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(54) CIGARETTE FILTER, AND MANUFACTURING APPARATUS AND METHOD THEREFOR

(57) In order to improve the productivity and quality,
the present invention provides an apparatus for manu-
facturing a cigarette filter, the apparatus comprising: a
wrapper paper feed unit for continuously feeding double
wrapper paper in the longitudinal direction; shaping rolls
which are oppositely arranged in pairs one above the
other, and shape the fed double wrapper paper in a

rounded shape along the widthwise profiles of the oppo-
site surfaces thereof, so as to continuously form a base
paper tube by connecting both widthwise ends of the dou-
ble wrapper paper to each other while the double wrapper
paper is pressed and conveyed between the rolls; and a
cutting unit for cutting the formed base paper tube into
predetermined lengths.
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Description

[Technical Field]

[0001] The present invention relates to a cigarette filter
and an apparatus and method for manufacturing the
same, and more specifically, to a cigarette filter having
improved productivity and quality, and an apparatus and
a method for manufacturing the same.

[Background Art]

[0002] Generally, a cigarette is a product manufac-
tured by wrapping tobacco, such as a tobacco leaf, with
cigarette paper and is used in such a manner that a user
inhales smoke generated by burning the cigarette paper
and the tobacco. A filter is provided at an inhalation end
so as to reduce harmful components in the smoke and
improve a taste of the smoke.
[0003] Specifically, the cigarette paper may be paper
which wraps around the cigarette and may be made of
flax or wood pulp. The inhalation end means a rear of
the cigarette wrapped by the cigarette paper. Here, the
filter may be variously provided as an acetate filter formed
by aggregating an acetate tow, a hollow filter having a
hollow portion inside an acetate filter, a capsule filter pro-
vided with a perfume capsule, and the like. Among the
above-described filters, a plurality of filters may be con-
nected in a lengthwise direction to be used.
[0004] However, since the conventional filter is provid-
ed to be in direct contact with an end of the cigarette,
there is a problem in that the filter is heated by heat gen-
erated during combustion of the cigarette. Accordingly,
harmful smoke having an unpleasant odor/taste is gen-
erated from the filter, and the filter for purifying harmful
components generates harmful substances instead,
thereby injuring smoker’s health.

[Disclosure]

[Technical Problem]

[0005] The present invention is directed to providing a
cigarette filter having improved productivity and quality,
and an apparatus and a method for manufacturing the
same.

[Technical Solution]

[0006] One aspect of the present invention provides
an apparatus for manufacturing a cigarette filter, the ap-
paratus including a wrapper paper feeding unit which
continuously feeds double wrapper paper in a lengthwise
direction thereof, shaping rolls which are each provided
with a pair of shaping rolls, which vertically facing to each
other such that the fed double wrapper paper is pressed
and transferred and a hollow base paper tube is contin-
uously formed, and shape the double wrapper paper into

a rounded shape along widthwise profiles of facing sur-
faces thereof, wherein the hollow base paper tube is
formed by connecting both ends of the double wrapper
paper in a lengthwise direction to each other; and a cut-
ting unit which cuts the formed base paper tube at preset
intervals.

[Advantageous Effects]

[0007] The present invention provides the following ef-
fects.
[0008] First, since double wrapper paper continuously
fed in a lengthwise direction thereof is formed in a round-
ed shape such that both ends thereof in a widthwise di-
rection are connected, a tube-shaped base paper tube
can be continuously formed in the lengthwise direction
without interruption of the feeding of the double wrapper
paper. Accordingly, it is possible to minimize a heat trans-
fer from a cigarette portion through the base paper tube
cut at certain intervals, thereby providing a hollow paper
tube filter which blocks the generation of harmful sub-
stances caused by an acetate filter being heated.
[0009] Second, while the double wrapper paper pass-
es through shaping rolls in multiple stages, the double
wrapper paper can be gradually shaped from a flat shape
to a circular tube shape according to a gradual change
in pressing angle. Accordingly, uniform hardness can be
maintained in each portion of a circumference of the dou-
ble wrapper paper, thereby improving roundness. As a
result, the double wrapper paper can be continuously fed
and shaped, and tearing thereof due to a sudden change
in shape can be prevented. Thus, a production delay or
a defect rate of a filter can be minimized to improve the
productivity and quality of a product.
[0010] Third, since both ends of sheets of wrapper pa-
per are connected through the superimposition coupling
between stepped portions due to coupling margin por-
tions, sealing properties and coupling stability with re-
spect to a joint of a paper tube can be improved, and
roundness and hardness of the paper tube can be im-
proved due to a basis weight difference between super-
imposed sheets of wrapper paper.
[0011] Fourth, unlike a case in which a plurality of joints
are formed on a cut surface of a paper tube formed
through a conventional spiral winding method, a base
paper tube is formed by connecting coupling margin por-
tions at both ends of double wrapper paper in a widthwise
direction to each other. Since one joint is formed on a cut
surface of the base paper tube and a joint portion is firmly
coupled through the superimposition between stepped
portions, even when the paper tube is subdivided to have
a length applicable to a cigarette, the base paper tube
can maintain high hardness.

