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(54) CIGARETTE FILTER

(57) A cigarette filter connected through tipping pa-
per at one end of a tobacco rod in which tobacco shreds FIG 4
are wrapped in cigarette paper, the cigarette filter includ-
ing: a filter material arranged at an inhalation end of the
filter; and wrapping paper wrapping the filter material so
as to cover the outer circumferential surface of the filter
material, wherein the wrapping paper is colored on its
covering surface that covers the filter material, and the
cigarette filter further includes a light-permeable portion
that is formed at the inhalation end of the filter, on the
inside of the filter lateral cross-section from the covering
surface of the wrapping paper.
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Description
Technical Field

[0001] The presentinventionrelatestoacigarettefilter.

Background Art

[0002] A filter cigarette provided with a filter on the in-
halation side of the cigarette is widely known. In the filter
cigarette, the filter is connected through tipping paper at
one end of a tobacco rod (wrap portion) in which tobacco
shreds are wrapped in cigarette paper. Such a cigarette
filter is formed, for example, by enveloping a filter mate-
rial, such as a bundle of acetate fibers, in cigarette paper.
[0003] In recent years, there has been demand for a
technique to provide a cigarette filter with excellent de-
sign. In this connection, a technique has also been pro-
posed that provides a distinctive appearance at the end
face of a filter by adding a naturally-colored flavoring
agent to an adhesive used for bonding a filter material of
the filter and wrapping paper (plug wrap) with each other
(e.g., see Patent document 1).

[0004] [Patent document 1] International Publication
No. WO 2009/080604

Summary of Invention
Technical Problem

[0005] However, the conventional technique for en-
hancing the design of a filter seems to still have room for
improvement. Having been devised in view of such a
situation, the present invention aims to provide a ciga-
rette filter superior in design to conventional ones.

Solution to Problem

[0006] To solve the above problem, the presentinven-
tion has adopted the following solutions. According to the
present invention, there is provided a cigarette filter that
is connected through tipping paper at one end of a to-
bacco rod in which tobacco shreds are wrapped in ciga-
rette paper, the cigarette filter including: a filter material
arranged at an inhalation end of the filter; and wrapping
paper wrapping the filter material so as to cover the outer
circumferential surface of the filter material, wherein the
wrapping paper is colored on its covering surface that
covers the filter material, and the cigarette filter further
includes a light-permeable portion that is formed at the
inhalation end of the filter, on the inside of the filter lateral
cross-section from the covering surface of the wrapping
paper.

[0007] Hereis the principle of how the color of an object
can be seen: when visible light reflected from an object
enters the human eye, the eye senses differences in in-
tensity and wavelength of the light as stimuli, which cause
the brain to work to recognize a "color". In the present
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invention, it is possible to cause visible light, which has
reflected off the covering surface of the colored wrapping
paper, to penetrate the light-permeable portion and emit
the light from the inhalation end of the filter to the outside.
Thus, as the light reflected from the covering surface of
the colored wrapping paper is delivered through the light-
permeable portion to the eyes of a smoker, the smoker
can recognize the color of the colored covering surface.
As a result, the design of the cigarette filter can be en-
hanced compared with conventional ones. That is, ac-
cording to the present invention, it is possible to provide
a cigarette filter superior in design to conventional ones.
[0008] Here, the light-permeable portion may be con-
figured to include a clearance among fibers forming an
outer circumferential region of the filter material at the
inhalation end of the filter. If the clearance formed among
the fibers constituting the filter material functions as the
light-permeable portion, the light reflected from the cov-
ering surface of the colored wrapping paper can be fa-
vorably delivered to the eyes of a smoker, so that the
smoker can recognize the color of the covering surface.
[0009] Inthe case where the clearance formed among
the fibers constituting the filter material functions as the
light-permeable portion as described above, the fiber lay-
er density in the outer circumferential region of the filter
material may be lower than the fiber layer density in an
inner circumferential region located further on the central
axis side of the filter material than the outer circumferen-
tial region. Thus, if the fiber layer density in the outer
circumferential region of the filter material is reduced, the
penetration efficiency with which the visible light having
reflected off the covering surface of the wrapping paper
penetrates the clearance formed among the fibers con-
stituting the filter material can be favorably increased, so
that the color of the colored covering surface can be vis-
ually well recognized.

