
Processed by Luminess, 75001 PARIS (FR)

(19)
EP

4 
32

7 
67

0
A

1
*EP004327670A1*

(11) EP 4 327 670 A1
(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
28.02.2024 Bulletin 2024/09

(21) Application number: 22198517.9

(22) Date of filing: 28.09.2022

(51) International Patent Classification (IPC):
A24D 3/02 (2006.01) A24D 3/06 (2006.01)

A24D 1/20 (2020.01) A24C 5/01 (2020.01)

(52) Cooperative Patent Classification (CPC): 
A24D 3/0216; A24C 5/01; A24D 1/20; 
A24D 3/0208; A24D 3/0212; A24D 3/061 

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
KH MA MD TN

(30) Priority: 24.08.2022 KR 20220105861

(71) Applicant: Taeyoung Industry Corporation
Miryang-si, Gyeongsangnam-do 50465 (KR)

(72) Inventors:  
• YOON, Jong Guk

50465 Miryang-si, Gyeongsangnam-do (KR)

• LEE, Ki Sik
50959 Gimhae-si, Gyeongsangnam-do (KR)

• JUNG, In Kyu
37607 Pohang-si, Gyeongsangbuk-do (KR)

• JEONG, Hyun Chan
50884 Gimhae-si, Gyeongsangnam-do (KR)

• CHO, Sung Hyun
50899 Gimhae-si, Gyeongsangnam-do (KR)

• CHO, Sung Jae
50355 Changnyeong-gun, Gyeongsangnam-do 
(KR)

(74) Representative: Beck & Rössig 
European Patent Attorneys
Denninger Str. 169
81925 München (DE)

(54) PAPER CIGARETTE FILTER AND METHOD AND APPARATUS FOR MANUFACTURING THE 
SAME

(57) In order to improve manufacturing precision, the
present disclosure provides an apparatus for manufac-
turing a paper cigarette filter, the apparatus including: a
supply device (10) configured to withdraw paper tow
(211) made of a paper material at a predetermined with-
drawal speed and transfer the withdrawn paper tow; a
crimping device (20) disposed on one side of the supply
device that corresponds to a direction in which the paper
tow is transferred and including a pair of crimping rollers
(21) from which a plurality of crimping protrusions pro-
trude radially outward in a circumferential direction so
that the paper tow is crimped while passing between the
crimping rollers; a cutting device (30) disposed on one
side of the crimping rollers and including a plurality of
cutting blades configured to cut the paper tow so that the
paper tow is separated into a plurality of separated paper
portions (211a, 211b, 211c) at predetermined gaps in a
width direction; an embossing formation device (40) dis-
posed on one side of the cutting device and including an
embossing roller (41) having a plurality of embossing pro-
trusions (41a) protruding from an outer circumferential
surface thereof so that a plurality of capsule-holding em-
bossing grooves are formed to be recessed in a surface
of at least any one of the separated paper portions; and
a capsule addition device (80) disposed on one side of
the embossing roller and configured to add a capsule

(220) from top to bottom at predetermined gaps in a lon-
gitudinal direction on the surface of at least any one of
the separated paper portions in which the embossing
grooves are formed.
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to and the benefit
of Korean Patent Application No. 10-2022-0105861, filed
on August 24, 2022, the disclosure of which is incorpo-
rated herein by reference in its entirety.

BACKGROUND

1. Field of the Invention

[0002] The present disclosure relates to a paper ciga-
rette filter and a method and apparatus for manufacturing
the same, and more particularly, to a paper cigarette filter
with improved manufacturing precision and a method and
apparatus for manufacturing the same.

2. Discussion of Related Art

[0003] Generally, cigarettes have tobacco, such as to-
bacco leaves, wrapped in cigarette paper, allow inhala-
tion of cigarette smoke which is generated due to burning
the cigarette paper and tobacco, and include a filter dis-
posed on an inhalation part to filter harmful components
from the smoke and enhance the taste of the smoke.
[0004] Currently, most commercially available filters
are manufactured based on cellulose acetate fibers, and
these cellulose acetate-based filters require a decompo-
sition period of up to three years or more depending on
environmental conditions. As a result, the discarded fil-
ters themselves or toxic substances adsorbed in the fil-
ters cause various environmental problems.
[0005] Accordingly, various biodegradable fibers to re-
place cellulose acetate fibers have been developed, but
filters manufactured based on such biodegradable fibers
have not reached commercialization due to having diffi-
culty filtering harmful components from smoke and main-
taining the taste of the smoke.
[0006] In particular, polylactic acid (PLA) fibers manu-
factured based on lactic acid fermented with sugars such
as cornstarch are gaining attention for their high produc-
tivity, low price, biodegradability, and the like but have a
problem that, due to their low elasticity and adsorption,
it is impossible to manufacture a filter with sufficient fil-
tration performance by a conventional stretching proc-
ess. That is, when manufacturing a filter based on PLA
fibers, a high-ratio stretching process is required, but
there is a problem that productivity is low due to frequent
breakage of single yarn, and when a filter is manufactured
based on PLA fibers stretched with a low ratio, there is
a problem that the filtration performance is low and a
taste of smoke is degraded.
[0007] Also, in the case of a cigarette filter including a
flavor-enhancing capsule, there is a problem that, in a
process of adding the capsule onto a surface of the cig-
arette filter, the capsule rolls and moves away from an

initial position where the capsule is desired to be added,
thus degrading product quality.

