURE
[0003]

[Patent Literature 1] International Publication No.
2012/118032
[Patent Literature 2] International Publication No.
2012/118033
[Patent Literature 3] International Publication No.
2012/118034

SUMMARY
TECHNICAL PROBLEM

[0004] Since a gelled material contains water and a
flavorant between component gel cross-links, the prop-
erties (viscosity and flavorant remaining amount) of the
gelled material changes depending on the external en-
vironment such as the temperature and humidity, and
the internal environment such as the composition of the
gelled material and the amount of moisture in the gelling
material. Therefore, it is difficult to control the qualities
of the sheets formed of the gelled material to be uniform.
[0005] An object of the present invention is to provide
a flavorant-containing sheet manufacturing apparatus
and a flavorant-containing sheet manufacturing method
that can make uniform the quality of flavorant-containing
sheets.

SOLUTION TO PROBLEM

[0006] According to one aspect of the invention, a fla-
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vorant-containing sheet manufacturing apparatus in-
cludes: a feeding mechanism configured to feed a gelled
flavorant-containing sheet; a slit-forming portion config-
ured to form one or more slits having a depth correspond-
ing to an entirety or part of a thickness of the flavorant-
containing sheet along a feed direction of the flavorant-
containing sheet; and a drying mechanism configured to
dry the flavorant-containing sheet in which the slits are
formed.

[0007] According to one aspect of the invention, a fla-
vorant-containing sheet manufacturing method includes:
shaping slurry containing a flavorant into a sheet shape
by a shaping mechanism; forming a gelled sheet by gel-
ling the slurry formed into the sheet shape fed in a feed
direction by a gelling mechanism; forming one or more
slits having a depth corresponding to an entirety or part
of athickness of the gelled sheet by a slit-forming portion;
and drying the gelled sheet including the one or more
slits by a drying mechanism.

ADVANTAGEOUS EFFECTS OF INVENTION

[0008] With a flavorant-containing sheet manufactur-
ing apparatus and a flavorant-containing sheet manufac-
turing method of the present invention, it is possible to
provide a flavorant-containing sheet manufacturing ap-
paratus and a flavorant-containing sheet manufacturing
method that can make uniform the quality of flavorant-
containing sheets.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009]

FIG. 1is a schematic diagram illustrating an example
of a flavorant-containing sheet manufacturing appa-
ratus according to an embodiment.

FIG. 2 is an enlarged schematic view of a portion of
a shaping mechanism, a gelling mechanism, a slit-
forming portion, and a drying mechanism of the fla-
vorant-containing sheet manufacturing apparatus il-
lustrated in FIG. 1.

FIG. 3 is a perspective view illustrating one of a plu-
rality of slit-forming parts provided in the slit-forming
portion illustrated in FIG. 2.

FIG.4is aflowchartillustrating a flavorant-containing
sheet manufacturing method using the flavorant-
containing sheet manufacturing apparatus accord-
ing to the embodiment.

FIG. 5is a front view of the shaping mechanism, the
substrate, and the flavorant-containing sheet, which
are illustrated in FIG. 2.

FIG. 6 is a cross-sectional view schematically illus-
trating a step (gelling step) in which the flavorant-
containing sheet is cooled by the gelling mechanism
illustrated in FIG. 2.

FIG. 7 is a cross-sectional view schematically illus-
trating a step (slit forming step) of forming slits by a
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pair of slit-forming parts which constitute the slit-
forming portion illustrated in FIG. 2.

FIG. 8 is a cross-sectional view schematically illus-
trating a process in which the flavorant-containing
sheet is shrunk by the drying mechanism illustrated
in FIG. 2.

FIG. 9 is a cross-sectional view schematically illus-
trating a state after the flavorant-containing sheet is
dried by the drying mechanism illustrated in FIG. 2.
FIG. 10 is a front view illustrating a shaping mecha-
nism of a flavorant-containing sheet manufacturing
apparatus according to a reference embodiment.
FIG. 11 is a cross-sectional view schematically illus-
trating a process in which the flavorant-containing
sheet formed by the shaping mechanism of the ref-
erence embodiment illustrated in FIG. 10 shrinks in
a drying step.

FIG. 12is a cross-sectional view schematically illus-
trating a state after the flavorant-containing sheet
formed by the shaping mechanism of the reference
embodimentiillustrated in FIG. 10 is dried in a drying
step.

FIG. 13 is a front view illustrating a shaping mecha-
nism and a slit-forming portion of a flavorant-contain-
ing sheet manufacturing apparatus according to a
first modification.

FIG. 14 is a front view illustrating a shaping mecha-
nism and a slit-forming portion of a flavorant-contain-
ing sheet manufacturing apparatus according to a
second modification.

DETAILED DESCRIPTION
[Embodiments]

[0010] Anembodiment of a flavorant-containing sheet
manufacturing apparatus 11 will be described below with
reference toFIG. 1to FIG. 9. Aflavorant-containing sheet
12 manufactured by this flavorant-containing sheet man-
ufacturing apparatus 11 formed of, for example, a
polysaccharide thickener, is shaped into a sheet, and
contains a flavorant in a dispersed state inside. In the
flavorant-containing sheet 12, the flavorant is coated with
the polysaccharide thickener and held inside the sheet.
Thus, the flavorant-containing sheet 12 has a high stor-
age stability. The flavorant-containing sheet 12 is cut into
fine pieces, and mixed with, for example, tobacco shreds
ofasmoking article, for use in enhancing flavor or the like.
[0011] As shown in FIG. 1 and FIG. 2, the flavorant-
containing sheet manufacturing apparatus 11 includes a
supply path 13 (supply line) connected to an upstream
slurry adjusting section, a dam section 15 configured to
store flavorant-containing slurry 14 supplied from the
supply path 13, a sheet-like substrate 16 (substrate film)
provided over the entire length of a manufacturing line
for the flavorant-containing sheet 12, a shaping mecha-
nism 17 configured to form the slurry 14 stored in the
dam section 15 into a sheet on the substrate 16, the
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sheet-like flavorant-containing sheet 12 (slurry 14)
placed on the substrate 16 and fed in a feed direction A,
afeeding mechanism 18 configured to feed the substrate
16 and the sheet-like flavorant-containing sheet 12 (slur-
ry 14) in the feed direction A, a gelling mechanism 21 for
cooling the sheet-like slurry 14 to form a gelled flavorant-
containing sheet 12, a slit-forming portion 23 for forming
one or more slits 22 in the gelled flavorant-containing
sheet 12, and a drying mechanism 24 for drying the fla-
vorant-containing sheet 12 in which the slits 22 are
formed.

[0012] The dam section 15 is formed in a box shape
and can store flavorant-containing slurry 14 therein. The
substrate 16 is formed of a synthetic resin material or the
like, such as plastic, into a sheet-like elongated shape,
that is, an elongated film-like shape. The substrate 16 is
made of, for example, polyethylene terephthalate (PET)
resin, but may be made of other relatively rigid and flex-
ible plastic materials, paper materials, metal materials,
or other materials.

[0013] The gelling mechanism 21 is constituted by a
general blower, such as a fan or a blower, and can send
cooling air (wind) to the flavorant-containing sheet 12.
The gelling mechanism 21 can promote gelling of the
flavorant-containing sheet 12 by lowering the tempera-
ture of the flavorant-containing sheet 12 before gelling.
The gelling mechanism 21 is not limited to a blower, and
naturally may be a device that gels the flavorant-contain-
ing sheet 12, for example a device that applies a liquid
of various molecular crosslinking agents, such as alcohol
or aqueous cation (bivalent cation) solutions, to the fla-
vorant-containing sheet 12, a device that irradiates the
flavorant-containing sheet 12 with ultraviolet rays or the
like to promote gelling, or a cooling device of a water-
cooling type.