[0010] The light-permeable portion may be configured
toinclude a clearance portion that is formed between the
covering surface of the wrapping paper and the outer
circumferential surface of the filter material at the inha-
lation end of the filter. Thus, if the clearance portion
formed between the covering surface of the wrapping
paper and the outer circumferential surface of the filter
material functions as the light-permeable portion, the light
reflected from the covering surface of the colored wrap-
ping paper can be favorably delivered to the eyes of a
smoker, so that the smoker can recognize the color of
the covering surface.

[0011] Here, the covering surface of the wrapping pa-
per may be bonded with the outer circumferential surface
of the filter material in a part in the circumferential direc-
tion of the filter material, and the clearance portion may
be formed in a non-bonded region in which the covering
surface of the wrapping paper and the outer circumfer-
ential surface of the filter material are not bonded with
each other at the inhalation end of the filter. Thus, the
clearance portion can be favorably formed between the
covering surface of the wrapping paper and the outer
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circumferential surface of the filter material.

[0012] An adhesive used for bonding the covering sur-
face of the wrapping paper and the outer circumferential
surface of the filter material with each other may be ap-
plied along the longitudinal axis direction of the filter, and
the clearance portion may be formed along the entire
circumference of the inhalation end of the filter as an
unapplied region to which the adhesive is not applied is
formed at the inhalation end. Accordingly, the light-per-
meable portion can be formed annularly along the entire
circumference of the inhalation end of the filter. As a re-
sult, the visual recognizability of the color of the covering
surface of the colored wrapping paper can be further in-
creased, so that the design of the filter can be further
enhanced.

[0013] The light-permeable portion may be configured
to include a transparent coating layer that is laminated
on the covering surface of the wrapping paper at the in-
halation end of the filter. Accordingly, the same effect as
when the above-described clearance portion is provided
is achieved, since the transparent coating layer can be
interposed between the covering surface of the wrapping
paper and the outer circumferential surface of the filter
material. That is, the transparent coating layer allows
penetration of the reflected light of visible light having
reflected off the covering surface of the wrapping paper.
Thus, when a smoker looks at the inhalation end of the
filter, the visible light having reflected off the covering
surface of the wrapping paper can be sufficiently deliv-
ered to the eyes of the smoker, so that the smoker can
favorably recognize the color of the covering surface of
the colored wrapping paper.

[0014] Thewrapping paper may be colored with a print-
ing ink printed on the covering surface. Accordingly, it is
possible to prevent dropping of the ink during handling
in the manufacturing process of the cigarette, or to pre-
vent bleeding of ink due to saliva of a smoker etc. during
smoking.

[0015] The solutions of the present invention for solv-
ing the problem can be adopted in combination as far as
possible.

Advantageous Effects of Invention

[0016] Accordingtothe presentinvention, itis possible
to provide a cigarette filter superior in design to conven-
tional ones.

Brief Description of Drawings
[0017]

[Fig. 1] Fig. 1 is a side view of a cigarette according
to Embodiment 1.

[Fig. 2] Fig. 2 is a view representing the schematic
structure ofthe cigarette according to Embodiment 1.
[Fig. 3] Fig. 3 is a view illustrating an aspect of bond-
ing between a plug wrap and afilter segment accord-
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ing to Embodiment 1.

[Fig. 4] Fig. 4 is a view representing a filter in a state
in which the filter segment is wrapped in the plug
wrap according to Embodiment 1.

[Fig. 5] Fig. 5 is a view illustrating a filter according
to a first modified example.

[Fig. 6] Fig. 6 is a view representing the schematic
configuration of the filter according to the first mod-
ified example.

[Fig. 7] Fig. 7 is a view representing the schematic
configuration of a filter according to a second mod-
ified example.

[Fig. 8] Fig. 8 is a view representing the schematic
configuration of a filter according to Embodiment 2.

Description of Embodiments

[0018] Here, embodiments of a cigarette filter accord-
ing to the present invention will be described on the basis
of the drawings. Unless specifically described otherwise,
the dimensions, materials, shapes, relative arrangement,
etc. of the components described in the embodiments
are notintended to limit the technical scope ofthe present
invention only thereto.