[Related Art Documents]

[Patent Documents]

[0008] Korean Patent Registration No. 10-0969596

SUMMARY OF THE INVENTION

[0009] The present disclosure is directed to providing
a paper cigarette filter with improved manufacturing pre-
cision and a method and apparatus for manufacturing
the same.
[0010] The present disclosure provides an apparatus
for manufacturing a paper cigarette filter, the apparatus
including: a supply device configured to withdraw paper
tow made of a paper material at a predetermined with-
drawal speed and transfer the withdrawn paper tow; a
crimping device disposed on one side of the supply de-
vice that corresponds to a direction in which the paper
tow is transferred and including a pair of crimping rollers
from which a plurality of crimping protrusions protrude
radially outward in a circumferential direction so that the
paper tow is crimped while passing between the crimping
rollers; a cutting device disposed on one side of the crimp-
ing rollers and including a plurality of cutting blades con-
figured to cut the paper tow so that the paper tow is sep-
arated into a plurality of separated paper portions at pre-
determined gaps in a width direction; an embossing for-
mation device disposed on one side of the cutting device
and including an embossing roller having a plurality of
embossing protrusions protruding from an outer circum-
ferential surface thereof so that a plurality of capsule-
holding embossing grooves are formed to be recessed
in a surface of at least any one of the separated paper
portions; and a capsule addition device disposed on one
side of the embossing roller and configured to add a cap-
sule from top to bottom at predetermined gaps in a lon-
gitudinal direction on the surface of at least any one of
the separated paper portions in which the embossing
grooves are formed.
[0011] The present disclosure provides a method of
manufacturing a paper cigarette filter, the method includ-
ing: a first operation in which, from a supply device sup-
plying paper tow made of a paper material, the paper tow
is withdrawn at a predetermined withdrawal speed and
transferred; a second operation in which the paper tow
is crimped while passing between a pair of crimping roll-
ers which are disposed on one side of the supply device
that corresponds to a direction in which the paper tow is
transferred and which have a plurality of crimping protru-
sions protruding radially outward therefrom in a circum-
ferential direction; a third operation in which the paper
tow is cut and separated into a plurality of separated pa-
per portions at predetermined gaps in a width direction
by a cutting device disposed on one side of the crimping
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rollers and including a plurality of cutting blades; a fourth
operation in which a plurality of capsule-holding emboss-
ing grooves are formed to be recessed in a surface of at
least any one of the separated paper portions by an em-
bossing formation device disposed on one side of the
cutting device and including an embossing roller having
a plurality of embossing protrusions protruding from an
outer circumferential surface thereof; and a fifth operation
in which, by a capsule addition device disposed on one
side of the embossing roller, a capsule is added from top
to bottom at predetermined gaps in a longitudinal direc-
tion on the surface of the separated paper portion in which
the embossing grooves are formed.
[0012] The present disclosure provides a paper ciga-
rette filter including: a rod portion formed in which paper
tow made of a paper material and extending in a longi-
tudinal direction is separated into a plurality of separated
paper portions in a width direction, a plurality of capsule-
holding embossing grooves are formed to be recessed
in the longitudinal direction and the width direction in a
surface of any one separated paper portion disposed at
a lower center among the separated paper portions, and
the rest of the separated paper portions are disposed at
both sides in the width direction; and a capsule added
onto the surface of any one of the separated paper por-
tions, in which the embossing grooves are formed to be
recessed, and wrapped in the separated paper portions.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The above and other objects, features and ad-
vantages of the present disclosure will become more ap-
parent to those of ordinary skill in the art by describing
exemplary embodiments thereof in detail with reference
to the accompanying drawings, in which:

FIG. 1 is a flowchart illustrating a method of manu-
facturing a paper cigarette filter according to one em-
bodiment of the present disclosure;
FIG. 2 is an exemplary view illustrating an apparatus
for manufacturing a paper cigarette filter according
to one embodiment of the present disclosure;
FIG. 3 is a lateral view illustrating the apparatus for
manufacturing a paper cigarette filter according to
one embodiment of the present disclosure;
FIG. 4 is a front view illustrating an embossing for-
mation device in the apparatus for manufacturing a
paper cigarette filter according to one embodiment
of the present disclosure;
FIG. 5 is an exemplary view illustrating a use state
of the apparatus for manufacturing a paper cigarette
filter according to one embodiment of the present
disclosure;
FIG. 6 is an exemplary view illustrating forming
guides in the apparatus for manufacturing a paper
cigarette filter according to one embodiment of the
present disclosure;
FIG. 7 is an exemplary view illustrating a process of