[0014] The feeding mechanism 18 is disposed along
a longitudinal direction of the substrate 16. The feeding
mechanism 18 includes, for example, a feeding portion
25 (feeding roll) from which the substrate is fed, a winding
portion 26 (wind-up roll) around which the substrate 16
is wound together with the flavorant-containing sheet 12,
a first driven roller 27 disposed below the substrate 16
in the vicinity of the gelling mechanism 21, a second driv-
enroller 28 disposed in the vicinity of the winding portion
26, and a plurality of other rollers (not shown) supporting
the substrate 16. In the present embodiment, the winding
portion 26 performs rotational driving by a motor or the
like, and all the other rollers are driven rollers. However,
the feeding method is not limited to the above. For ex-
ample, some of the driven rollers in the middle may be
replaced by driving rollers, so that the substrate 16 may
be actively fed in the feed direction by the driving rollers.
[0015] In the feeding portion 25, the substrate 16 is
wound around a core, and the substrate 16 can be fed
therefrom. In the winding portion 26, the substrate 16 is
wound around a core, and the substrate 16 can be wound
and collected together with the flavorant-containing
sheet 12 by rotationally driving the core.
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[0016] The drying mechanism 24 includes, for exam-
ple, four drying chambers 24A to 24D. The substrate 16
is passed through the four drying chambers 24A to 24D.
Each drying chamber 24A is provided with a plurality of
blowing nozzles 31. In the drying chamber 24A, hot air
at 70 to 100°C is supplied through the blowing nozzles
31, so that the flavorant-containing sheet 12 having the
slits 22 formed therein and provided on the substrate 16
can be dried. The temperature conditions of the four dry-
ing chambers 24A may be common to each other, or may
be different from each other.

[0017] The shaping mechanism 17 is configured to
form the flavorant-containing sheet 12 before gelling. The
shaping mechanism 17 includes a commaroll 32 (comma
roller, fixed roller) and a coating roll 33 (coating roller,
rotating roller) that faces the comma roll 32. As shown in
FIG. 2 and FIG. 5, the coating roll 33 is formed in a cy-
lindrical shape. The coating roll 33 has an outer periph-
eral surface 34 and a recessed portion 35 provided at a
substantially intermediate part in the axial direction and
recessed from the outer peripheral surface. The re-
cessed portion 35 includes a pair of tapered portions 36
and a small-diameter portion 37 located between the pair
of tapered portions 36. The small diameter portion 37 is
formed, for example, at a depth of 10 to 100 wm from the
outer peripheral surface 34, preferably at a depth of 20
to 80 wm from the outer peripheral surface 34, and more
preferably at a depth of 40 to 60 wm from the outer pe-
ripheral surface 34. The coatingroll 33 is a so-called driv-
en roller and is rotated together with the substrate 16
along the feed direction A. The coating roll 33 is formed
by, for example, machining (cutting, lathing) or the like.
[0018] As shown in FIG. 2 and FIG. 5, the comma roll
32 has a cross-sectional shape of a "comma", which is
an English punctuation mark, and has a notched cylin-
drical shape formed by notching a part of a cylindrical
shape. The comma roll 32 is fixedly disposed and cannot
rotate about its central axis.

[0019] AsshowninFIG. 5, the shaping mechanism 17
further includes a first gap region 17A and a second gap
region 17B between the comma roll 32 and the coating
roll 33. The first gap region 17A is provided at a substan-
tially central portion in the width direction W of the flavo-
rant-containing sheet 12. The second gap region 17B is
provided at one end in the width direction W of the flavo-
rant-containing sheet 12 before gelling. In the present
embodiment, a pair of second gap regions 17B are pro-
vided on both sides of the first gap region 17A, but the
second gap region 17B may be provided on only one
side adjacent to the first gap region 17A.

[0020] The first gap region 17A corresponds to the
small-diameter portion 37 and the pair of tapered portions
36. The second gap regions 17B correspond to the outer
peripheral surface 34. Therefore, the gap dimension
(height) H2 of the second gap regions 17B is smaller than
the gap dimension (height) H1 of the first gap region 17A.
[0021] As shown in FIG. 2 and FIG. 7, the slit-forming
portion 23 includes one or more slit-forming parts 38 and
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one or more holding portions 41 that hold the one or more
slit-forming parts 38. The one slit-forming part 38 can
form one slit 22. Each of the slit-forming parts 38 can
form a slit 22 having a depth corresponding to the entirety
or a part of the thickness of the flavorant-containing sheet
12 along the feed direction A of the flavorant-containing
sheet 12. Thus, the slits 22 extend continuously along
the feed direction A of the flavorant-containing sheet 12.
[0022] The present embodiment preferably includes,
two, namely, a pair of slit-forming parts 38. One of the
pair of slit-forming parts 38 is preferably disposed so as
to be positioned in the vicinity of one end of the flavorant-
containing sheet 12in the width direction W, and the other
of the pair of slit-forming parts 38 is preferably disposed
so as to be positioned in the vicinity of the other end of
the flavorant-containing sheet 12 in the width direction
W. As shown in FIG. 3, the slit-forming part 38 has a
round tip so as not to damage the substrate 16. From the
viewpoint of reuse of the substrate 16, it is preferable to
use such a rounded slit-forming part 38. As the slit-form-
ing part 38, for example, a cutting tool such as a pallet
knife formed of a stainless steel material or the like can
be preferably used. The slit-forming part 38 may be an-
ything that is configured to form slits in the flavorant-con-
taining sheet 12 (polysaccharide sheet) and does not
damage the substrate 16 (base sheet). The slit-forming
part 38 is not limited to a pallet knife, and may be, for
example, a spatula, a plate, or the like. Alternatively, the
slit-forming part 38 may be a disk-shaped rotary-type cut-
ter or the like, the tip of which is rounded so as not to
damage the substrate 16, and which is configured to ap-
ply its own weight to the flavorant-containing sheet 12.
[0023] In order to maintain a predetermined strength,
the thickness of the slit-forming part 38 is, for example,
preferably 0.1 to 2 mm, and more preferably 0.3 to 1 mm.
Itis preferable that the slit-forming part 38 does not form
a cutting edge perpendicular to the feed direction at a
position in contact with the flavorant-containing sheet 12
on the upstream side in the feed direction, butis provided
with a cutting edge inclined with respect to the feed di-
rection (inclined such that the slit-forming part 38 is ta-
pered toward the tip side of the slit-forming part 38). When
the slit-forming part 38 is particularly thick, the configu-
ration described above is particularly preferable. This en-
sures that no chips of flavorant-containing sheet 12 ac-
cumulate on the cutting edge.

[0024] The slit-forming part 38 preferably has a shape
that is not sharp on the substrate 16 (base sheet) side
from the viewpoint of not damaging the substrate 16. On
the other hand, the slit-forming part 38 preferably has a
sharp shape on the flavorant-containing sheet 12 side.
This is because it is possible to prevent chips of the slit-
forming sheet 12 from accumulating on the cutting edge
of the flavorant-containing part 38 or to prevent the slit-
forming part 38 from being broken due to the chips or the
like.

[0025] As shown in FIG. 7, two or more slit-forming
parts 38 are disposed at positions that separate the fla-
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vorant-containing sheet 12 formed by the second gap
region portions 17B from the flavorant-containing sheet
12 formed by the first gap region 17A. The number of the
slit-forming parts 38 disposed in the slit-forming portion
23 is not limited to two, and may be three or more, or
may be one. The number of the holding portions 41 is,
for example, the same as the number of the slit-forming
parts 38. The number of the holding portions 41 may be
one, so that a plurality of slit-forming parts 38 can be held
by one holding portion 41.