[Description of Drawings]

[0012]
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FIG. 1 is a side view illustrating an apparatus for
manufacturing a cigarette filter according to an ex-
emplary embodiment of the present invention.
FIG. 2 is a front view illustrating an alignment cou-
pling unit in the apparatus for manufacturing the cig-
arette filter according to the exemplary embodiment
of the present invention.
FIG. 3 is a plan view illustrating a shaping roll in the
apparatus for manufacturing the cigarette filter ac-
cording to the exemplary embodiment of the present
invention.
FIG. 4 is a cross-sectional view illustrating double
wrapper paper in the apparatus for manufacturing
the cigarette filter according to the exemplary em-
bodiment of the present invention.
FIG. 5 is an exemplary view illustrating a process of
forming double wrapper paper in the apparatus for
manufacturing the cigarette filter according to the ex-
emplary embodiment of the present invention.
FIG. 6 is a cross-sectional view illustrating a base
paper tube in the apparatus for manufacturing the
cigarette filter according to an exemplary embodi-
ment of the present invention.
FIG. 7 is a flowchart of a method of manufacturing
a cigarette filter according to an exemplary embod-
iment of the present invention.
FIG. 8 is a cross-sectional view illustrating a cigarette
to which a cigarette filter according to an exemplary
embodiment of the present invention is applied.
FIG. 9 is a cross-sectional view taken along line V-
W of FIG. 8.

[Modes of the Invention]

[0013] Hereinafter, a cigarette filter and an apparatus
and method for manufacturing the same according to ex-
emplary embodiments of the present invention will be
described in detail with reference to the accompanying
drawings.
[0014] FIG. 1 is a side view illustrating an apparatus
for manufacturing a cigarette filter according to an exem-
plary embodiment of the present invention. FIG. 2 is a
front view illustrating an alignment coupling unit in the
apparatus for manufacturing the cigarette filter according
to the exemplary embodiment of the present invention.
FIG. 3 is a plan view illustrating a shaping roll in the ap-
paratus for manufacturing the cigarette filter according
to the exemplary embodiment of the present invention.
FIG. 4 is a cross-sectional view illustrating double wrap-
per paper in the apparatus for manufacturing the ciga-
rette filter according to the exemplary embodiment of the
present invention. FIG. 5 is an exemplary view illustrating
a process of forming double wrapper paper in the appa-
ratus for manufacturing the cigarette filter according to
the exemplary embodiment of the present invention. FIG.
6 is a cross-sectional view illustrating a base paper tube
in the apparatus for manufacturing the cigarette filter ac-
cording to the exemplary embodiment of the present in-

vention.
[0015] As shown in FIGS. 1 to 6, an apparatus 100 for
manufacturing a cigarette filter according to the exem-
plary embodiment of the present invention includes a
wrapper paper feeding unit 10, shaping rolls 20, and a
cutting unit 40.
[0016] Here, the wrapper paper feeding unit 10 may
be provided at a front end of the manufacturing apparatus
100 such that double wrapper paper d is continuously
fed in a lengthwise direction thereof and may include a
pair of winding rolls 10a and 10b, a gluing nozzle 10c,
and an alignment coupling unit 10d. Specifically, the dou-
ble wrapper paper d has a width corresponding to a ref-
erence width preset according to a diameter of the ciga-
rette filter and means wrapper paper which is continuous
in a lengthwise direction thereof. The reference width
may be set to a length of an outer circumference of the
cigarette filter.
[0017] In addition, the double wrapper paper d may be
provided with a sheet of wrapper paper and may be pro-
vided with one or more sheets of wrapper paper which
are coupled so as to be superimposed on each other in
a thickness direction thereof. In the present exemplary
embodiment, an example will be described in which the
double wrapper paper d is provided with a pair of sheets
of wrapper paper which are coupled so as to overlap
each other.
[0018] Specifically, first wrapper paper a and second
wrapper paper b are wound on the winding rolls 10a and
10b in a lengthwise direction thereof. The winding rolls
10a and 10b may be disposed behind and at a front end
of the wrapper paper feeding unit 10 so as to be rotated
in the lengthwise direction. Here, the first wrapper paper
a and the second wrapper paper b may be provided in
series in the lengthwise direction thereof and may be
made of paper materials having different basis weights.
The basis weight means a weight per unit area of paper.
[0019] In this case, the first wrapper paper a and the
second wrapper paper b may have a width corresponding
to the reference width. The second wrapper paper b,
which wraps an outer circumference of the first wrapper
paper a when being shaped into a circular shape, may
be provided to further have a certain margin width. That
is, the second wrapper paper b may be provided to have
a width less than or equal to the reference width, and the
first wrapper paper a may be provided to have a width
less than the reference width and the width of the second
wrapper paper b.
[0020] The first wrapper paper a and the second wrap-
per paper b pulled out from the winding rolls 10a and 10b
may be transferred toward the alignment coupling unit
10d along a plurality of guide rollers 10f. That is, the guide
rollers 10f may be provided in multiple stages along a
path from the first winding roll 10a to a front of the align-
ment coupling unit 10d and may be provided in multiple
stages along a path from the second winding roller 10b
to the front of the alignment coupling unit 10d.
[0021] In this case, the gluing nozzle 10c is disposed
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at an upper end in front of the second winding roller 10b
on which the second wrapper paper b is wound. An ad-
hesive may be applied on an upper surface of the second
wrapper paper b pulled out from the second winding roller
10b through the gluing nozzle 10c.
[0022] On the other hand, referring to FIGS. 1 and 2,
the alignment coupling unit 10d may be provided with a
pair of alignment rollers 11 and 12 disposed so as to
vertically face each other.
[0023] Specifically, the first wrapper paper a and the
second wrapper paper b are pulled out and transferred
in the lengthwise direction along the guide rollers 10f and
are interposed in a space between the alignment rollers
11 and 12 in a state in which the first wrapper paper a is
superimposed on the upper surface of the second wrap-
per paper b.
[0024] Here, as the alignment rollers 11 and 12 are
rotated, the first wrapper paper a and the second wrapper
paper b may be continuously pulled out from the winding
rollers 10a and 10b and transferred to the rear of the
wrapper paper feeding unit 10.
[0025] The first wrapper paper a and the second wrap-
per paper b passing through the alignment rollers 11 and
12 may be vertically pressed and coupled. Here, the
alignment coupling unit 10d may include a lower align-
ment roller 11 which is rotated by a rotation driving portion
and has an alignment groove 11a formed along an outer
circumference thereof and an upper alignment roller 12
which is inserted into the alignment groove 11a and ro-
tated.
[0026] In this case, a width of the alignment groove
11a may have a coupling interval preset to be less than
a width of the first wrapper paper a and a width of the
second wrapper paper b from the width of the first wrap-
per paper a or the second wrapper paper b.
[0027] Here, referring to FIGS. 2 to 4, one end of the
first wrapper paper a in a widthwise direction is disposed
to come into close contact with one end of the alignment
groove 11a in a widthwise direction, and the other end
of the second wrapper paper b in a widthwise direction
is disposed to come into close contact with the other end
in the widthwise direction of the alignment groove 11a.
As a result, one ends of the first wrapper paper a and the
second wrapper paper b in the widthwise directions may
be aligned and spaced apart from each other so as to
correspond to the coupling interval. The first wrapper pa-
per a and the second wrapper paper b may be vertically
pressed and coupled so as to be superimposed on each
other in a mutually aligned state.
[0028] Here, an interval between the alignment groove
11a and the upper alignment roller 12 may be formed to
correspond to the sum of thicknesses of the first wrapper
paper a and the second wrapper paper b. A rotational
direction of the lower alignment roller 11 and a formation
direction of the alignment groove 11a may be the same
as a lengthwise direction or a transfer direction of each
wrapper paper a or b.
[0029] As a result, the first wrapper paper a and the