<Embodiment 1>

[0019] Fig. 1 is a side view of a cigarette 1 according
to Embodiment 1. Fig. 2 is a view representing the sche-
matic structure of the cigarette 1 according to Embodi-
ment 1. Fig. 2 is a cross-sectional view representing a
part of the cigarette 1. The cigarette 1 has a tobacco rod
2 and afilter 4 that is connected through tipping paper 3
at one end of the tobacco rod 2. The tobacco rod 2 is
tobacco shreds 21 wrapped in cigarette paper 22, and is
shaped in a circular columnar shape (rod shape). The
tobacco rod 2 is sometimes called a "single-wrap por-
tion". The filter 4 is also shaped in a circular columnar
shape (rod shape) as represented in Fig. 1. The arrow A
in Fig. 1 indicates the longitudinal axis direction of the
cigarette 1 (the tobacco rod 2, the filter 4). In this speci-
fication, the cross-section orthogonal to the longitudinal
axis of the cigarette 1 (the tobacco rod 2, the filter 4) will
be hereafter referred to as the "lateral cross-suction".
[0020] The filter 4 is a member that filters smoke com-
ponents contained in mainstream smoke generated dur-
ing smoking of the cigarette 1. Hereinafter, the end of the
filter 4 connected with the tobacco rod 2 will be referred
to as a "connection end", and the end opposite from this
connection end will be referred to as an "inhalation end
40". The inhalation end 40 of the filter 4 is the end that
is held in a smoker’s mouth during smoking.

[0021] The filter 4 includes a filter segment 41 that is
a filter material (filtration material), and a plug wrap 42
as wrapping paper that wraps the filter segment 41. For
example, the filter segment 41 is a fiber bundle of cellu-
lose acetate shaped into a circular columnar shape. The
plug wrap 42 has air permeability. As represented in Fig.
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2, the end face of the plug wrap 42 and the end face of
the filter segment 41 are aligned at the inhalation end 40
of the filter 4.

[0022] The tobacco rod 2 and the filter 4 are integrally
connected with each other by being wrapped in the tip-
ping paper 3. The tipping paper 3 is bonded on the plug
wrap 42 and the cigarette paper 22 so as to cover the
entire outer circumference of the plug wrap 42 of the filter
4 as well as to cover the end side of the cigarette paper
22 of the tobacco rod 2. In a region of the tipping paper
3 that covers the filter 4, ventilation holes 31 are drilled
through which external air (air) for diluting mainstream
smoke is introduced into the filter 4. These ventilation
holes 31 are introduction holes of so-called ventilating
external air, and the plurality of ventilation holes 31 are
provided in the tipping paper 3. Whether or not to provide
the ventilation holes 31 in the tipping paper 3 is optional,
and the aspect of installation of the ventilation holes 31
can also be changed appropriately. Since the plug wrap
42 has air permeability as mentioned above, external air
passing through the ventilation holes 31 of the tipping
paper 3 is introduced into the filter 4 by penetrating the
plug wrap 42.

[0023] Fig. 3is aview illustrating an aspect of bonding
between the plug wrap 42 and the filter segment 41 ac-
cording to Embodiment 1. Reference sign 420 indicated
in Fig. 3 denotes a covering surface that covers the filter
segment 41 so as to face the outer circumferential sur-
face 410 thereof when the filter segment 41 is wrapped.
The surface of the plug wrap 42 opposite from the cov-
ering surface 420 will be referred to as an outer circum-
ferential surface 421. The outer circumferential surface
421 of the plug wrap 42 is a surface to be bonded with
the tipping paper 3.