[0026] Each of the holding portions 41 has, for exam-
ple, a cylindrical or U-shaped holder, into which the han-
dle part of the slit-forming part 38 is fitted with an allow-
ance. Thus, the holder surrounds the handle part of the
slit-forming part 38 to prevent the slit-forming part 38 from
falling, and holds the slit-forming part 38 so that the
weight of the slit-forming part 38 acts on the substrate
16 and the flavorant-containing sheet 12 from above. The
slit-forming part 38 may be held in any manner as long
as the weight of the slit-forming part 38 is applied to the
flavorant-containing sheet 12. For example, in a state in
which the slit-forming part 38 is suspended from above
by a string, the containing sheet 12 may be naturally
pushed and cut by the slit-forming part 38 having its own
weight applied to the flavorant-containing sheet 12, on
which the tip of the slit-forming part 38 abuts.

[0027] The weight of the slit-forming part 38 is, for ex-
ample, 10 to 400 g, preferably 20 to 200 g. Thus, the
gelled flavorant-containing sheet 12 passing under the
lower side of the slit-forming part 38 can be pressed from
above and cut off. The slit-forming part 38 preferably has
such a weight that the substrate 16 is not greatly dented
or the substrate 16 is not cut when the weight is applied.
Naturally, the depth of the slit 22 can be changed by using
a slit-forming part made of stainless steel with a weight
different from that of the slit-forming part 38 or by chang-
ing the slit-forming part 38 to a resin-made one. In the
present embodiment, a slit 22 having a depth corre-
sponding to the entire thickness of the flavorant-contain-
ing sheet 12 is formed; however, a slit 22 having a depth
corresponding to a part of the thickness of the flavorant-
containing sheet 12 can also be formed by changing the
type of the slit-forming part 38.

[0028] In this case, although the slit 22 is formed in the
flavorant-containing sheet 12, the flavorant-containing
sheet 12 is not completely cut off at the slit 22. The depth
of the slit 22 is preferably 60% or more, more preferably
75% or more, and most preferably 90% or more of the
thickness of the flavorant-containing sheet 12.

[0029] As shown in FIG. 7, the slit-forming portion 23
forms slits 22 as a pair by means of the slit-forming part
38, each ata position of 1to 10 mm, preferably a position
of 2 to 8 mm, and more preferably a position of 3 to 6
mm from the end of the flavorant-containing sheet 12 in
the width direction W.

[0030] Ina state before drying, the flavorant-containing
sheet 12 has, for example, a width (length) of 500 mm in
the width direction W and a thickness of 350 to 1300 pum.
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In a state after drying, the flavorant-containing sheet 12
has, for example, a width (length) of 480 mm in the width
direction W and a thickness of 50 to 200 um. The flavo-
rant-containing sheet 12 contains polysaccharide poly-
mers having a temperature-reversible gelling ability.
[0031] The polysaccharide thickener contained in the
flavorant-containing sheet 12 has a property of fixing and
covering the flavorant dispersed in the sheet. The
polysaccharide thickener is, for example, a single-com-
ponent system of carrageenan, agar, xanthan gum, gel-
lan gum, psyllium seed gum, or konjac glucomannan; or
a composite system obtained by combining two or more
components selected from the group consisting of car-
rageenan, locust bean gum, guar gum, agar, gellan gum,
tamarind gum, xanthan gum, taragum, konjac glucoman-
nan, starch, cassia gum, and psyllium seed gum.
[0032] Preferably, the polysaccharide thickener is a
single-component system of carrageenan, agar, xanthan
gum, or gellan gum; or a composite system of carrageen-
an, agar, xanthan gum, or gellan gum combined with one
or more components selected from the group consisting
of locust bean gum, guar gum, tamarind gum, tara gum,
konjac glucomannan, cassia gum, and psyllium seed
gum.

[0033] More preferably, the polysaccharide thickener
is selected from the group consisting of carrageenan,
agar, xanthan gum, gellan gum, and a mixture of gellan
gum and tamarind gum.

[0034] Anaqueous solution of carrageenan, agar, xan-
than gum, or gellan gum has a property of gelling (in other
words, it loses fluidity and solidifies) when cooled to a
specific temperature or lower, and once it gels, it does
not readily solate even when the temperature is raised
to a temperature at which it transitioned to a gel, and can
maintain the gelled state (hereinafter referred to as a
"temperature-responsive sol-gel transition property").
Therefore, if the raw material slurry contains any one of
carrageenan, agar, xanthan gum, and gellan gum as the
polysaccharide thickener, there is an advantage that a
sheet can be manufactured in a short period of time by
cooling the raw material slurry to be a gel and drying the
gelled raw material at a high temperature.

[0035] More preferably, the polysaccharide thickener
is selected from the group consisting of agar, gellan gum,
and a mixture of gellan gum and tamarind gum.

[0036] If a mixture of gellan gum and tamarind gum is
used as the polysaccharide thickener, the mass ratio of
gellan gum to tamarind gum is preferably in the range of
1:1 to 3:1.

[0037] The blending amount of the polysaccharide
thickener in the raw material slurry is preferably 10 to
35% by mass, and more preferably 12 to 25% by mass,
with respect to the total mass of the components (that is,
the mass of dry matter) other than water in the raw ma-
terial slurry. The amount (% by mass) of the polysaccha-
ride thickener can be calculated using the value of the
blending amount of each component other than water in
the raw material slurry.
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[0038] The flavorant contained in the flavorant-con-
taining sheet 12 is not limited but any flavorant can be
used, as long as itis a flavorant used in smoking articles.
Main flavoants may be, menhtol, leaf-tobacco extract es-
sence, natural plant flavoants (e.g., cinnamon, sage,
herb, chamomile, kudzu (pueraria lobata), amacha (hy-
drangeae dulcis folium), clove, lavender, cardamom,
caryophyllus, nutmeg, bergamot, geranium, honey es-
sence, rose oil, lemon, orange, cassia bark, caraway,
jasmine, ginger, coriander, vanilla extract, spearmint,
peppermint, cassia, coffee, celery, cascarilla, sandal-
wood, cocoa, ylang ylang, fennel, anise, licorice, St
John’s bread, prune extract, and peach extract), saccha-
rides (e.g., glucose, fructose, isomerized saccharide,
and caramel); cocoa (e.g., powder and extract); esters
(e.g., isoamyl acetate, linalyl acetate, isoamyl propion-
ate, and linalyl butyrate); ketones (e.g., menthone,
ionone, damascenone, and ethyl maltol); alcohols (e.g.,
geraniol, linalool, anethole, and eugenol); aldehydes
(e.g., vanillin, benzaldehyde, and anisaldehyde); lac-
tones (e.g., y-undecalactone and y-nonalactone); animal
flavoants (e.g., musk, ambergris, civet, and castoreum);
and hydrocarbons (e.g., limonene and pinene). These
flavorants may be used in a solid form or dissolved or
dispersed in a suitable solvent, such as propylene glycol,
ethyl alcohol, benzyl alcohol, or triethyl citrate. Prefera-
bly, a flavorant, such as a hydrophobic flavorant or an
oil-soluble flavor, which is easily dispersed in a solvent
by addition of an emulsifier can be used. These flavorants
may be used alone or in combination.

[0039] The content of flavorant in the sheet is prefer-
ably less than 18% by mass, with respect to the total
mass of the flavorant-containing sheet 12. The content
of the flavorant in the sheet is more preferably 2.5% by
mass or more and less than 18% by mass, still more
preferably 2.5 to 12% by mass, and most preferably 3 to
6% by mass with respect to the total mass of the flavorant-
containing sheet.

[0040] Asthe emulsifier contained in the flavorant-con-
taining sheet 12, any emulsifier can be used. For exam-
ple, lecithin, specifically, Sun Lecithin A-1 (Taiyo Kagaku
Co., Ltd.) can be used as the emulsifier.