second wrapper paper b may be continuously pulled out,
aligned, and coupled so as to be superimposed on each
other. The double wrapper paper d may be continuously
formed in the lengthwise direction thereof and thus may
be fed to the rear of the wrapper paper feeding unit 10.
That is, the double wrapper paper d means that the first
wrapper paper a and the second wrapper paper b are
coupled.
[0030] A first coupling margin portion d1 is formed at
one end of the double wrapper paper d in a widthwise
direction due to the first wrapper paper a which protrudes
from one end of the second wrapper paper b in the width-
wise direction to one side thereof in the widthwise direc-
tion. In addition, a second coupling margin portion d2 is
formed at the other end of the double wrapper paper d
in the widthwise direction due to the second wrapper pa-
per b which protrudes from the other end of the first wrap-
per paper a in the widthwise direction to the other side
thereof in the widthwise direction.
[0031] Meanwhile, referring to FIGS. 1 to 6, the shap-
ing roll 20 is disposed behind the wrapper paper feeding
unit 10 and is provided with a pair of shaping rolls verti-
cally facing each other. Here, the shaping roll 20 may be
provided with a plurality of pairs of shaping rolls disposed
in multiple stages in a direction in which the double wrap-
per paper d is fed and transferred, i.e., the lengthwise
direction of the double wrapper paper d.
[0032] Specifically, one shaping roll 20 may be provid-
ed to include a lower shaping roller 21 and an upper shap-
ing roller, which are disposed to vertically face each other.
The double wrapper paper d may be pressed and trans-
ferred between the lower shaping roller 21 and the upper
shaping roller.
[0033] Here, the lower shaping roller 21 may be rotated
integrally with the lower alignment roller 11. That is, a
pulley 23 provided at one side of the lower shaping roller
21 and a pulley 13 provided at one side of the lower align-
ment rollers 11 may be connected through a tension belt
or the like and thus may be rotated integrally with each
other.
[0034] A shaping groove 21a is formed so as to be
recessed inward in a radial direction of the lower shaping
roller 21 from a surface thereof, and the upper shaping
roller is inserted into the shaping groove 21a. In this case,
the upper shaping roller may be a member configured to
press the double wrapper paper d against a surface of
the shaping groove 21a and may be provided as a roller
member or a bar member which has a surface shape
corresponding to a widthwise profile of the surface of the
shaping groove 21a.
[0035] Here, the double wrapper paper d is shaped
into a rounded shape along a widthwise profile of facing
surfaces of the lower shaping roller 21 and the upper
shaping roller. That is, the double wrapper paper d may
be pressed between the lower shaping roller 21 and the
upper shaping roller and thus may be shaped to corre-
spond to the surface shape of the shaping groove 21a.
[0036] In this case, an interval between the facing sur-
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faces of the lower shaping roller 21 and the upper shaping
roller may be less than or equal to the sum of the thick-
nesses of the first wrapper paper a and the second wrap-
per paper b. The double wrapper paper d may be pressed
and accurately shaped between the rollers.
[0037] The double wrapper paper d passing through
the shaping rolls 20 may be shaped into a rounded shape.
Both ends of the double wrapper paper d in the widthwise
direction may be connected to each other to form a base
paper tube e. That is, the base paper tube e means that
both ends of the double wrapper paper d in the widthwise
direction are connected to each other. In this case, as
the double wrapper paper d is transferred in the length-
wise direction thereof and is shaped into a rounded shape
by the shaping rolls 20, the base paper tube e may be
continuously formed.
[0038] Here, a rotational direction of the lower shaping
roller 21 and a formation direction of the shaping groove
21a may be the same as the lengthwise direction of the
double wrapper paper d, i.e., a transfer direction or a
feeding direction of the double wrapper paper d. There-
fore, unlike a conventional method of manufacturing a
paper tube such as a spiral winding method or a length-
wise rotating method, the base paper tube e may be con-
tinuously formed in the lengthwise direction without in-
terruption of the feeding of the double wrapper paper d,
thereby considerably improving productivity of a product.
[0039] On the other hand, referring to FIGS. 3 to 5, the
shaping rolls 20 may be provided in multiple stages along
the transfer direction of the double wrapper paper d.
[0040] That is, one shaping roll 20 may be provided
with the pair of shaping rolls which vertically face each
other. A plurality of pairs of shaping rolls 20a, 20b, 20c,
20d, 20e, 20f, and 20g may be disposed in multiple stag-
es in the transfer direction of the double wrapper paper d.
[0041] In this case, gradient indexes in widthwise pro-
files of the shaping rolls 20 disposed in the multiple stages
with respect to surfaces of shaping grooves 21a, 21b,
21c, 21d, 21e, 21f, and 21g may be gradually increased
in a direction opposite to the transfer direction of the dou-
ble wrapper paper d.
[0042] Here, the gradient index is similar in concept to
curvature, and it may be understood that as a shape ap-
proaches a plane, a gradient index thereof becomes low-
er, and as a shape approaches a circle, a gradient index
thereof becomes higher.
[0043] Specifically, the shaping groove 21a of the front
shaping roll 20a adjacent to the alignment coupling unit
10d is provided in a shape (with a low gradient index)
close to a plane. The shaping groove 21g, which has a
widthwise profile (with a high gradient index) close to a
circle, is formed in the shaping roll 20g far away from the
alignment coupling unit 10d.
[0044] Specifically, the shaping groove 21a of the first
shaping roll 20a in the forefront is provided in a shape in
which both ends thereof in a widthwise direction are in-
clined upward at a certain angle. The double wrapper
paper d passing through the first shaping roll 20a is