manufacturing a rod portion in the apparatus for
manufacturing a paper cigarette filter according to
one embodiment of the present disclosure;
FIG. 8 is a front cross-sectional view illustrating a
paper cigarette filter according to one embodiment
of the present disclosure;
FIG. 9 is an exemplary view illustrating a separated
paper portion having embossing grooves formed
therein in the paper cigarette filter according to one
embodiment of the present disclosure;
FIG. 10 is a lateral cross-sectional view illustrating
the paper cigarette filter according to one embodi-
ment of the present disclosure;
FIGS. 11 and 12 are graphs showing whether a de-
fect occurs according to a capsule position error in
the paper cigarette filter according to one embodi-
ment of the present disclosure; and
FIG. 13 is an exemplary view illustrating a forming
guide in an apparatus for manufacturing a paper cig-
arette filter according to another embodiment of the
present disclosure.

DETAILED DESCRIPTION OF EXEMPLARY EMBOD-
IMENTS

[0014] Hereinafter, a paper cigarette filter and a meth-
od and apparatus for manufacturing the same according
to an exemplary embodiment of the present disclosure
will be described in detail with reference to the accom-
panying drawings.
[0015] FIG. 1 is a flowchart illustrating a method of
manufacturing a paper cigarette filter according to one
embodiment of the present disclosure, and FIG. 2 is an
exemplary view illustrating an apparatus for manufactur-
ing a paper cigarette filter according to one embodiment
of the present disclosure. Also, FIG. 3 is a lateral view
illustrating the apparatus for manufacturing a paper cig-
arette filter according to one embodiment of the present
disclosure, and FIG. 4 is a front view illustrating an em-
bossing formation device in the apparatus for manufac-
turing a paper cigarette filter according to one embodi-
ment of the present disclosure. Also, FIG. 5 is an exem-
plary view illustrating a use state of the apparatus for
manufacturing a paper cigarette filter according to one
embodiment of the present disclosure, and FIG. 6 is an
exemplary view illustrating forming guides in the appa-
ratus for manufacturing a paper cigarette filter according
to one embodiment of the present disclosure. Also, FIG.
7 is an exemplary view illustrating a process of manufac-
turing a rod portion in the apparatus for manufacturing a
paper cigarette filter according to one embodiment of the
present disclosure, and FIG. 8 is a front cross-sectional
view illustrating a paper cigarette filter according to one
embodiment of the present disclosure. In addition, FIG.
9 is an exemplary view illustrating a separated paper por-
tion having embossing grooves formed therein in the pa-
per cigarette filter according to one embodiment of the
present disclosure, and FIG. 10 is a lateral cross-sec-
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tional view illustrating the paper cigarette filter according
to one embodiment of the present disclosure.
[0016] As shown in FIGS. 1 to 10, the method of man-
ufacturing a paper cigarette filter according to one em-
bodiment of the present disclosure includes an operation
in which paper tow is withdrawn and transferred from a
supply device (s10). Also, the method of manufacturing
a paper cigarette filter according to one embodiment of
the present disclosure includes an operation in which the
paper tow is crimped while passing between a pair of
crimping rollers from which a plurality of crimping protru-
sions protrude (S20). Also, the method of manufacturing
a paper cigarette filter according to one embodiment of
the present disclosure includes an operation in which the
paper tow is cut and separated into a plurality of sepa-
rated paper portions at equal gaps in a width direction
by a cutting device (S30). Also, the method of manufac-
turing a paper cigarette filter according to one embodi-
ment of the present disclosure includes an operation in
which a plurality of embossing grooves are formed to be
recessed in a surface of at least any one of the separated
paper portions by an embossing formation device includ-
ing an embossing roller having a plurality of embossing
protrusions protruding from an outer circumferential sur-
face thereof (S40). Also, the method of manufacturing a
paper cigarette filter according to one embodiment of the
present disclosure includes an operation in which, by a
capsule addition device, a capsule is added on the sur-
face of the separated paper portion in which the emboss-
ing grooves are formed.
[0017] In addition, an apparatus 100 for manufacturing
a paper cigarette filter according to one embodiment of
the present disclosure includes a supply device 10, a
crimping device 20, a cutting device 30, an embossing
formation device 40, and a capsule addition device 80.
The apparatus 100 for manufacturing a paper cigarette
filter may be provided to include a frame 1 in which the
supply device 10, the crimping device 20, the cutting de-
vice 30, the embossing formation device 40, and the cap-
sule addition device 80 are installed. Also, the supply
device 10, the crimping device 20, the cutting device 30,
the embossing formation device 40, and the capsule ad-
dition device 80 may be disposed to be spaced apart
from each other while corresponding to a direction in
which paper tow 211 made of a paper material is trans-
ferred.
[0018] First, the paper tow 211 is withdrawn at a pre-
determined withdrawal speed and transferred from the
supply device 10 configured to supply the paper tow 211
(s10).
[0019] Here, the supply device 10 is provided to supply
the paper tow 211 made of a paper material, withdraw
the paper tow 211 at a predetermined withdrawal speed,
and transfer the paper tow 211. The supply device 10
may be provided to include a pair of winding rolls 10a, a
splicer 10b, a plurality of supply rollers 10c, and a slitting
unit 10d.
[0020] Here, the winding rolls 10a may be provided so