[0041] The contentofthe emulsifierin the sheetis pref-
erably 0.5 to 5% by mass, more preferably 1.0 to 4.5%
by mass, with respect to the mass of the polysaccharide
thickener in the sheet. The content of the emulsifier in
the sheet can be calculated using the values of the
amounts of the emulsifier and the polysaccharide thick-
ener in the raw material slurry.

[0042] The flavorant-containing sheet 12 contains a
bulking agent, which serves to increase the total mass
(i.e., the mass of dry matter) of the components other
than water in the raw material slurry and finally toincrease
the bulk of the flavorant-containing sheet. In other words,
the bulking agent serves only to increase the bulk of the
flavorant-containing sheet 12 and does not affect the
original function of the flavorant-containing sheet 12.
Bulking agents are materials that are acceptable in this
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field of art for addition to smoking articles as additives.
[0043] The bulking agent is preferably a starch hydro-
lysate. Starch hydrolysate refers to a material obtained
by a process including a step of hydrolyzing starch. The
starch hydrolysate is, for example, a material obtained
by directly hydrolyzing starch (i.e., dextrin) or a material
obtained by hydrolyzing starch after heat treatment (i.e.,
indigestible dextrin).

[0044] The bulking agent can be added in an amount
that can perform the bulking agent function of increasing
the bulk of the sheet and does not affect the smoking
flavor of the smoking article. The content of the bulking
agent in the sheet is preferably from 100 to 500% by
mass, more preferably from 200 to 500% by mass, with
respect to the mass of the polysaccharide thickener. The
contentofthe bulking agentin the sheet can be calculated
using the values of the blending amounts of the bulking
agent and the polysaccharide thickener in the raw mate-
rial slurry.

[0045] By adding the bulking agent to the raw material
of the flavorant-containing sheet 12, the flavorant-con-
taining sheet 12 can be stably produced under practical
production conditions, even when the flavorant-contain-
ing sheet 12 has a composition in which the blending
concentration of the flavorant is low. Specifically, since
the bulking agent serves to increase the mass of the dry
matter of the raw material slurry and increase the bulk of
the sheet, the drying time required to produce a sheet
having a desired thickness can be shortened. In addition,
since the bulking agent does not substantially increase
the viscosity of the raw material slurry, the bulking agent
does not hinder the kneading operation and the spread-
ing operation of the raw material slurry.

[0046] The flavorant-containing sheet 12 may also
contain water. That is, the moisture contained in the raw
material slurry may remain in the flavorant-containing
sheet 12 after drying. If the moisture remains in the fla-
vorant-containing sheet 12, the moisture content is pref-
erably less than 10% by mass, more preferably 3 to 9%
by mass, and still more preferably 3 to 6% by mass, with
respect to the total mass of the sheet.

[0047] Next, with reference to FIG. 4 to FIG. 9, the
method for manufacturing the flavorant-containing sheet
12 using the flavorant-containing sheet manufacturing
apparatus 11 of the embodiment will be described. As
shown in FIG. 4, the method for manufacturing the fla-
vorant-containing sheet according to the present embod-
iment includes four steps: a shaping step; a gelling step;
a slit forming step; and a drying step.

[0048] In the dam section 15, the flavorant-containing
slurry 14 as a raw material is held at 60 to 100°C. In the
shaping step, as shown in FIG. 5, the slurry 14 is formed
into a sheet shape by extruding the sol-like slurry 14
stored in the dam section 15 together with the substrate
16 through the first gap region 17A and the second gap
region 17B of the shaping mechanism 17 in the feed di-
rection A. At this time, the substrate 16 is fed between
the comma roll 32 and the coating roll 33, and the slurry
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14 is extruded together with the substrate 16 by the ro-
tation of the coating roll 33. At this time, the sheet-shaped
flavorant-containing sheet 12 is in a sol state and is not
yet gelled. The flavorant-containing sheet 12 is placed
on the substrate 16.

[0049] In the gelling step, as shown in FIG. 6, cooling
ari (wind) is blown from above through the nozzles of the
gelling mechanism 21 to the flavorant-containing sheet
12 fed in the feed direction A to cool the flavorant-con-
taining sheet 12 to a temperature of 0 to 40°C, thereby
gelling the flavorant-containing sheet 12.

[0050] In the slit forming step, as shown in FIG. 7, the
slit-forming portion 23 forms slits 22 having a depth cor-
responding to the entirety or a part of the thickness of
the flavorant-containing sheet 12 in the flavorant-contain-
ing sheet 12 that has been fed in the feed direction A and
gelled by the gelling mechanism 21. The number of the
formed slits 22 is the same as the number of the slit-
forming parts 38 provided in the slit-forming portion 23.
Therefore, if the number of the slit-forming parts 38 is
two, the number of the slits 22 is two; if the number of
the slit-forming parts 38 is three or more, the number of
the slits 22 is three or more; and if the number of the slit-
forming parts 38 is one, the number of the slits is one.
[0051] When the flavorant-containing sheet 12 passes
through the slit-forming parts 38 of the slit-forming portion
23, the slits 22 are formed so that the flavorant-containing
sheet 12 is cut by the slit-forming parts 38. The depth of
the slits 22 formed at this time may correspond to the
entire thickness of the flavorant-containing sheet 12,
namely, the depth at which the flavorant-containing sheet
12 is completely cut. Alternatively, the depth of the slits
22 may correspond to a part of the thickness of the fla-
vorant-containing sheet 12, namely, a depth at which
mere notches are formed on the flavorant-containing
sheet 12 and the flavorant-containing sheet 12 is not
completely cut. In this case, the slit-forming parts 38 are
preferably fixed to the holding portions 41. Itis preferable
that the cutting depth of the slits 22 can be adjusted by
adjusting the fixing positions of the slit-forming parts 38
and manipulating the distance (gap) from the tip of the
slit-forming parts 38 to the substrate 16.

[0052] Since the flavorant-containing sheet 12 has al-
ready been gelled prior to the slit forming step, the slit
shape is memorized in the flavorant-containing sheet 12
as shown in FIG. 8. Therefore, the flavorant-containing
sheet 12 in which once the slits 22 have been formed
does not recombine again to return to the original state
of one flavorant-containing sheet 12.

[0053] Inthe case where the number of the slit-forming
parts 38is two, slits 22 are provided as a pair in the vicinity
of both ends in the width direction W of the flavorant-
containing sheet 12. More specifically, the slits 22 are
provided at positions that separate the flavorant-contain-
ing sheet 12 formed by the second gap regions 17B from
the flavorant-containing sheet 12 formed by the first gap
region 17A. In the case where the number of the slit-
forming parts 38 is one, the the slit-forming part 38 is
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provided in the vicinity of either end in the width direction
W of the flavorant-containing sheet 12. Similarly, in this
case, the slit 22 is provided at a position that separates
the flavorant-containing sheet 12 formed by the second
gap region 17B from the flavorant-containing sheet 12
formed by the first gap region 17A.

[0054] Inthe case where the number of the slit-forming
parts 38 is three or more, two slits 22 are provided as a
pair in the vicinity of both ends in the width direction W
of the flavorant-containing sheet 12 as in the case where
the two slit-forming sheets 12 are provided. Further, an-
other slit 22 is provided at an arbitrary position (for ex-
ample, a central portion) in the width direction W of the
flavorant-containing sheet 12.

[0055] In the drying step, as shown in FIG. 1 and FIG.
9, in the process of feeding the flavorant-containing sheet
12 from the first drying chamber 24A to the fourth cham-
ber 24D, hot air of 70 to 100°C is blown from above and
below to dry the flavorant-containing sheet 12. Thus, the
moisture in the flavorant-containing sheet 12 is evapo-
rated, and the moisture content of the flavorant-contain-
ing sheet 12 is adjusted to an appropriate amount. Al-
though the flavorant-containing sheet 12 shrinks slightly
due to drying, the upper surface of the shrunk flavorant-
containing sheet 12 is formed flat. As a result, a flavorant-
containing sheet 12 having the shape shown in FIG. 8
prior to drying is shrunk in the directions of the arrows to
the shape shown in FIG. 9. As a result, the end portions
having a large amount of moisture at both ends are sep-
arated from the body of the flavorant-containing sheet
12. Even when the slits 22 are formed to a depth corre-
sponding to a part of the thickness of the flavorant-con-
taining sheet 12, stresses are concentrated around the
slits 22 and the slits 22 grow in the process of shrinking
of the flavorant-containing sheet 12 in the drying step,
and as a result, the end portions are separated from the
main body of the flavorant-containing sheet 12.