formed into a shape in which both ends thereof in the
widthwise direction are inclined upward.
[0045] The shaping groove 21b of the second shaping
roll 20b behind the first shaping roll 20a is provided in a
shape in which both ends thereof in a widthwise direction
are inclined upward. The double wrapper paper d passing
through the second shaping roll 20b is shaped into a
shape in which both ends thereof in a widthwise direction
are inclined upward. In addition, the shaping groove 21c
of the third shaping roll 20c behind the second shaping
roll 20b is provided in a shape in which both ends thereof
in a widthwise direction are inclined upward. The shaping
groove 21c is provided in a shape in which a central por-
tion thereof is bent downward at a certain angle.
[0046] The shaping groove 21d of the fourth shaping
roll 20d behind the third shaping roll 20c is provided in a
shape in which both ends thereof in a widthwise direction
are inclined upward. The shaping groove 21d is provided
in a shape in which a central portion thereof is recessed
in a rounded shape.
[0047] In addition, recessed depths of central portions
are gradually increased in the order of the fifth shaping
roll 20e, the sixth shaping roll 20f, and the seventh shap-
ing roll 20g, and widths between both ends thereof are
gradually decreased. The shaping groove 21g having a
widthwise profile close to a circle is formed in the seventh
shaping roll 20g.
[0048] In this case, while the double wrapper paper d
passes through each shaping roll, the double wrapper
paper d is formed such that respective portions such as
both ends and a central portion thereof in the widthwise
direction are sequentially rounded. The double wrapper
paper d may be gradually shaped from a flat shape to a
circular shape.
[0049] As described above, while the double wrapper
paper d is being passed through the shaping rolls 20
provided in the multiple stages, the double wrapper paper
d may be shaped from a flat shape into a circular tube
shape according to a gradual change in pressing angle.
Accordingly, uniform hardness may be maintained in
each portion of a circumference of the double wrapper
paper d, thereby accurately shaping the double wrapper
paper d so as to have high roundness.
[0050] Furthermore, a buffer region may be formed be-
tween the double wrapper paper d fed in a flat shape and
the base paper tube e shaped into a circular shape
through the plurality of shaping rolls 20. Thus, the double
wrapper paper d may be continuously fed and shaped,
and tearing thereof due to a sudden change in shape
may be prevented. As a result, it is possible to minimize
a production delay due to tearing of the double wrapper
paper d and a defect rate due to low roundness, thereby
improving the productivity and quality of a product.
[0051] In addition, since the double wrapper paper d
is formed by coupling the pair of sheets of wrapper paper
a and b having different basis weights so as to be super-
imposed on each other, hardness of the base paper tube
e may be increased, and roundness of the base paper
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tube e may be further improved due to a hardness differ-
ence between inner wrapper paper and outer wrapper
paper. That is, since the second wrapper paper b having
low hardness is coupled so as to be superimposed on
an outer circumference of the first wrapper paper a having
high hardness, the second wrapper paper b may be
pressed outward in a radial direction thereof by a hard-
ness difference between two sheets of wrapper paper a
and b, thereby forming the high quality base paper tube
e having flattened outer and inner circumferences.
[0052] Meanwhile, when the double wrapper paper d
passes through the shaping rolls 20 and is shaped into
a rounded shape, the coupling margin portions d1 and
d2 provided at both ends of the double wrapper paper d
in the widthwise direction may be coupled so as to be
superimposed on each other, and thus, the base paper
tube e may be formed.
[0053] That is, the second coupling margin portion d2
protruding from the other end of the double wrapper pa-
per d in a stepped manner may be superimposed on an
upper surface of the first coupling margin portion d1 pro-
truding from one end of the double wrapper paper d in a
stepped manner, and thus, both ends of the double wrap-
per paper d in the widthwise direction may be connected
to each other. Both ends of the base paper tube e may
be firmly coupled to each other through the superimpo-
sition coupling between stepped portions, and sealing
properties of a joint portion of the base paper tube e may
be improved
In addition, the cutting unit 40 may be disposed behind
the shaping rolls 20 and may cut the formed base paper
tube e at preset intervals. The base paper tube e may be
cut to manufacture a paper tube filter.
[0054] In this case, the paper tube filter may be dis-
posed between a cigarette portion and a base filter made
of an acetate material, thereby reducing a heat transfer
toward the base filter when the cigarette portion is burned
and minimizing the formation of hazardous substances
caused by the base filter being heated.
[0055] Here, the interval at which the base paper tube
e is cut may be set to a size which is applicable to one
cigarette and may also be set differently according to
demands of individual cigarette manufacturers. Here,
since the base paper tube e is formed by connecting both
ends of the double wrapper paper d in the widthwise di-
rection, one joint is formed on a cut surface of the base
paper tube e. That is, unlike a case in which a plurality
of joints are expansively formed in an oblique shape on
a cut surface of a paper tube formed through a conven-
tional spiral winding method, one joint is formed on the
cut surface of the paper tube filter.
[0056] Furthermore, since the joint portion of the paper
tube filter is firmly coupled through the superimposition
between stepped portions due to the coupling margin
portions d1 and d2, even when the paper tube filter is
subdivided to have a length applicable to a cigarette, the
paper tube filter may maintain high hardness.
[0057] A wrapper paper addition unit 50 may be pro-