[0024] In this embodiment, the covering surface 420
of the plug wrap 42 is colored by printing. Reference sign
45 indicated in Fig. 3 represents a printing ink applied to
all over the covering surface 420 of the plug wrap 42. For
example, the type of the printing ink 45 may be a gravure
ink, a flexo ink, etc. In this embodiment, the covering
surface 420 of the plug wrap 42 is colored with one color,
but the covering surface 420 may be colored with a plu-
rality of colors. When printing a coloring ink by gravure
printing on the covering surface 420 of the plug wrap 42,
it is preferable that the plug wrap 42 has the following
properties excellently suitable for gravure printing. For
example, the covering surface 420 of the plug wrap 42
has a smoothness of preferably 80 [sec] or higher, and
more preferably 150 [sec] or higher. The plug wrap 42
has a basis weight of preferably 25 [gms] or larger, and
more preferably 30 [gms] or larger. The plug wrap 42 has
a Stoeckigt sizing degree of preferably 2.8 [sec] or lower.
Itis preferable that a coating agent of starch etc. is applied
before printing to the surface to be printed with a coloring
ink. Thus, the coloring effect of the coloring ink can be
enhanced by printing the coloring ink on the surface to
be printed to which a coating agent has been applied. In
addition, applying a coating agent to the surface to be
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printed of the plugwrap 42 as described above canimpart
a sizing property and a water-resisting property to the
surface to be printed.

[0025] In this embodiment, since the covering surface
420 of the plug wrap 42 is colored with the printing ink
45 by printing, there is favorably no concern about drop-
ping of the ink during handling in the manufacturing proc-
ess of the cigarette 1 or about bleeding of the ink due to
saliva of a smoker etc. during smoking of the cigarette
1. However, the method for coloring the covering surface
420 of the plug wrap 42 is not limited to a printing tech-
nique, and a dyeing technique using a dye, for example,
may be used. For example, the fibers of base paper of
the plug wrap 42 can be colored with a pigment (dye) by
immersing the base paper in aqueous solution of the pig-
ment dissolved in water. Alternatively, it is also possible,
when producing the wrapping paper, to mix a paint and
fibers in advance and color the paper by a papermaking
process.

[0026] As represented in Fig. 3, the plug wrap 42 has
a rectangular shape. At the pair of long sides of the plug
wrap 42, wrap regions 42a, 42b are formed which are
bonded on top of each other when the filter segment 41
is wrapped. The length of the long side of the plug wrap
42 is substantially equal to the axial length of the filter
segment41. The long side of the plugwrap 42 is arranged
along the longitudinal axis direction A of the cigarette 1
when the cigarette 1 has been manufactured. In the wrap
region 42a of the plug wrap 42, an adhesive (hereinafter
referred to as a "first adhesive") 43 is applied on the side
ofthe covering surface 420. In the manufacturing process
of the cigarette 1, the covering surface 420 of the plug
wrap 42 is wrapped around the outer circumferential sur-
face 410 of the filter segment 41 when the filter segment
41 is wrapped in the plug wrap 42. In this process, the
wrap region 42a on the side of the covering surface 420
of the plug wrap 42 is laid over the wrap region 42b on
the side of the outer circumferential surface 421, so that
the wrap regions 42a, 42b are bonded with each other
by the first adhesive 43. As a result, the plug wrap 42 is
shaped into a tubular shape.

[0027] As represented in Fig. 3, an adhesive (herein-
after referred to as a "second adhesive") 44 is applied in
amiddle part of the covering surface 420 of the plug wrap
42 along the long side direction of the plug wrap 42. This
second adhesive 44 is an adhesive used for bonding the
covering surface 420 of the plug wrap 42 to the outer
circumferential surface 410 of the filter segment 41. As
represented in Fig. 3, the lateral width (indicated by ref-
erence sign W1 in Fig. 3) of the second adhesive 44 is
set to a dimension of a part of the short side of the plug
wrap 42, for example, a severalth part to a tenth part
thereof. In the manufacturing process of the cigarette 1,
the covering surface 420 of the plug wrap 42 is wrapped
around the outer circumferential surface 410 of the filter
segment 41, so that the covering surface 420 of the plug
wrap 42 and the outer circumferential surface 410 of the
filter segment 41 are bonded with each other by the sec-
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ond adhesive 44.

[0028] Fig. 4 is aview representing the filter 4 in a state
in which the filter segment 41 is wrapped in the plug wrap
42 according to Embodiment 1. Fig. 4 represents a state
of the inhalation end 40 of the filter 4 (filter segment 41).
The dashed line indicated on the inside of the plug wrap
42 indicated in Fig. 4 represents the colored covering
surface 420, and corresponds to the inner surface of the
plug wrap 42. As represented in Fig. 4, the covering sur-
face 420 of the plug wrap 42 is partially bonded by the
second adhesive 44 with the outer circumferential sur-
face 410 of the filter segment 41.