[0056] According to the firstembodiment, the following
is apparent. The flavorant-containing sheet manufactur-
ing apparatus 11 includes the feeding mechanism 18 for
feeding the gelled flavorant-containing sheet 12, the slit-
forming portion 23 for forming one or more slits 22 having
a depth corresponding to the entirety or a part of the
thickness of the flavorant-containing sheet 12 along the
feed direction A of the flavorant-containing sheet 12, and
the drying mechanism 24 for drying the flavorant-con-
taining sheet 12 in which the slits 22 are formed.

[0057] The flavorant-containing sheet manufacturing
method includes shaping a flavorant-containing slurry 14
into a sheet shape by the shaping mechanism 17, cooling
the sheet-shaped slurry 14 fed in the feed direction A by
the gelling mechanism 21 to form a gelled sheet, forming
one or more slits 22 having a depth corresponding to the
entirety or a part of the thickness of the gelled sheet by
the slit-forming portion 23, and drying the gelled sheet
including the one or more slits 22 by the drying mecha-
nism 24.

[0058] As a result of intensive studies on the method
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for manufacturing a flavorant-containing sheet, the in-
ventors have found that when the flavorant-containing
sheet 12 is dried in the drying mechanism 24, a thin por-
tion of the flavorant-containing sheet 12 is fixed to a por-
tion of a base (for example, the substrate 16) supporting
the thin portion in the early stage of drying to form a fixing
point. The inventors have also found that when the sheet
surface subsequently becomes afilm and starts shrinking
as the drying proceeds, a strong tension toward the cen-
tral portion in the width direction W of the flavorant-con-
taining sheet 12 is applied to the fixing point. Further-
more, the inventors have found that when the flavorant-
containing sheet 12 is strongly fixed or bonded at the
fixing point, the flavorant-containing sheet 12 is deformed
by shrinkage, the fixing point or the periphery thereof is
peeled or broken to be damaged, or the flavorant-con-
taining sheet 12itself is cracked or broken. The flavorant-
containing sheet 12 thus deformed, broken, or cracked
is naturally defective and cannot be used as a product.

[0059] According to the above configuration, since the
slits 22 are formed in the gelled flavorant-containing
sheet 12, the shape of the slits can be memorized in the
flavorant-containing sheet 12. Then, by passing through
the drying mechanism 24, flavorant-containing sheets 12
having portions cut with the slits 22 can be manufactured.
Accordingly, the flavorant-containing sheet 12 can be
processed into a desired shape, and the slits 22 can re-
lease tension (stresses) generated in the flavorant-con-
taining sheet 12. Thus, the flavorant-containing sheet 12
is prevented from cracking or breaking, and a flavorant-
containing sheet 12 having a constant quality can be
manufactured. Even if the depth of the slits 22 is a depth
corresponding to a part of the thickness of the flavorant-
containing sheet 12, this does not cause a problem be-
cause the slits 22 grow in the subsequent drying step
(drying by the drying mechanism) and the flavorant-con-
taining sheet 12 is reliably cut with the slits 22.

[0060] In the flavorant-containing sheet manufacturing
apparatus 11, the one or more slits 22 are one slit, the
slit-forming portion 23 includes one slit-forming part 38,
and the one slit-forming part 38 is provided at a position
that allows the one slit 22 to be formed in the vicinity of
one of the ends in the width direction W of the flavorant-
containing sheet 12.

[0061] Inthe flavorant-containing sheet manufacturing
method, the one or more slits 22 are one slit, and the one
slit 22 is formed by the slit-forming portion 23 in the vicinity
of one of the ends in the width direction W of the gel-like
sheet.

[0062] Under certain conditions, in a dried finished
product of the gelled flavorant-containing sheet 12, the
end portion may be thickened due to shrinkage, and a
portion having a large amount of moisture may be formed
atthe end portion. In such a portion having alarge amount
of moisture, gaps between gel crosslinks are large, and
the flavorant contained in the sheet is easily volatilized
together with the moisture. In addition, under certain con-
ditions, excessive drying may occur at the end portion of
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the flavorant-containing sheet 12 due to shrinkage during
drying by the drying mechanism 24. This may cause the
end portion of the flavorant-containing sheet 12 to curl
and rise from the substrate 16, may cause the flavorant-
containing sheet 12 to peel from the substrate 16 through
the rising portion, or may result in cracking or breaking
of the flavorant-containing sheet 12.

[0063] For this reason, in the flavorant-containing
sheet 12, it is necessary to remove, as an unnecessary
portion, end portions (one end portion) in which rising,
peeling, or cracking is likely to occur due to the large
amount of moisture or, conversely, excessive drying. Ac-
cording to the above two configurations, the flavorant-
containing sheet 12 can be divided into two parts with a
simple structure. Thus, the flavorant-containing sheet 12
can be processed into a desired state, for example, by
removing an unnecessary portion provided atan end por-
tion of the flavorant-containing sheet 12.

[0064] Inthe flavorant-containing sheet manufacturing
apparatus 11, the one or more slits 22 are two slits, the
slit-forming portion 23 includes two slit-forming parts 38,
and one of the two slit-forming parts 38 is provided at a
position that allows one of the two slits 22 to be formed
in the vicinity of one of the ends in the width direction W
of the flavorant-containing sheet 12, and the other of the
two slit-forming parts 38 to be formed in the vicinity of
the other of the ends in the width direction W of the fla-
vorant-containing sheet 12. In the flavorant-containing
sheet manufacturing method, the one or more slits 22
are two slits, and the slit-forming portion 23 forms one of
the two slits 22 in the vicinity of one of the ends in the
width direction W of the flavorant-containing sheet 12,
and the other of the two slits 22 in the vicinity of the other
of the ends in the width direction W of the flavorant-con-
taining sheet 12.

[0065] According to these configurations, the slits 22
are formed at both ends of the flavorant-containing sheet
12 in which the amount of moisture is increased or ex-
cessive drying occurs, and thus the end portions can be
separated off. This makes it possible to easily process
the flavorant-containing sheet 12 into a desired state by
removing unnecessary portions of the flavorant-contain-
ing sheet 12.

[0066] The flavorant-containing sheet manufacturing
apparatus 11 includes the shaping mechanism 17 for
shaping the flavorant-containing slurry 14 into a sheet
shape to form the flavorant-containing sheet 12 before
gelling. According to this configuration, the flavorant-con-
taining sheet 12 before gelling can be formed into a pre-
determined shape in advance by the shapingmechanism
17.

[0067] Inthe flavorant-containing sheet manufacturing
apparatus 11, the shaping mechanism 17 includes the
first gap region 17A, the first gap region 17A defining the
thickness of the flavorant-containing sheet 12 before gel-
ling that passes therethrough, and the second gap region
17B provided at one end in the width direction W of the
flavorant-containing sheet 12 before gelling and having
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a dimension smaller than that of the first gap region 17A,
the second gap 17B defining the thickness of the flavo-
rant-containing sheet 12 before gelling that passes there-
through. According to this configuration, by reducing the
thickness of the flavorant-containing sheet 12 passing
through the second gap region 17B in advance, itis pos-
sible to prevent a thick portion having a large thickness
from being formed in a portion formed by the second gap
region 17B due to shrinkage during the drying performed
by the drying mechanism 24. As a result, the amount of
moisture does not become too large at the portion pro-
vided at the end portion, and the area that can be used
as a product can be increased. Alternatively, depending
on the condition setting, the step of removing this portion
as a defective portion may be omitted.