that the paper tow 211 having a predetermined width is
wound and stored. Also, the splicer 10b may be disposed
above the winding rolls 10a so that the paper tow 211
supplied from the pair of winding rolls 10a is connected.
Also, the plurality of supply rollers 10c may be disposed
to be spaced apart from and aligned with each other in
a zigzag shape above the splicer 10b and may be pro-
vided to guide the paper tow 211 supplied from the splicer
10b. In addition, the slitting unit 10d may be disposed to
be spaced apart from the supply rollers 10c above the
splicer 10b and may be provided to selectively slit the
paper tow 211.
[0021] Further, first tension devices 11 configured to
maintain the paper tow 211 in a taut state may be pro-
vided on one side of the supply device 10 that corre-
sponds to a direction in which the paper tow 211 is trans-
ferred. Here, the first tension devices 11 may be disposed
between the supply device 10 and the crimping device
20 and provided as a pair of cylindrical rollers aligned
with each other in a vertical direction. Also, the paper tow
211 passing between the first tension devices 11 provid-
ed as a pair of rollers may be supplied in a flat state to
the crimping device 20.
[0022] Meanwhile, the paper tow 211 is crimped while
passing between a pair of crimping rollers 21 which are
disposed on the one side of the supply device 10 that
corresponds to the direction in which the paper tow 211
is transferred and which have a plurality of crimping pro-
trusions 21a protruding radially outward therefrom in a
circumferential direction (S20).
[0023] Here, the crimping device 20 is disposed on the
one side of the supply device 10 that corresponds to the
direction in which the paper tow 211 is transferred and
includes the pair of crimping rollers 21 from which the
plurality of crimping protrusions 21a protrude radially out-
ward in the circumferential direction so that the paper tow
211 is crimped while passing between the crimping roll-
ers 21.
[0024] Here, the crimping rollers 21 may be disposed
to be aligned with each other in the vertical direction, and
as the paper tow 211 passes between the crimping rollers
21, creep may be formed on a surface of the paper tow
211, and the paper tow 211 may be crimped.
[0025] Here, on each of the crimping rollers 21, the
crimping protrusions 21a may be spaced apart from each
other at predetermined gaps in the circumferential direc-
tion and protrude radially outward at a predetermined
height. Also, an outer surface of each of the crimping
protrusions 21a may be formed as a flat surface. For
example, the gaps between the crimping protrusions 21a
in the circumferential direction may be set to be in a range
of 0.8 mm to 1.2 mm, and heights of each of the crimping
protrusions 21a protruding from an outer surface of each
of the crimping rollers 21 may be set to be in a range of
1.3 mm to 1.7 mm, but the present disclosure is not limited
to the above example.
[0026] Also, on one side of the crimping device 20 that
corresponds to the direction in which the paper tow 211
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is transferred, second tension devices 12 configured to
maintain the crimped paper tow 211 in a taut state may
be provided.
[0027] Here, the second tension devices 12 may be
disposed between the crimping device 20 and the cutting
device 30 and may be provided as a plurality of cylindrical
rollers aligned with each other in the vertical direction
and the direction in which the paper tow 211 is trans-
ferred. Also, the paper tow 211 guided by the second
tension devices 12 may be supplied in a flat state to the
cutting device 30.
[0028] Meanwhile, the paper tow 211 is cut and sepa-
rated into a plurality of separated paper portions 211a,
211b, and 211c at equal gaps in the width direction by
the cutting device 30 disposed on one side of the crimping
rollers 21 and including a plurality of cutting blades (S30).
[0029] Here, the paper tow 211 may be cut at equal
gaps in the width direction and separated into a first sep-
arated paper portion 211a which is disposed at a center
in the width direction and a second separated paper por-
tion 211b and a third separated paper portion 211c which
are disposed at both sides of the first separated paper
portion 211a in the width direction. That is, in one em-
bodiment of the present disclosure, a case in which the
paper tow 211 is separated into three strands is illustrated
and described as an example. Also, in the present dis-
closure, the direction in which the paper tow 211 is trans-
ferred may be understood as being the same as a direc-
tion in which the separated paper portions 211a, 211b,
and 211c are transferred. That is, the paper tow 211 may
be understood as being transferred in the same transfer
direction even after being separated into the plurality of
separated paper portions 211a, 211b, and 211c.
[0030] Also, the cutting device 30 is disposed on the
one side of the crimping rollers 21 and includes a plurality
of cutting blades configured to cut the paper tow 211 so
that the paper tow 211 is separated into the plurality of
separated paper portions 211a, 211b, and 211c in equal
gaps in the width direction.
[0031] Here, the cutting blades provided in the cutting
device 30 may be provided as a pair of cutting blades
and disposed to be spaced apart from each other in the
width direction of the cutting device 30 at a gap that cor-
responds to a width of the first separated paper portion
211a. For example, the cutting blades may be provided
as a pair of cutting blades and may be disposed to be
spaced apart from each other at a gap that allows the
paper tow 211 to be divided into three portions in the
width direction of the paper tow 211. For example, a gap
between the pair of cutting blades in the width direction
may be set to be in a range of 30 mm to 40 mm.
[0032] Also, the cutting blades may be disposed in the
direction in which the paper tow 211 is transferred. Ac-
cordingly, the paper tow 211 supplied to the cutting de-
vice 30 may be consecutively separated into the plurality
of separated paper portions 211a, 211b, and 211c in the
longitudinal direction of the paper tow 211.
[0033] That is, the first separated paper portion 211a,