vided between the shaping roll 20 and the cutting unit 40
to feed third wrapper paper c coated with an adhesive to
an outer circumference of the base paper tube e in a
lengthwise direction thereof such that the coupling mar-
gin portions d1 and d2 are covered.
[0058] Specifically, the wrapper paper addition unit 50
may include a third winding roll 50a on which the third
wrapper paper c is wound, a gluing nozzle 50b configured
to apply an adhesive on one surface of the third wrapper
paper c pulled out from the third winding roll 50a, and an
entry unit 50c configured to feed and press the third wrap-
per paper against the outer circumference of the base
paper tube e.
[0059] In this case, the third wrapper paper c is made
of a paper material which has a preset reference width
so as to correspond to a diameter of the paper tube filter
and is continuous in a lengthwise direction thereof. The
third wrapper paper c is wound on the third winding roll
50a in the lengthwise direction thereof. That is, the third
wrapper paper c may be provided to further have a certain
margin width from the width of the first wrapper paper a
or the second wrapper paper b and may be coupled to
surround the outer circumference of the base paper tube
e.
[0060] In this case, a hollow shaping hole may be
formed in the entry unit 50c. That is, in a state in which
the third wrapper paper c is disposed along an inner cir-
cumference of the shaping hole, the base paper tube e
ejected from the shaping rolls 20 is inserted into the shap-
ing roll hole, and the third wrapper paper c may be added
along the outer circumference of the base paper tube e
and transferred.
[0061] Here, the third wrapper paper c may be made
of a paper material having a basis weight lower than that
of the first wrapper paper a and the second wrapper paper
b. As described above, since the third wrapper paper c
is added to the outer circumference of the base paper
tube e, hardness of the base paper tube e may be in-
creased, and a joint portion between the coupling margin
portions d1 and d2 may be more stably sealed.
[0062] In this case, a finishing unit 30 may be provided
behind the entry unit 50c. Specifically, the finishing unit
30 may include a shaping frame 30a which has an inner
diameter corresponding to an outer diameter of the paper
tube filter and a heating chamber 30b which heats the
base paper tube e such that the adhesive is cured. That
is, the base paper tube e ejected from the shaping roll
20 is inserted into the shaping frame 30a in a state in
which the third wrapper paper c is added thereto. In this
case, the base paper tube e may be pressed against the
inner circumference of the shaping frame 30a and may
be aligned in a precise circular tube shape.
[0063] The heating chamber 30b may have an inner
diameter corresponding to the outer diameter of the base
paper tube e like the shaping frame 30a and may be
heated to a certain temperature. Here, the adhesive is
provided as a thermosetting adhesive, and a shape of
the base paper tube e introduced into the heating cham-
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ber 30b may be fixed as the adhesive is cured in a state
in which the base paper tube e is aligned in the circular
tube shape.
[0064] In this case, in a state in which finish treatment
is performed on the base paper tube e through the fin-
ishing unit 30, the base paper tube e may be transferred
to the cutting unit 40 and cut.
[0065] Meanwhile, a filter ejection unit 60 may be pro-
vided behind the cutting unit 40. Here, the filter ejection
unit 60 may include a pickup drum 60a, a reject air gun
60b, a vision camera 60c, a discrimination unit 60d, and
an accommodation unit 60e.
[0066] Specifically, a plurality of pickup grooves con-
figured to pick up the cut paper tube filters are formed on
an outer circumference of the pickup drum 60a, and the
cut paper tube filters may be picked up through the pickup
grooves one by one and thus may be rotated and trans-
ferred.
[0067] In this case, the vision camera 60c configured
to capture a cross-sectional image of the paper tube filter
is provided at one side of one pickup groove, and the
cross-sectional image captured by the vision camera 60c
may be transferred to the discrimination unit 60d. Here,
the discrimination unit 60d may determine whether the
paper tube filter is defective by measuring a position or
the like of a hollow portion of the paper tube filter from
the captured cross-sectional image.
[0068] The reject air gun 60b is operated according to
a discrimination result of the discrimination unit 60d, and
thus, a defective paper tube filter is ejected to the outside
of the pickup groove, and a non-defective paper tube
filter, which is not ejected by the reject air gun 60b, may
be collected in the accommodation unit 60e.
[0069] Accordingly, since it is automatically deter-
mined whether the manufactured paper tube filter is de-
fective and the defective paper tube filter is automatically
removed, an additional inspection process or human con-
sumption may be minimized, thereby considerably im-
proving the productivity of a product.
[0070] On the other hand, FIG. 7 is a flowchart of a
method of manufacturing a cigarette filter according to
an exemplary embodiment of the present invention.
[0071] As shown in FIG. 7, the method of manufactur-
ing a cigarette filter includes the following operations.
[0072] First, referring to FIGS. 1 to 7, the first wrapper
paper a and the second wrapper paper b are pulled out
from the winding rolls 10a and 10b in the widthwise di-
rections thereof, and an adhesive is applied on one sur-
face of facing surfaces of sheets of wrapper paper a and
b (s10).
[0073] That is, the first wrapper paper a and the second
wrapper paper b are disposed to vertically face each oth-
er. The adhesive may be applied on one surface of a
lower surface of the first wrapper paper a and an upper
surface of the upper surface of the second wrapper paper
b, which face each other when the first wrapper paper a
and the second wrapper paper b are disposed so as to
face each other.