[0029] Reference sign Rb in Fig. 4 denotes a bonded
region, in which the second adhesive 44 is interposed,
in the boundary portion (boundary surface) formed be-
tween the filter segment 41 and the plug wrap 42 along
the circumferential direction at the inhalation end 40 of
the filter 4. Reference sign Rnb denotes a non-bonded
region, in which the second adhesive 44 is notinterposed,
in the boundary portion between the filter segment 41
and the plug wrap 42. As represented in Fig. 4, the plug
wrap 42 is bonded with the outer circumferential surface
410 of the filter segment 41 in the bonded region Rb that
is formed in a part in the circumferential direction of the
filter segment 41.

[0030] Here, in the non-bonded region Rnb formed at
the inhalation end 40 of the filter 4, the covering surface
420 of the plug wrap 42 is not bonded to the outer cir-
cumferential surface 410 of the filter segment 41. There-
fore, as represented in Fig. 4, a clearance portion 50,
which is a clearance region (hollow region), is formed
between the outer circumferential surface 410 and the
covering surface 420 in the part of the inhalation end 40
that corresponds to the non-bonded region Rnb.

[0031] Thus, the filter 4 according to this embodiment
has the clearance portion 50 formed in the non-bonded
region Rnb at the inhalation end 40, on the inside of the
filter lateral cross-section from the covering surface 420
of the plug wrap 42, i.e., between the plug wrap 42 and
the filter segment 41. This clearance portion 50 functions
as a light-permeable portion 5 through which reflected
light of visible light reflecting off the covering surface 420
ofthe plug wrap 42 penetrates. Here, the light-permeable
portion 5 formed by the clearance portion 50 of the filter
4 is located at the end on the inhalation side in the lon-
gitudinal axis direction of the filter 4, i.e., at the inhalation
end 40. Therefore, visible light on the outside of the cig-
arette 1 is radiated through the light-permeable portion
5 to the covering surface 420 of the plug wrap 42, and
the visible light reflecting off the covering surface 420
penetrates the light-permeable portion 5 and is emitted
to the outside again. Then, the visible light reflecting off
the covering surface 420 of the plug wrap 42 reaches the
eye, so that the color of the covering surface 420 is rec-
ognized.

[0032] Moreover, since the filter segment 41 is a fiber
bundle into which fibers constituting the filter material are
shaped, the visible light reflecting off the covering surface
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420 of the plug wrap 42 can penetrate through a clear-
ance 412 among fibers 411, which form an outer circum-
ferential region 41a of the filter segment 41, to the outside
on the side of the inhalation end face. Therefore, as with
the above-described light reflected from the covering sur-
face 420 of the plug wrap 42 that is emitted through the
clearance portion 50 to the outside, the light reflected
from the covering surface 420 that penetrates the clear-
ance 412 among the fibers 411 forming the outer circum-
ferential region 41a of the filter segment 41 and is emitted
to the outside is delivered to the eyes of a smoker, so
that the smoker can recognize the color of the covering
surface 420.

[0033] Thus, the filter 4 in this embodiment includes
the light-permeable portion 5, through which reflected
light of visible light reflecting off the covering surface 420
of the plug wrap 42 penetrates, at the inhalation end 40
on the inside of the filter lateral cross-section from the
covering surface 420 of the plug wrap 42. In the filter 4
according to this embodiment, the light-permeable por-
tion5is formedtoinclude the clearance portion 50 formed
between the covering surface 420 of the plug wrap 42
and the outer circumferential surface 410 of the filter seg-
ment 41, and the clearance 412 among the fibers 411
forming the outer circumferential region 41a of the filter
segment 41. Accordingly, when a smoker looks at the
filter 4 from the side of the inhalation end 40, reflected
light of visible light reflecting off the covering surface 420
of the plug wrap 42 can be delivered through the light-
permeable portion 5 to the eyes of the smoker, so that
the smoker can recognize the color of the colored cov-
ering surface 420. As a result, the design of the filter 4
and the cigarette 1 with the filter 4 incorporated therein
canbe enhanced compared with conventional ones. That
is, it is possible to provide the filter 4 and the cigarette 1
superior in design to conventional ones.