the second separated paper portion 211b, and the third
separated paper portion 211c may be understood as be-
ing cut from each other in the width direction of the paper
tow 211 by the cutting device 30 and consecutively sup-
plied in the longitudinal direction. Also, the longitudinal
direction of the first separated paper portion 211a, the
second separated paper portion 211b, and the third sep-
arated paper portion 211c may be understood as being
the same as the direction in which the paper tow 211 is
transferred.
[0034] Meanwhile, by the embossing formation device
40, a plurality of capsule-holding embossing grooves 212
for capsule holding are formed to be recessed in a surface
of at least any one of the separated paper portions 211a,
211b, and 211c (S40).
[0035] Here, the capsule holding refers to, after a cap-
sule 220 falls onto the surface of at least any one of the
separated paper portions 211a, 211b, and 211c in which
the embossing grooves 212 are formed to be recessed,
maintaining the capsule 220 in a stationary state so that
the capsule 220 does not move away by rolling. That is,
as a lower end of the capsule 220 is inserted into the
embossing groove 212 formed in the surface of at least
any one of the separated paper portions 211a, 211b, and
211c, a change in the position of the capsule 220 due to
rolling of the capsule 220 can be minimized.
[0036] Here, the embossing formation device 40 may
be disposed on one side of the cutting device 30 and
include an embossing roller 41 formed in a cylindrical
shape and having a plurality of embossing protrusions
41a protruding from an outer circumferential surface
thereof. Here, the embossing protrusions 41a may be
spaced apart from each other in the circumferential di-
rection and the width direction on the outer circumferen-
tial surface of the embossing roller 41 and may protrude
radially outward at a plurality of sites.
[0037] For example, the embossing protrusions 41a
may include a plurality of first embossing protrusions 41b
disposed to be spaced apart from each other at equal
gaps to have a predetermined first width in the circum-
ferential direction on a central outer surface of the em-
bossing roller 41 in the width direction. That is, the first
embossing protrusions 41b may be spaced apart from
each other at equal gaps in the circumferential direction
and the width direction on the central outer surface of the
embossing roller 41 in the width direction and may each
protrude radially outward.
[0038] Also, the embossing protrusions 41a may in-
clude a plurality of second embossing protrusions 41c
which are spaced apart from the first embossing protru-
sions 41b and disposed to be spaced apart from each
other at equal gaps to have a predetermined second
width in the circumferential direction on an outer surface
of the embossing roller 41. Here, the second width may
be set to exceed the first width. That is, the second em-
bossing protrusions 41c may be spaced apart from each
other at equal gaps in the circumferential direction and
the width direction on the outer surface of the embossing
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roller 41 and may each protrude radially outward. Also,
the second embossing protrusions 41c may be spaced
apart from the first embossing protrusions 41b in the cir-
cumferential direction and the width direction of the em-
bossing roller 41.
[0039] Also, the embossing formation device 40 may
include an embossing driving device 46 drivably connect-
ed to an end portion of the embossing roller 41. Here,
the embossing driving device 46 may be provided as a
motor, and the end portion of the embossing roller 41
may be drivably connected to a rotating shaft of the em-
bossing driving device 46 and simultaneously rotate
therewith.
[0040] Here, the embossing formation device 40 may
further include a support 43 to which both ends of the
embossing roller 41 are rotatably connected and to which
the embossing driving device 46 is connected. Here, the
embossing roller 41 and the embossing driving device
46 may be disposed above the support 43, and a space
for arrangement of an embossing facing roller 42, which
will be described below, may be secured below the em-
bossing roller 41. Also, a lower end of the support 43 may
be connected to the frame 1.
[0041] Further, the embossing formation device 40
may include the embossing facing roller 42 which is
formed in a cylindrical shape, is disposed below the em-
bossing roller 41 and spaced apart therefrom at a gap
corresponding to the paper tow 211, and has an outer
surface made of an elastic material. Of course, in some
cases, the embossing facing roller 42 may be disposed
above the embossing roller 41.
[0042] Also, the outer surface of the embossing facing
roller 42 may be made of a silicone material having elas-
ticity. Also, the embossing facing roller 42 may be pro-
vided to have a length and a diameter that correspond
to a length and a diameter of the embossing roller 41,
but the present disclosure is not limited thereto.
[0043] Specifically, an outer circumferential surface of
the embossing facing roller 42 may be disposed to face
an outer circumferential surface of the embossing roller
41 in the vertical direction and may be spaced apart there-
from at a gap that allows at least any one of the separated
paper portions 211a, 211b, and 211c to pass.
[0044] Here, the embossing protrusions 41a may si-
multaneously press a surface of at least any one of the
separated paper portions 211a, 211b, and 211c and the
outer surface of the embossing facing roller 42. In this
way, the embossing grooves 212 may be stably formed
in the surface of at least any one of the separated paper
portions 211a, 211b, and 211c.
[0045] Here, since the outer surface of the embossing
facing roller 42 is temporarily elastically deformed when
pressed by the embossing protrusions 41a, the emboss-
ing grooves 212 can be more clearly formed in the surface
of at least any one of the separated paper portions 211a,
211b, and 211c.
[0046] Also, the embossing formation device 40 may
further include a lifting/lowering plate 44 rotatably con-