[0068] The flavorant-containing sheet manufacturing
apparatus 11 includes the gelling mechanism 21, provid-
ed at a position between the shaping mechanism 17 and
the slit-forming portion 23, for gelling the flavorant-con-
taining sheet 12 before gelling. According to this config-
uration, the time required for gelling can be shortened
and the manufacturing line for the flavorant-containing
sheet 12 can be shortened as compared with the case
of gelling by natural heat radiation.

[0069] The slit-forming portion 23 includes one or more
slit-forming parts 38 for forming the one or more slits 22,
and one of the slit-forming parts 38 is provided at a po-
sition where the flavorant-containing sheet 12 formed in
the second gap region 17B is separated from the flavo-
rant-containing sheet 12 formed in the first gap region
17A by one slit 22. With this configuration, by forming the
slit 22 at the position where the flavorant-containing sheet
12 formed by the second gap region 17B is separated
from the flavorant-containing sheet 12 formed by the first
gap region 17A, the portion formed by the second gap
region 17B, which is thin, can be separated from the por-
tion formed by the first gap region 17A. Thus, the thick-
ness of the flavorant-containing sheet 12 can be sub-
stantially uniform, and the qualities of the flavorant-con-
taining sheet 12, such as the thickness, the amount of
the flavorant remaining therein, and the amount of mois-
ture, can be maintained constant. Accordingly, it is pos-
sible to remove, as an unnecessary portion, end portions
(one end portion) that are likely to rise, peel, or crack due
to excessive drying.

[0070] The flavorant-containing sheet manufacturing
apparatus 11 includes the sheet-like substrate 16 on
which the flavorant-containing sheet 12 is placed. With
this configuration, the flavorant-containing sheet 12 be-
fore gelling and the gelled flavorant-containing sheet 12
can be stably fed in the feed direction A.

[0071] The slit-forming portion 23 includes one slit-
forming part 38 for forming one slit 22, and one or more
holding portions 41 for holding one or more slit-forming
parts 38 so that the weight of the slit-forming parts 38
acts on the flavorant-containing sheet 12. With this con-
figuration, by the one or more slit-forming parts 38, it is
possible to push and cut the flavorant-containing sheet
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12 by the weight of the slit-forming parts 38. Thus, the
configuration of the slit-forming portion 23 for forming one
or more slits 22 can be realized with a simple structure.

(Reference Embodiment)

[0072] Next, a flavorant-containing sheet manufactur-
ing apparatus 11’ according to a reference embodiment
will be described with reference to FIG. 10 to FIG. 12. As
shown in FIG. 10, the slurry 14 is formed in the shaping
mechanism 17 to form the flavorant-containing sheet 12
having a uniform thickness in the width direction W, and
then through the gelling step by the gelling mechanism
21 and the drying step by the drying mechanism 24, the
dried flavorant-containing sheet 12 is produced. Howev-
er, in the drying step, shrinkage occurs at both ends of
the flavorant-containing sheet 12 in the width direction
W as indicated by arrows in FIG. 11, and under certain
conditions, thickened portions 12A may be formed at both
ends as shown in FIG. 12. In the thickened portions 12A
thus formed, the amount of moisture is larger than that
in the other portions, so that the gaps between the gel
crosslinks are large, and the flavorant contained in the
sheet is easily volatilized together with the moisture. As
a result of intensive studies on the method for manufac-
turing a flavorant-containing sheet 12 of the embodiment
described above, the inventors have found that the fla-
vorant-containing sheet 12 having the thickened portions
12A may be a defective product, and it is necessary to
remove the thickened portions 12A in the manufacturing
process.

[0073] In the following modifications, parts different
from those of the above embodiment will be mainly de-
scribed, and illustration and description of parts that are
the same as those of the above embodiment will be omit-
ted.

(First Modification)

[0074] A flavorant-containing sheet manufacturing ap-
paratus 11 according to a first modification will be de-
scribed with reference to FIG. 13. In the first modification,
the configuration of the shaping mechanism 17 and the
configuration of the slit-forming portion 23 are different
from those of the above-described embodiment.

[0075] The shaping mechanism 17 includes a comma
roll 32 and a coating roll 33 facing the comma roll 32. As
shown in FIG. 2 and FIG. 13, the coating roll 33 is formed
in a cylindrical shape. In an outer peripheral portion of
the coating roll 33, a recessed portion 35 recessed from
the periphery is provided at a substantially intermediate
part in the axial direction.

[0076] In the present modification, the coating roll 33
is constituted by a stepped member (stepped roller) in
order to partially reduce the coating thickness of the fla-
vorant-containing sheet 12, as in the above-described
embodiment. The stepped member includes the re-
cessed portion 35 and a pair of large-diameter portions
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42 provided outside the recessed portion 35. The re-
cessed portion 35 is not provided with the pair of tapered
portions 36. A small-diameter portion 37 is provided in
the recessed portion 35. The pair of large-diameter por-
tions 42 are provided outside the recess portion 35. The
large-diameter portions 42 or the like may be formed by
any method. For example, the small-diameter portion 37
and the large-diameter portions 42 of the stepped mem-
ber may be formed by machining (cutting, lathing) or the
like as in the above-described embodiment. In the
present modification, each of the large-diameter portions
42 is formed of, for example, tape wound around a main
body 33A (shaft portion) of the coating roll 33. The tape
is bonded to the outer peripheral surface 34 of the main
body 33A (shaft portion) of the coating roll 33.

[0077] The large-diameter portion 42 is formed, for ex-
ample, at a height of 10 to 100 wm from the outer periph-
eral surface 34, preferably at a height of 20 to 80 um
from the outer peripheral surface 34, and more preferably
at a height of 40 to 60 wm from the outer peripheral sur-
face 34. Therefore, in the present embodiment, the large-
diameter portion 42 is formed by winding and adhering
the tape having such a thickness to the main body 33A
of the coating roll 33.

[0078] The shaping mechanism 17 further includes a
first gap region 17A and a second gap region 17B be-
tween the comma roll 32 and the coating roll 33. The first
gap region 17A corresponds to the small-diameter por-
tion 37. The second gap region 17B corresponds to the
large-diameter portion 42. Therefore, the dimension H2
(height dimension) of the second gap regions 17B is
smaller than the dimension H1 (height dimension) of the
first gap region 17A. The second gap regions 17B are
provided on both sides of the first gap region 17A as a
pair; however, the second gap region 17B may be pro-
vided only on one side adjacent to the first gap region
17A.

[0079] The slit-forming portion 23 includes one or more
slit-forming parts 38 and holding portions 41 for holding
the slit-forming parts 38. In the present embodiment, the
slit-forming parts 38 are preferably provided as a pair so
as to be positioned in the vicinity of both ends of the
flavorant-containing sheet 12. The number of the slit-
forming parts 38 provided in the slit-forming portion 23
is not limited to two, and may be three or more, or may
be one.

[0080] In the present embodiment, a slit 22 having a
depth corresponding to the entire thickness of the flavo-
rant-containing sheet 12 is formed; however, a slit 22
having a depth corresponding to a part of the thickness
of the flavorant-containing sheet 12 can also be formed
by changing the type of the slit-forming part 38.

[0081] The slit-forming portion 23 forms slits 22 as a
pair, each ata position of 1 to 10 mm, preferably a position
of 2 to 8 mm, and more preferably a position of 3 to 6
mm from the end in the width direction W of the flavorant-
containing sheet 12 by the slit-forming part 38. The pair
of slit-forming parts 38 are provided at positions which
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allow the slits 22 to be formed in the flavorant-containing
sheet 12 by the second gap region 17B.