[0074] In this case, the first wrapper paper a and the
second wrapper paper b may have different basis
weights in order to increase hardness of the double wrap-
per paper d. The basis weight of the first wrapper paper
a may be greater than that of the second wrapper paper b.
[0075] In addition, the first wrapper paper a and the
second wrapper paper b may have a preset margin width
such that one thereof surrounds the other thereof. Each
of the first wrapper paper a and the second wrapper paper
b may have a width less than a reference width preset
according to a diameter of the paper tube filter. That is,
the second wrapper paper b may have a width less than
or equal to the reference width, and the first wrapper pa-
per a may have a width less than the reference width and
the width of the second wrapper paper b.
[0076] The first wrapper paper a and the second wrap-
per paper b are coupled so as to be superimposed on
each other, and thus, the double wrapper paper d is con-
tinuously formed in a lengthwise direction thereof (s20).
Specifically, the first wrapper paper a and the second
wrapper paper b are aligned such that one ends thereof
in the widthwise directions are spaced apart from each
other by a preset coupling interval. In this case, when the
aligned first wrapper paper a and second wrapper paper
b are vertically pressed such that facing surfaces thereof
come into close contact with each other, the first wrapper
paper a and the second wrapper paper b are coupled to
form the double wrapper paper d.
[0077] In this case, the coupling margin portions d1
and d2, which are not superimposed on each other, are
formed at both ends of the double wrapper paper d so
as to correspond to the coupling interval.
[0078] The double wrapper paper d is pressed and
transferred in a lengthwise direction thereof and is grad-
ually shaped into a rounded shape by the shaping rolls
20 which are each provided with a pair of shaping rolls
so as to vertically face each other and are disposed in
multiple stages such that gradient indexes in widthwise
profiles of surfaces thereof are gradually increased in a
transfer direction of the double wrapper paper (s30). The
coupling margin portions d1 and d2 at both ends of the
double wrapper paper d in a widthwise direction may be
connected to each other, and thus, the base paper tube
e may be continuously formed.
[0079] As described above, while the double wrapper
paper d passes through the shaping rolls 21 provided in
the multiple stages, the double wrapper paper d may be
formed from a flat shape into a circular tube shape ac-
cording to a gradual change in pressing angle. Accord-
ingly, uniform hardness may be maintained in each por-
tion of a circumference of the double wrapper paper d,
thereby accurately shaping the double wrapper paper d
so as to have high roundness.
[0080] Furthermore, a buffer region may be formed be-
tween the double wrapper paper d fed in a flat shape and
the base paper tube e shaped into a circular shape
through the plurality of shaping rolls 20. Thus, processes
of feeding and shaping the double wrapper paper d may
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be continuously performed without tearing of the double
wrapper paper d due to a sudden change in shape. As
a result, it is possible to minimize a production delay due
to the tearing of the double wrapper paper d or a defective
ratio due to low roundness, thereby improving the pro-
ductivity and quality of a product
In this case, when the coupling margin portions d1 and
d2 at both ends of the double wrapper paper d may be
coupled so as to be superimposed on each other, the
third wrapper paper c may be added along an outer sur-
face of the coupled coupling margin portions d1 and d2.
[0081] Specifically, the third wrapper paper c may be
selected to have a basis weight lower than that of the
second wrapper paper b. In this case, the third wrapper
paper c may be selected to have a reference width preset
according to a diameter of the paper tube filter, the sec-
ond wrapper paper b may be provided to have a width
less than that of the third wrapper paper c, and the first
wrapper paper a may be provided to have a width less
than that of the second wrapper paper b.
[0082] As described above, since the double wrapper
paper d is formed by coupling a pair of sheets of wrapper
paper a and b having different basis weights so as to be
superimposed on each other, hardness of the base paper
tube e may be increased, and roundness of the base
paper tube e may be further improved due to a hardness
difference between inner wrapper paper and outer wrap-
per paper.
[0083] In addition, both ends of the base paper tube e
are connected by a pair of coupling margin portions d1
and d2 being superimposed on each other, and the third
wrapper paper is added to a portion at which the coupling
margin portions d1 and d2 are connected. Accordingly,
the hardness of the base paper tube e is increased, and
sealing properties from an inner hollow portion in a radial
direction of the base paper tube e may be significantly
improved.
[0084] Finally, finish treatment is performed on the
base paper tube e by the finishing unit 30, and the finish-
treated base paper tube e is cut at preset intervals to
manufacture a paper tube filter (s40).
[0085] As described above, unlike a case in which a
plurality of joints are formed on a cut surface of a paper
tube formed through a conventional spiral winding meth-
od, one joint is formed on a cut surface of the base paper
tube e formed by connecting both ends of the double
wrapper paper d in a widthwise direction, and a joint por-
tion is firmly coupled through the superimposition be-
tween stepped portions by the coupling margin portions
d1 and d2. Thus, even when the paper tube filter is sub-
divided to have a length applicable to a cigarette, the
paper tube filter may maintain high hardness.
[0086] On the other hand, FIG. 8 is a cross-sectional
view illustrating a cigarette to which a cigarette filter ac-
cording to an exemplary embodiment of the present in-
vention is applied, and FIG. 9 is a cross-sectional view
taken along line V-W of FIG. 8.
[0087] As shown in FIGS. 8 and 9, a cigarette filter 200