nected to both ends of the embossing facing roller 42 in
the width direction. Here, the lifting/lowering plate 44 may
be disposed at a position lower than the position of the
embossing roller 41. Here, the lifting/lowering plate 44
may be disposed on an inside of the support 43 in the
width direction.
[0047] Also, the embossing formation device 40 may
further include a lifting/lowering driving device 45 drivably
connected to both sides of the embossing facing roller
42 in the width direction so that the embossing facing
roller 42 is selectively lifted and lowered in the vertical
direction. Here, the lifting/lowering driving device 45 may
be disposed in the frame 1 and drivably connected to the
lifting/lowering plate 44. Also, as the lifting/lowering plate
44 is lifted and lowered in the vertical direction in re-
sponse to the lifting/lowering driving device 45 being driv-
en, the embossing facing roller 42 may be interlocked
thereto and be lifted and lowered.
[0048] Here, while the embossing facing roller 42 is
lifted and lowered by the lifting/lowering driving device
45, the embossing roller 41 and the embossing facing
roller 42 may be set to remain spaced apart from each
other. To this end, the maximum height of the lifting/low-
ering plate 44 which is lifted and lowered in the vertical
direction may be set to a position that is below the em-
bossing roller 41 and spaced a predetermined gap there-
from.
[0049] In this way, at least any one of the separated
paper portions 211a, 211b, and 211c may pass between
the embossing roller 41 and the embossing facing roller
42. Also, the plurality of embossing grooves 212 having
a predetermined size for capsule holding may be clearly
formed to be recessed in a surface of at least any one of
the separated paper portions 211a, 211b, and 211c.
[0050] Here, in one embodiment of the present disclo-
sure, the case in which the first separated paper portion
211a passes between the embossing roller 41 and the
embossing facing roller 42 and the embossing grooves
212 are formed to be recessed in the surface of the first
separated paper portion 211a is described as an exam-
ple. Also, the second separated paper portion 211b and
the third separated paper portion 211c may be under-
stood as not passing between the embossing roller 41
and the embossing facing roller 42.
[0051] Here, the apparatus 100 for manufacturing a
paper cigarette filter according to one embodiment of the
present disclosure may include a first guide roller 51, a
second guide roller 52, a third guide roller 53, and a fourth
guide roller 54.
[0052] Here, the first guide roller 51 may be disposed
between the cutting device 30 and the embossing roller
41 and provided to allow at least any one of the separated
paper portions 211a, 211b, and 211c to be guided to a
portion between the embossing roller 41 and the em-
bossing facing roller 42.
[0053] Also, the second guide roller 52 may be dis-
posed below the first guide roller 51 and spaced apart
therefrom and provided to allow the rest of the separated
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paper portions 211a, 211b, and 211c to be supplied while
spaced apart from the embossing roller 41.
[0054] Also, the third guide roller 53 and the fourth
guide roller 54 may be disposed between the embossing
roller 41 and forming guides 60 which will be described
below. Here, the third guide roller 53 and the fourth guide
roller 54 may be disposed to be aligned with each other
in the vertical direction, and the third guide roller 53 may
be disposed below the fourth guide roller 54.
[0055] Also, the third guide roller 53 and the fourth
guide roller 54 may be disposed below the embossing
formation device 40 and spaced apart therefrom. At the
same time, a height between the third guide roller 53 and
the fourth guide roller 54 and a height of a lower end of
the second guide roller 52 may be aligned with and cor-
respond to each other.
[0056] Here, among the separated paper portions
211a, 211b, and 211c supplied from between the em-
bossing roller 41 and the embossing facing roller 42, the
first separated paper portion 211a may be guided to a
lower side of the third guide roller 53. At the same time,
the separated paper portion supplied from the second
guide roller 52 may be guided to a portion between an
upper side of the third guide roller 53 and a lower side of
the fourth guide roller 54.
[0057] For example, the first separated paper portion
211a may be guided to the portion between the emboss-
ing roller 41 and the embossing facing roller 42 via the
first guide roller 51 and may pass between the embossing
roller 41 and the embossing facing roller 42. Then, the
first separated paper portion 211a may be supplied by
being guided to the lower side of the third guide roller 53
between the embossing roller 41 and the embossing fac-
ing roller 42.
[0058] At the same time, the second separated paper
portion 211b and the third separated paper portion 211c
may be supplied by being guided from the first guide roller
51 to the second guide roller 52. Then, the second sep-
arated paper portion 211b and the third separated paper
portion 211c may be guided from the second guide roller
52 to a portion between the third guide roller 53 and the
fourth guide roller 54 while being disposed below the em-
bossing roller 41 and the embossing facing roller 42 and
spaced apart therefrom.
[0059] Here, a first separator (not illustrated) config-
ured to guide the first separated paper portion 211a from
the first guide roller 51 to the portion between the em-
bossing roller 41 and the embossing facing roller 42 may
be further provided. Also, a second separator (not illus-
trated) configured to guide the second separated paper
portion 211b and the third separated paper portion 211c
to the second guide roller 52 may be further provided.
[0060] Also, the first separated paper portion 211a may
be understood as being transferred in the direction in
which the paper tow 211 is transferred. Further, the sec-
ond separated paper portion 211b and the third separat-
ed paper portion 211c may be understood as, while being
spaced apart from both sides of the first separated paper