[0082] Next, a method for manufacturing a flavorant-
containing sheet using the flavorant-containing sheet
manufacturing apparatus 11 of the embodiment will be
described with reference to FIG. 13. In the method for
manufacturing the flavorant-containing sheet 12 accord-
ing to the present madification, only the slit forming step
is different from that of the above-described embodiment,
and therefore, will be described below.

[0083] In the slit forming step, a slit 22 having a depth
corresponding to the entirety or a part of the thickness
of the flavorant-containing sheet 12 is formed by the slit-
forming portion 23 in the flavorant-containing sheet 12
fed in the feed direction A and gelled by the gelling mech-
anism 21. The number of the formed slits 22 is the same
as the number of the slit-forming parts 38 provided in the
slit-forming portion 23.

[0084] When the flavorant-containing sheet 12 passes
through the slit-forming parts 38 of the slit-forming portion
23, the slits 22 are formed so that the flavorant-containing
sheet 12is pressed and cutfrom above by the slit-forming
parts 38. Since the flavorant-containing sheet 12 has al-
ready been gelled prior to the slit forming step, the shape
of the slits is memorized in the flavorant-containing sheet
12.

[0085] Inthe case where the number of the slit-forming
parts 38 is two, the slits 22 are provided as a pair in the
vicinity of both ends in the width direction W of the flavo-
rant-containing sheet 12. More specifically, the slits 22
are provided at positions corresponding to the flavorant-
containing sheet 12 formed by the second gap regions
17B. In the case where the number of the slit-forming
part 38 is one, the slit-forming part 38 is provided in the
vicinity of either end in the width direction W of the flavo-
rant-containing sheet 12. Similarly, in this case, the slit
22 is provided at a position corresponding to the flavo-
rant-containing sheet 12 formed by the second gap re-
gion 17B.

[0086] Inthe case where the number of the slit-forming
parts 38 is three or more, two slits 22 are provided as a
pair in the vicinity of both ends in the width direction W
of the flavorant-containing sheet 12 as in the case where
the two slit-forming sheets 12 are provided. Further, an-
other slit 22 is provided at an arbitrary position (for ex-
ample, a central portion) in the width direction W of the
flavorant-containing sheet 12.

[0087] According to the present modification, the slit-
forming portion 23 includes one or more slit-forming parts
38, and one of the slit-forming parts 38 is provided at a
position that allows the slit 22 to be formed in the flavo-
rant-containing sheet 12 formed by the second gap re-
gion 17B. In this manner, by forming the slit 22 in the
flavorant-containing sheet 12 formed in the second gap
region 17B, even when the position to which the flavorant-
containing sheet 12 is fed is slightly shifted in the width
direction W in the manufacturing process, the slit 22 can
be reliably formed at a predetermined position. Accord-
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ingly, the occurrence rate of defective products can be
reduced in consideration of variation in the passing po-
sition of the flavorant-containing sheet 12 in the manu-
facturing process, and the yield of the flavorant-contain-
ing sheet 12 can be improved.

(Second Modification)

[0088] A flavorant-containing sheet manufacturing ap-
paratus 11 according to a second modification will be
described with reference to FIG. 14. In the second mod-
ification, the width of the flavorant-containing sheet 12,
the configuration of the shaping mechanism 17 and the
configuration of the slit-forming portion 23 are different
from those of the above-described embodiment. In this
modification, a method for simultaneously manufacturing
a plurality of flavorant-containing sheets 12 having sub-
stantially the same width and the same composition will
be described.

[0089] The shaping mechanism 17 includes a comma
roll 32 and a coating roll 33 facing the comma roll 32. As
shown in FIG. 2 and FIG. 14, the coating roll 33 is formed
in a cylindrical shape. In the present embodiment, no
recess portion 35 is provided in the outer peripheral por-
tion of the coating roll 33.

[0090] In a state before drying, the flavorant-containing
sheet 12 has, for example, a width (length) of 1000 mm
in the width direction W and a thickness of 350 to 1300
pm. In a state after drying, the flavorant-containing sheet
12 has, for example, a width (length) of 960 mm in the
width direction W and a thickness of 50 to 200 wm. Thus,
the flavorant-containing sheet 12 of the second modifi-
cation has the same thickness as that of the flavorant-
containing sheet 12 of the above-described embodiment,
and is formed to be longer in the width direction W, that
is, wider than that of the above-described embodiment.
Forexample, the flavorant-containing sheet 12 may have
a width (length) of 1000 mm or more in the width direction
W before drying.

[0091] The slit-forming portion 23 includes a plurality
of (for example, two) slit-forming parts 38 that form a
plurality of slits 22, and a plurality of holding portions 41
that hold the slit-forming parts 38. The slit-forming parts
38 are spaced apart from each other in the width direction
W of the flavorant-containing sheet 12. In this modifica-
tion, the flavorant-containing sheet 12 includes a plurality
of belt-like portions 12B separated by a plurality of slits
22. ltis preferable that the slit-forming parts 38 of the slit-
forming portion 23 be provided at positions which allow
the slits 22 to be formed so that the respective lengths
of the belt-like portions 12B are substantially equal to
each other in the width direction W of the flavorant-con-
taining sheet 12. In the present modification, the slit-form-
ing portion 23 divides the flavorant-containing sheet 12
(into three) at substantially equal intervals by the slits 22.
At this time, the holding portions 41 (holders) of the slit-
forming portion 23 hold the slit-forming parts 38 so that
the weight of the slit-forming parts 38 acts on the sub-
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strate 16 and the flavorant-containing sheet 12 from
above.

[0092] When the flavorant-containing sheet 12 is 1000
mm or more in the width direction W, the number of the
slit-forming parts 38 provided in the slit-forming portion
23 may be three or more. In the case where the number
of the slit-forming parts 38 is three, the three slit-forming
parts 38 are also provided at such positions that make
the respective lengths of the belt-like portions 12B sub-
stantially equal. In this case, the slit-forming portion 23
divides the flavorant-containing sheet 12 (into four) at
substantially equal intervals by the slits 22. If the flavo-
rant-containing sheet 12 is wider in the width direction
W, the number of the slit-forming parts 38 and the number
of the slits 22 may be further increased, namely, the
number of the slit-forming parts 38 and the number of
the slits 22 may be four or more. That is, in the present
modification, the numbers of the slit-forming parts 38 and
the number of the slits 22 are discretionary, and can be
appropriately increased or decreased according to the
length of the flavorant-containing sheet 12 in the width
direction W.

[0093] Effects of this modification will be described. In
this modification, the flavorant-containing sheet 12 is
formed to be wider than that in the above-described em-
bodiment. Accordingly, in the drying step by the drying
mechanism 24, the amount of shrinkage due to drying is
larger than that in the above-described embodiment.
Therefore, in the case where no slit 22 is provided for
example, in contrast to the present modification, a fixing
point is formed between a thin portion of the flavorant-
containing sheet 12 and a base portion supporting the
thin portion during the drying step. Then, a stress (ten-
sion) is generated between fixing points due to shrinkage
caused by drying, and there is a possibility that a crack,
a break, or the like will occur at any place where such a
stress is concentrated. In this modification, unlike the
above embodiment, the flavorant-containing sheet 12 is
divided by the slits 22 at substantially equal intervals. For
this reason, the flavorant-containing sheet 12 can be slid
over the substrate 16 where the slits 22 are provided.
Therefore, in this modification, the tension (stress) gen-
erated in the drying step is released at the position of
each slit 22.