[0034] Moreover, according to the filter 4 of the above
configuration, it is possible to cause the light reflected
from the covering surface 420 of the plug wrap 42 to
reflect irregularly by the fibers 411 forming the outer cir-
cumferential region 41a of the filter segment 41. Thus,
as the visible light reflecting off the covering surface 420
is diffused, the color of the colored covering surface 420
is easier for a smoker to visually recognize.

[0035] As has been described, the filter 4 according to
this embodiment has the light-permeable portion 5
formed therein which includes the clearance portion 50
and the clearance 412, but the light-permeable portion 5
may be formed by only one of these clearances. That is,
as the means for forming the light-permeable portion 5,
both the clearance portion 50 and the clearance 412 can
be adopted independently. Forexample, eveninthe case
where the covering surface 420 of the plug wrap 42 and
the outer circumferential surface 410 of the filter segment
41 are entirely bonded with each other at the inhalation
end 40 of the filter 4 and the clearance portion 50 is not
particularly provided, the light-permeable portion 5 may
be formed by the clearance 412 among the fibers 411
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forming the outer circumferential region 41a of the filter
segment 41 and light reflected from the colored covering
surface 420 may be delivered through this light-perme-
able portion 5 (clearance 412) to the eyes of a smoker.
Thus, the smoker can recognize the color of the colored
covering surface 420, and the design of the filter 4 can
be enhanced.

<First modified example>

[0036] Next, a filter 4A according to a first modified
example will be described. As represented in Fig. 5, in
the first modified example, an unapplied region 46, to
which the second adhesive 44 is not applied, is provided
in one of end regions in the long side direction of the
covering surface 420 of the plug wrap 42 that constitutes
the edge of the inhalation end 40 when the filter has been
shaped. The second adhesive 44 is applied along the
long side direction of the covering surface 420 of the plug
wrap 42. In that process, the second adhesive 44 may
be applied to the covering surface 420 in a strip shape,
or applied in a spiral shape or a wave shape.

[0037] As inthis modified example, by forming the un-
applied region 46 in one of the end regions that corre-
sponds to the inhalation end 40 when applying the sec-
ond adhesive 44 along the long side direction (longitudi-
nal axis direction when the filter has been shaped) of the
covering surface 420, itis possible to form the non-bond-
ed region Rnb along the entire region in the circumfer-
ential direction (entire circumference) of the inhalation
end 40 of the filter 4A when the filter 4A has been shaped.
That is, it is possible to form the clearance portion 50
annularly along the entire region in the circumferential
direction (entire circumference) of the inhalation end 40
of the filter 4A. As a result, as represented in Fig. 6, it is
possible to form the light-permeable portion 5, through
which light reflected from the colored covering surface
420 penetrates and is emitted to the outside, annularly
along the entire region in the circumferential direction of
the filter 4A. Accordingly, the area in which the light-per-
meable portion 5 is formed can be increased compared
with the example represented in Fig. 4. Thus, itis possible
to further increase the visual recognizability of the color
of the colored covering surface 420 and further enhance
the design of the filter 4A.

<Second modified example>

[0038] Next, a filter 4B according to a second modified
example will be described. Fig. 7 is a view representing
the schematic configuration of the filter 4B according to
the second modified example. Fig. 7 represents the struc-
ture of the filter 4B at the position of the inhalation end
40. In Fig. 7, reference sign 141 denotes a filter segment
according to the second modified example. The filter 4B
in the second modified example is different from that of
the above-described embodiment in the structure of the
filter segment 141. In the following, differences from the
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above embodiment will be mainly described.

[0039] The filter segment 141 includes the outer cir-
cumferential region 41a including the outer circumferen-
tial surface 410, and an inner circumferential region 41b
located further on the inside (center side of the filter ma-
terial) than the outer circumferential region 41a. Here,
the technical significance of the inner circumferential re-
gion 41b and the outer circumferential region 41a will be
described. The outer circumferential region 41a of the
filter segment 141 is formed as a low-density layer having
a lower fiber layer density than the inner circumferential
region 41b. The inner circumferential region 41b has a
fiber layer density equivalent to that of a filter material
used in a common cigarette filter.