includes a paper tube filter 220, a base filter 230, and tip
paper 240.
[0088] Here, the paper tube filter 220 may include a
first wrapper paper portion 220a and a second wrapper
paper portion 220b. Specifically, it may be understood
that the first wrapper paper portion 220a means an inner
circumferential side of the paper tube filter 220 formed
by first wrapper paper a and the second wrapper paper
portion 220b means an outer circumferential side of the
paper tube filter 220 formed by second wrapper paper b.
[0089] Meanwhile, the first wrapper paper portion 220a
may be formed by connecting both ends of the first wrap-
per paper a in a widthwise direction which is formed in a
rounded shape such that a hollow portion is formed there-
in. In this case, the first wrapper paper a may be made
of a paper material having a first basis weight.
[0090] The second wrapper paper portion 220b may
be formed to surround an outer circumference of the first
wrapper paper portion 220a due to the second wrapper
paper portion b made of a paper material having a second
basis weight different from the first basis weight. Here,
the second basis weight may be less than the first basis
weight.
[0091] Accordingly, the second wrapper paper portion
220b having relatively low hardness may be coupled so
as to be superimposed on an outer circumference of the
first wrapper paper portion 220a having relatively high
hardness, a circular shape may be maintained due to a
hardness difference between the wrapper paper portions
220a and 220b, and overall hardness of the paper tube
filter 220 may be improved.
[0092] In this case, the second wrapper paper portion
220b may be coupled so as to be superimposed such
that the second wrapper paper b surrounds the outer
circumference of the first wrapper paper portion 220a.
The second wrapper paper portion 220b may be formed
by connecting both ends of the second wrapper paper b
in a widthwise direction to each other. Here, both ends
of the second wrapper paper portion 220b in a circum-
ferential direction are connected to each other at posi-
tions which are spaced a coupling interval preset from a
portion, at which both ends of the first wrapper paper
portion 220a are connected, in a circumferential direc-
tion.
[0093] Specifically, in a state in which the first wrapper
paper a and the second wrapper paper b are aligned
such that one ends thereof in the widthwise directions
are spaced apart from each other by the preset coupling
interval, the first wrapper paper a and the second wrapper
paper b are coupled so as to be superimposed on each
other.
[0094] That is, a first coupling margin portion d1 cor-
responding to one end of the first wrapper paper a in a
widthwise direction, which protrudes from one end of the
second wrapper paper b in a widthwise direction to one
side thereof, may be coupled so as to be superimposed
on a second coupling margin portion d2 corresponding
to the other end of the second wrapper paper b in the
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widthwise direction, which protrudes from the other end
of the first wrapper paper a in the widthwise direction to
the other side thereof in the widthwise direction. Accord-
ingly, a portion d3, at which both ends of the first wrapper
paper portion 220a in the circumferential direction are
connected, and a portion d4, at which both ends of the
second wrapper paper portion 220b in the circumferential
direction are connected, may be disposed so as to be
misaligned with each other. Sealing properties from a
hollow portion 221 of the paper tube filter 220 in a radial
direction may be significantly improved.
[0095] Furthermore, unlike a conventional case in
which wrapper paper has been spirally wound a plurality
of times, a paper tube having sufficient hardness may be
formed only by winding two sheets of wrapper paper hav-
ing two different basis weights in a widthwise direction
and connecting both ends thereof.
[0096] In addition, since one joint is formed at a front
end and a rear end of the formed paper tube and joint
portions are coupled so as to be superimposed on each
other in a stepped manner by the coupling margin por-
tions d1 and d2, the paper tube filter 220 subdivided to
have a length applicable to a cigarette may maintain high
hardness.
[0097] Of course, a third wrapper paper portion may
be further formed by coupling third wrapper paper so as
to be superimposed on an outer circumference of the
paper tube filter 220.
[0098] The paper tube filter 220 is coupled to a rear
end of a cigarette portion 210 filled with a tobacco. In
addition, the base filter 230 is connected to the paper
tube filter 220 so as to be spaced apart from the cigarette
portion 210 with the hollow portion 221 of the paper tube
filter 220 between the base filter 239 and the cigarette
portion 210. Here, the base filter 230 may be variously
provided as an acetate filter formed by aggregating an
acetate tow, a hollow filter having a hollow portion inside
an acetate filter, a capsule filter provided with a perfume
capsule, or the like. It may be understood that the base
filter 230 includes a complex filter in which a plurality of
filters among the above-described filters are connected
in a lengthwise direction thereof.
[0099] The tip paper 240 is fixed to the rear end of the
cigarette portion 210 to surround outer circumferences
of the paper tube filter 220 and the base filter 230. In this
case, the tip paper 240 is made of a thin paper material
having a plurality of pores and is coupled to the rear end
of the cigarette portion 210 to integrally surround the out-
er circumferences of the paper tube filter 220 and the
base filter 230.
[0100] As described above, since the hollow paper
tube filter 220 is disposed between the cigarette portion
210 and the base filter 230, combustion heat of the cig-
arette portion 210 may be prevented from being directly
transferred to the base filter 230, thereby preventing gen-
eration of hazardous substances caused by the base fil-
ter 230 being heated and burned.
[0101] As described above, the present invention is