portion 211a in the width direction, being transferred in
the direction in which the paper tow 211 is transferred.
[0061] Meanwhile, the apparatus 100 for manufactur-
ing a paper cigarette filter according to one embodiment
of the present disclosure may include the forming guides
60 and an auxiliary forming guide 61.
[0062] Here, the forming guides 60 may be disposed
between the embossing roller 41 and the capsule addi-
tion device 80. The forming guides 60 may be disposed
between the embossing roller 41 and a rod formation
device 70 which will be described below.
[0063] Also, the forming guides 60 may be provided
as a plurality of forming guides 60, may be spaced apart
from each other at a certain gap in the width direction,
may extend in the direction in which the paper tow 211
is transferred, and may have both ends bent downward
and extended. For example, the forming guides 60 may
be provided as a pair of forming guides, may be spaced
apart from each other in the width direction, and may
each be provided as a metal bar having a right-angled
C-shape.
[0064] Further, the auxiliary forming guide 61 may be
provided as a single auxiliary forming guide 61, may be
disposed between the embossing roller 41 and the cap-
sule addition device 80, and may be disposed on one
side of the forming guides 61 and spaced apart therefrom
in the direction in which the paper tow 211 is transferred.
Here, the auxiliary forming guide 61 may be disposed
between the forming guides 60 and the rod formation
device 70.
[0065] Here, the auxiliary forming guide 61 may extend
in the width direction perpendicular to the direction in
which the paper tow 211 is transferred and may have
both ends bent downward and extended. For example,
the auxiliary forming guide 61 may be provided as a metal
bar having a right-angled C-shape. That is, the forming
guides 60 and the auxiliary forming guide 61 may be pro-
vided in the same shape. Also, the forming guides 60
and the auxiliary forming guide 61 may be disposed per-
pendicular to each other.
[0066] Further, both ends of the forming guides 60 and
both ends of the auxiliary forming guide 61 which are
bent downward may be fixed to a fixing plate provided
on one side of the apparatus 100 for manufacturing a
paper cigarette filter according to one embodiment of the
present disclosure.
[0067] Here, in one embodiment of the present disclo-
sure, the first separated paper portion 211a may be guid-
ed from the third guide roller 53 to a portion between the
forming guides 60, guided to a lower side of the auxiliary
forming guide 61, and then supplied to a lower side of an
input end of the rod formation device 70.
[0068] At the same time, the second separated paper
portion 211b and the third separated paper portion 211c
may be guided from between the third guide roller 53 and
the fourth guide roller 54 to both sides of the forming
guides 60 in the width direction. That is, by the forming
guides 60, the first separated paper portion 211a, the
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second separated paper portion 211b, and the third sep-
arated paper portion 211c may be spaced apart and par-
titioned from each other in the width direction.
[0069] Then, the second separated paper portion 211b
and the third separated paper portion 211c may be guid-
ed from both sides of the forming guides 60 in the width
direction to an upper side of the auxiliary forming guide
61 and then may be supplied to both sides of the input
end of the rod formation device 70 in the width direction.
[0070] That is, the first separated paper portion 211a
may be supplied to a lower side of the input end of the
rod formation device 70 by the forming guides 60 and
the auxiliary forming guide 61. At the same time, the sec-
ond separated paper portion 211b and the third separat-
ed paper portion 211c may be supplied to both sides of
the input end of the rod formation device 70 in the width
direction by the forming guides 60 and the auxiliary form-
ing guide 61. In this way, the capsule 220 can be stably
added from top to bottom onto an upper surface of the
first separated paper portion 211a in which the emboss-
ing grooves 212 are formed.
[0071] Here, the rod formation device 70 may have
both ends formed to be penetrated in the direction in
which the paper tow 211 is transferred and may be
formed in the shape in which an outer circumference
thereof corresponds to the shape of a funnel and grad-
ually narrows from the input end toward an output end.
Here, a diameter of the input end of the rod formation
device 70 may be set to exceed a diameter of the output
end of the rod formation device 70.
[0072] Also, the separated paper portions 211a, 211b,
and 211c may be manufactured into a rod-shaped rod
portion 210 due to being compressed while moving from
the input end of the rod formation device 70 to the output
end thereof.
[0073] Here, the first separated paper portion 211a
may be supplied to the lower side of the input end of the
rod formation device 70, and the second separated paper
portion 211b and the third separated paper portion 211c
may be supplied to both sides of the input end of the rod
formation device 70 in the width direction.
[0074] Referring to FIG. 8, the separated paper por-
tions 211a, 211b, and 211c may be manufactured into
the rod portion 210 while passing through the inside of
the rod formation device 70, and here, the first separated
paper portion 211a having a surface in which the em-
bossing grooves 212 are formed may be disposed at a
lower center of the rod portion 210. Also, the second sep-
arated paper portion 211b and the third separated paper
portion 211c may be disposed at both sides of the rod
portion 210 in the width direction. Here, a slit 211d for
adding the capsule 220 may be formed between the sec-
ond separated paper portion 211b and the third separat-
ed paper portion 211c which are compressed into a rod
shape.
[0075] Here, the slit 211d may have an open upper
side and a lower side that communicates with a central
upper surface of the first separated paper portion 211a.