[0040] The fiber layer density of the inner circumferen-
tial region 41b of the filter segment 141 is adjusted, for
example, within a range that satisfies the filtration per-
formance required for filtering smoke components con-
tained in mainstream smoke. On the other hand, the outer
circumferential region 41a of the filter segment 141 func-
tions as the light-permeable portion 5 that allows the vis-
ible light reflected off the covering surface 420 of the plug
wrap 42 to penetrate the clearance 412 among the fibers
411 forming the outer circumferential region 41a and be
delivered to the eyes of a smoker, as well as functions
to filter the smoke components contained in mainstream
smoke. From the viewpoint of increasing the penetration
efficiency of visible light when the outer circumferential
region 41a of the filter segment 141 functions as the light-
permeable portion 5, it is advantageous that the fiber
layer density of the outer circumferential region 41ais as
low as possible.

[0041] Therefore, in the second modified example, the
fiber layer density of the outer circumferential region 41a
of the filter segment 141 is set to a range of 0.05 to 0.12
[g/cm3]. However, this range of the fiber layer density in
the outer circumferential region 41a is given as a mere
example, and the fiber layer density is not limited to this
range. In this modified example, since the outer circum-
ferential region 41a of the filter segment 141 is formed
as a low-density layer having a lower fiber layer density
than the inner circumferential region 41b, it is possible
to favorably increase the penetration efficiency with
which the visible light having reflected off the covering
surface 420 of the plug wrap 42 penetrates the clearance
412 formed among the fibers 411 constituting the outer
circumferential region 41a of the filter segment 141, and
thereby to make the color of the colored covering surface
420 visually well recognizable. In this modified example,
even if the fiber layer density of the outer circumferential
region 41a of the filter segment 141 is reduced from the
viewpoint of securing the penetration efficiency of visible
light, it is possible to guarantee the filtration performance
required of the filter as a whole by making the fiber layer
density of the inner circumferential region 41b higher than
that of the outer circumferential region 41a.
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<Embodiment 2>

[0042] Next, a filter 4C according to Embodiment 2 will
be described. Fig. 8 is a view representing the schematic
configuration of the filter 4C according to Embodiment 2.
Fig. 8 represents the structure of the filter 4C at the po-
sition of the inhalation end 40. In the filter 4C, the filter
segment 41 and the plug wrap 42 are the same as those
of the filter 4 according to Embodiment 1. In this embod-
iment, a transparent coating layer 6 is formed which is a
transparent coating layer laminated on the colored cov-
ering surface 410 of the plug wrap 42. The transparent
coating layer 6 laminated on the covering surface 420 of
the plug wrap 42 faces the outer circumferential surface
410 of the filter segment 41, and is interposed between
the covering surface 420 of the plug wrap 42 and the
outer circumferential surface 410 of the filter segment 41.
[0043] The transparent coating layer 6 interposed be-
tween the covering surface 420 of the plug wrap 42 and
the outer circumferential surface 410 of the filter segment
41 exerts an effect equivalent to that of the clearance
portion 50 of Embodiment 1, and functions as the light-
permeable portion 5. That is, the transparent coating lay-
er 6 allows penetration of the reflected light of visible light
reflecting off the covering surface 420 of the plug wrap
42. Thus, when a smoker looks at the inhalation end 40
of the filter 4, the visible light reflecting off the covering
surface 420 of the plug wrap 42 can be delivered to the
eyes, so that the smoker can recognize the color of the
colored covering surface 420.

[0044] The transparent coating layer 6 may be formed,
for example, by building up a transparent varnish on the
covering surface 420 of the plug wrap 42. In this case, it
is preferable that a varnish thickness of approximately
50 wm is secured from the viewpoint of securing the pen-
etration efficiency of the visible light reflecting off the cov-
ering surface 420. Alternatively, the transparent coating
layer 6 may be formed, for example, by attaching a trans-
parent film, such as a cellulose film, to the covering sur-
face 420 of the plug wrap 42. In this case, it is preferable
that a film thickness of approximately 40 pm is secured
from the viewpoint of securing the penetration efficiency
of the visible light reflecting off the covering surface 420.
However, these varnish thickness and film thickness are
mere examples, and the applicable range is not limited
to these values.