not limited to the above-described exemplary embodi-
ments, and variations and modifications may be made
by those skilled in the art without departing from the scope
of the present invention. The modified embodiments are
within the scope of the present invention.

[Industrial applicability]

[0102] The present invention may be applied to an in-
dustry for manufacturing cigarettes by providing a ciga-
rette filter and an apparatus and method for manufactur-
ing the same.

Claims

1. An apparatus for manufacturing a cigarette filter, the
apparatus comprising:

a wrapper paper feeding unit which continuously
feeds double wrapper paper in a lengthwise di-
rection thereof;
shaping rolls which are each provided with a pair
of shaping rolls, which vertically face each other
such that the fed double wrapper paper is
pressed and transferred and a hollow base pa-
per tube is continuously formed, and shape the
double wrapper paper into a rounded shape
along widthwise profiles of facing surfaces
thereof, wherein the hollow base paper tube is
formed by connecting both ends of the double
wrapper paper in a lengthwise direction to each
other; and
a cutting unit which cuts the formed base paper
tube at preset intervals.

2. The apparatus of claim 1, wherein the shaping rolls
are disposed in multiple stages in a transfer direction
of the double wrapper paper such that gradient in-
dexes of the widthwise profiles of the respective sur-
faces disposed in the multiple stages are increased
in a direction opposite to the transfer direction of the
double wrapper paper.

3. The apparatus of claim 1, wherein:

the wrapper paper feeding unit includes a pair
of winding rolls on which first wrapper paper and
second wrapper paper are wound;
a gluing nozzle which applies an adhesive to the
wrapper paper pulled out from each of the wind-
ing rolls; and
an alignment coupling unit which couples the
first wrapper paper and the second wrapper pa-
per so as to be superimposed on each other,
wherein the first wrapper paper and the second
wrapper paper are aligned in a state in which
both ends thereof in widthwise directions are
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spaced apart from each other by a preset cou-
pling interval such that coupling margin portions
are formed at both ends of the double wrapper
paper.

4. The apparatus of claim 3, further comprising a wrap-
per paper addition unit which is provided between
the shaping roll and the cutting unit and feeds third
wrapper paper coated with an adhesive to an outer
circumference of the base paper tube in a lengthwise
direction thereof such that the coupling margin por-
tions are covered.

5. A method of manufacturing a cigarette filter, the
method comprising:

a first operation of pulling out first wrapper paper
and second wrapper paper so as to face each
other and applying an adhesive on one surface
of facing surfaces of sheets of wrapper paper;
a second operation of continuously forming dou-
ble wrapper paper in which the first wrapper pa-
per and the second wrapper paper are coupled
so as to be superimposed on each other;
a third operation of pressing and transferring, by
shaping rolls, the double wrapper paper in a
lengthwise direction thereof, gradually shaping
the double wrapper paper into a rounded shape,
and connecting both ends of the double wrapper
paper in a widthwise direction to continuously
form a base paper tube, wherein the shaping
rolls are each provided with a pair of shaping
rolls vertically facing each other and are dis-
posed in multiple stages such that gradient in-
dexes of widthwise profiles of surfaces thereof
are gradually increased in a transfer direction of
the double wrapper paper; and
a fourth operation of performing finish treatment
on the base paper tube and cutting the finish-
treated base paper tube at preset intervals to
manufacture a hollow paper tube filter.

6. A cigarette filter comprising:

a hollow paper tube filter which includes a first
cigarette filter portion made of a paper material
with a first basis weight, formed in a rounded
shape such that a hollow portion is formed there-
in, and having both ends connected to each oth-
er and a second wrapper paper portion made of
a paper material with a second basis weight and
superimposed on first wrapper paper to sur-
round an outer circumference of the first wrapper
paper, wherein the hollow paper tube filter is
connected to a rear end of a cigarette portion
filled with a tobacco;
a base filter which is connected to the paper tube
filter so as to be spaced apart from the cigarette

portion with the hollow portion of the paper tube
filter between the base filter and the cigarette
portion; and
tip paper which surrounds outer circumferences
of the paper tube filter and the base filter and
fixes the paper tube filter and the base filter to
the rear end of the cigarette portion.

7. The cigarette filter of claim 6, wherein the first basis
weight is different from the second basis weight.

8. The cigarette filter of claim 7, wherein the second
basis weight is less than the first basis weight.

9. The cigarette filter of claim 6, wherein both ends of
the second wrapper paper portion are connected to
each other at positions which are spaced a coupling
interval preset from a portion, at which both ends of
the first wrapper paper are connected, in a circum-
ferential direction.
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