[0094] According to the present modification, the fol-
lowingis apparent. In the flavorant-containing sheet man-
ufacturing apparatus 11, the one or more slits 22 are a
plurality of slits, the flavorant-containing sheet 12 in-
cludes the plurality of belt-like portions 12B separated by
the plurality of slits 22, the slit-forming portion 23 includes
the plurality of slit-forming parts 38 configured to form
the plurality of slits 22, and the plurality of slit-forming
parts 38 are provided at positions that allow the plurality
of slits 22 to be formed so that the respective lengths of
the plurality of belt-like portions 12B are substantially
equal to each other in the width direction W of the flavo-
rant-containing sheet 12.

[0095] Inthe flavorant-containing sheet manufacturing
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method, the one or more slits 22 are a plurality of slits,
the flavorant-containing sheet 12 includes the plurality of
belt-like portions 12B separated by the plurality of slits
22, and the slit-forming portion 23 forms the plurality of
slits 22 so thatthe respective lengths in the width direction
W of the plurality of belt-like portions 12B of the flavorant-
containing sheet 12 are substantially equal to each other.
[0096] According to these configurations, forexample,
in a case where the flavorant-containing sheet 12 is
formed to be wide, even if tension (stresses) generated
by shrinkage in the drying step becomes excessive, the
tension can be released at the positions of the slits 22.
Therefore, it is possible to prevent stress concentration
from occurring at an unexpected point, and to prevent
the flavorant-containing sheet 12 from cracking or break-
ing in the vicinity of the stress-concentration point. This
can improve the yield of the flavorant-containing sheet
12.

[0097] The flavorant-containing sheet manufacturing
apparatus 11 is not limited to the above embodiment and
each modification and can be embodied by modifying
structural elements in the implementation stage without
departing from the gist thereof. In addition, some com-
ponents may be deleted from all the structural elements
shown in the embodiment and each modification, and it
is also possible to configure one invention by appropri-
ately combining the flavorant-containing sheet manufac-
turing apparatuses 11 or the flavorant-containing sheet
manufacturing methods of any of the embodiment, the
first modification, and the second modification.

REFERENCE SIGNS LIST

[0098] 11... flavorant-containing sheet manufacturing
apparatus, 12... flavorant-containing sheet, 12B... belt-
like portion, 14... slurry, 16... substrate, 17... shaping
mechanism, 17A... first gap region, 17B... second gap
region, 18... feeding mechanism, 21... gelling mecha-
nism, 22... slit, 23... slit-forming portion, 24... drying
mechanism, 38... slit-forming part, 41... holding portion.

Claims

1. Aflavorant-containing sheet manufacturing appara-
tus comprising:

afeeding mechanism configured to feed a gelled
flavorant-containing sheet;

a slit-forming portion configured to form one or
more slits having a depth corresponding to an
entirety or part of a thickness of the flavorant-
containing sheet along a feed direction of the
flavorant-containing sheet; and

a drying mechanism configured to dry the flavo-
rant-containing sheet in which the slits are
formed.
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2. Theflavorant-containing sheet manufacturing appa-
ratus according to claim 1, wherein:

the one or more slits are one slit,

the slit-forming portion includes a slit-forming
part configured to form the one slit, and

the slit-forming part is provided at a position that
allows the one slit to be formed in a vicinity of
one end in a width direction of the flavorant-con-
taining sheet.

3. Theflavorant-containing sheet manufacturing appa-
ratus according to claim 1 or 2, wherein:

the one or more slits are two slits,

the slit-forming portion includes two slit-forming
parts configured to form the two slits,

one of the two slit-forming parts is provided at a
position that allows the one of the two slits to be
formed in a vicinity of one end in a width direction
of the flavorant-containing sheet, and

the other of the two slit-forming parts is provided
at a position that allows the other of the two slits
to be formed in a vicinity of another end in the
width direction.

4. The flavorant-containing sheet manufacturing appa-
ratus according to any one of claims 1 to 3, wherein:

the one or more slits are a plurality of slits,

the slit-forming portion includes a plurality of slit-
forming parts configured to form the plurality of
slits,

the plurality of slit-forming parts are provided to
be spaced apart from each other in the width
direction of the flavorant-containing sheet.

5. The flavorant-containing sheet manufacturing appa-
ratus according to claim 4, wherein:

the flavorant-containing sheet includes a plural-
ity of belt-like portions separated by the plurality
of slits, and

the plurality of slit-forming parts are provided at
positions that allow the plurality of slits to be
formed so that lengths in the width direction of
the plurality of belt-like portions of the flavorant-
containing sheet are substantially equal to each
other.

6. The flavorant-containing sheet manufacturing appa-
ratus according to any one of claims 1 to 5, further
comprising a shaping mechanism configured to
shape the flavorant-containing sheet before gelling
by shaping slurry containing the flavorantinto a sheet
shape.

7. The flavorant-containing sheet manufacturing appa-
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ratus according to claim 6, wherein the shaping
mechanism includes:

a first gap region defining a thickness of the fla-
vorant-containing sheet before gelling which
passes through the first gap region; and

a second gap region provided at one end in a
width direction of the flavorant-containing sheet
before gelling and having a gap dimension
smaller than that of the first gap region, the sec-
ond gap region defining a thickness of the fla-
vorant-containing sheet before gelling which
passes through the second gap region.

The flavorant-containing sheet manufacturing appa-
ratus according to claim 6 or 7, further comprising a
gelling mechanism provided at a position between
the shaping mechanism and the slit-forming portion,
the gelling mechanism being configured to gel the
flavorant-containing sheet before gelling.

The flavorant-containing sheet manufacturing appa-
ratus according to claim 8, wherein:

the slit-forming portion includes one or more slit-
forming parts configured to form the one or more
slits; and

one of the one or more slit-forming parts is pro-
vided at a position configured to separete the
flavorant-containing sheetformed by the second
gap region and the flavorant-containing sheet
formed by the first gap region by one of the slits,
or at a position configured to form the slits in the
flavorant-containing sheetformed by the second
gap region.

The flavorant-containing sheet manufacturing appa-
ratus according to any one of claims 1 to 9, further
comprising a sheet-like substrate on which the fla-
vorant-containing sheet is placed.

The flavorant-containing sheet manufacturing appa-
ratus according to any one of claims 1 to 10, wherein
the slit-forming portion includes:

a slit-forming part configured to form the one slit,
and

one or more holding portions configured to hold
the one or more slit-forming parts so that a
weight of the slit-forming parts acts on the fla-
vorant-containing sheet.

A flavorant-containing sheet manufacturing method
comprising:

shaping slurry containing a flavorantinto a sheet
shape by a shaping mechanism;
forming a gelled sheet by gelling the slurry so-
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lution formed into the sheet shape fed in a feed
direction by a gelling mechanism;

forming one or more slits having a depth corre-
sponding to an entirety or part of a thickness of
the gelled sheet by a slit-forming portion; and
drying the gelled sheetincluding the one or more
slits by a drying mechanism.

The flavorant-containing sheet manufacturing meth-
od according to claim 12, wherein:

the one or more slits are one slit; and

the one slit is formed in a vicinity of one end in
the width direction of the gelled sheet by the slit-
forming portion.

The flavorant-containing sheet manufacturing meth-
od according to claim 12, wherein:

the one or more slits are two slits; and

one of the two slits is formed in a vicinity of one
end in the width direction of the sheet, and the
other of the two slits is formed in a vicinity of
another end in the width direction of the sheet
by the slit-forming portion.

The flavorant-containing sheet manufacturing meth-
od according to claim 12, wherein:

the one or more slits are a plurality of slits;

the sheetincludes a plurality of belt-like portions
separated by the plurality of slits; and

the plurality of slits are formed by the slit-forming
portion so that lengths of the plurality of belt-like
portions in the width direction of the sheet are
substantially identical to each other.

The flavorant-containing sheet manufacturing meth-
od according to claim 12 or 13, wherein the slit-form-
ing portion includes one slit-forming part configured
to form the one slit, and one or more holding portions
configured to hold the one or more slit-forming parts
so that the weight of the slit-forming parts acts on
the sheet.
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