[0045] In this embodiment, as the transparent coating
layer 6 is laminated on the covering surface 420 of the
plug wrap 42, it is possible to form the light-permeable
portion 5 according to the thickness of the transparent
coating layer 6 between the covering surface 420 and
the outer circumferential surface 410 regardless of the
aspect of bonding between the covering surface 420 of
the plug wrap 42 and the outer circumferential surface
410 of the filter segment 41. Accordingly, it is not neces-
sary to form the non-bonded region Rnb on the bonding
surface between the covering surface 420 and the outer
circumferential surface 410 at the inhalation end 40 as
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illustrated in Embodiment 1. That is, even if the covering
surface 420 and the outer circumferential surface 410
are bonded with each other along the entire circumfer-
ence of the filter 4 at the inhalation end 40, it is possible
to favorably form the light-permeable portion 5 by the
transparent coating layer 6.

[0046] While the preferred embodiments of the present
invention have been described, it is obvious to those
skilled in the art that various modifications, improve-
ments, combinations, etc. can be implemented with the
cigarette filter according to the present invention.

Reference Signs List
[0047]

1 Cigarette

2 Tobacco rod

3 Tipping paper

4 Filter

5 Light-permeable portion
6 Transparent coating layer

21 Tobacco shred

22 Wrapping paper

31 Ventilation hole

40 Inhalation end

41 Filter segment

41a Outer circumferential region
41b Inner circumferential region
42 Plug wrap

43 First adhesive

44 Second adhesive

45 Printing ink

50 Clearance portion

410 Outer circumferential surface
411 Fiber

412 Clearance

420 Covering surface

420A  Through-passage

Claims

1. A cigarette filter connected through tipping paper at
one end of a tobacco rod in which tobacco shreds
are wrapped in cigarette paper, the cigarette filter
comprising:

a filter material arranged at an inhalation end of
the filter; and

wrapping paper wrapping the filter material so
as to cover the outer circumferential surface of
the filter material, wherein

the wrapping paper is colored on its covering
surface that covers the filter material, and

the cigarette filter further comprises a light-per-
meable portion that is formed at the inhalation
end of the filter, on the inside of the filter lateral
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cross-section from the covering surface of the
wrapping paper.

The cigarette filter according to claim 1, wherein the
light-permeable portion is configured to include a
clearance among fibers forming an outer circumfer-
ential region of the filter material at the inhalation end
of the filter.

The cigarette filter according to claim 2, wherein the
fiber layer density in the outer circumferential region
of the filter material is lower than the fiber layer den-
sity in an inner circumferential region located further
on the central axis side of the filter material than the
outer circumferential region.

The cigarette filter according to any one of claims 1
to 3, wherein the light-permeable portion is config-
ured to include a clearance portion that is formed
between the covering surface of the wrapping paper
and the outer circumferential surface of the filter ma-
terial at the inhalation end of the filter.

The cigarette filter according to claim 4, wherein
the covering surface of the wrapping paperis bonded
with the outer circumferential surface of the filter ma-
terial in a part in the circumferential direction of the
filter material, and

the clearance portion is formed in a non-bonded re-
gion in which the covering surface of the wrapping
paper and the outer circumferential surface of the
filter material are not bonded with each other at the
inhalation end of the filter.

The cigarette filter according to claim 5, wherein
an adhesive used for bonding the covering surface
of the wrapping paper and the outer circumferential
surface of the filter material with each other is applied
along the longitudinal axis direction of the filter, and
the clearance portion is formed along the entire cir-
cumference of the inhalation end of the filter as an
unapplied region to which the adhesive is not applied
is formed at the inhalation end.

The cigarette filter according to any one of claims 1
to 6, wherein the light-permeable portion is config-
ured to include a transparent coating layer that is
laminated on the covering surface of the wrapping
paper at the inhalation end of the filter.

The cigarette filter according to any one of claims 1
to 7, wherein the wrapping paper is colored with a
printing ink printed on the covering surface.
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