To this end, a slit forming protrusion (not illustrated) that
corresponds to the shape of the slit 211d may extend
downward from a central upper side inside the rod for-
mation device 70.
[0076] Meanwhile, by the capsule addition device 80,
the capsule 220 is added from top to bottom at predeter-
mined gaps in the longitudinal direction on the surface
of at least any one of the separated paper portions 211a,
211b, and 211c in which the embossing grooves 212 are
formed (S50). Here, in one embodiment of the present
disclosure, the capsule 220 may be added onto the sur-
face of the first separated paper portion 211a in which
the embossing grooves 212 are formed.
[0077] Here, in the surface of the first separated paper
portion 211a, the plurality of embossing grooves 212 may
be formed to be recessed at gaps corresponding to the
shapes of the embossing protrusions 41a in the longitu-
dinal direction and the width direction of the first sepa-
rated paper portion 211a. Here, sizes and diameters of
the embossing protrusions 41a and the embossing
grooves 212 may be set to correspond to a size and di-
ameter of the capsule 220, but the present disclosure is
not limited thereto.
[0078] Also, the capsule addition device 80 may be
disposed on one side of the embossing roller 41 or may
be disposed to be spaced apart from an upper portion of
one side of the rod formation device 70. Also, the capsule
addition device 80 may be provided as a device config-
ured to add the capsule 220 from top to bottom at pre-
determined gaps in the longitudinal direction on the sur-
face of the first separated paper portion 211a in which
the embossing grooves 212 are formed.
[0079] For example, capsule transfer grooves may be
formed to be recessed radially inward in the circumfer-
ential direction in an outer circumferential surface of the
capsule addition device 80. Also, the capsule 220 may
be transferred as the capsule addition device 80 rotates
about a central axis due to a rotation driver (not illustrat-
ed) for rotation. Also, the capsule 220 may be added by
falling from the capsule addition device 80 toward an up-
per side of the surface of the first separated paper portion
211a in which the embossing grooves 212 are formed.
For example, the capsule 220 may be adsorbed through
an air suction port (not illustrated) provided in the capsule
addition device 80 during rotation of the capsule addition
device 80, may fall from top to bottom due to an air pres-
sure at a predetermined position, and may be added onto
the surface of the first separated paper portion 211a.
Here, the capsule 220 may pass through the slit 211d
and fall, and then be added onto the surface of the first
separated paper portion 211a.
[0080] Also, a paper cigarette filter 200 may be finally
manufactured as an outer side of the rod portion 210 into
which the capsule 220 is added is wrapped with wrapping
paper made of a paper material.
[0081] Meanwhile, the paper cigarette filter 200 man-
ufactured according to one embodiment of the present
disclosure includes the rod portion 210 and the capsule
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220.
[0082] Here, the rod portion 210 may be formed by the
paper tow 211, which is made of a paper material and
extends in the longitudinal direction, being separated into
the plurality of separated paper portions 211a, 211b, and
211c in the width direction.
[0083] Here, in the rod portion 210, the plurality of em-
bossing grooves 212 may be formed to be recessed in
the longitudinal direction and the width direction in a sur-
face of any one separated paper portion disposed at the
lower center among the separated paper portions 211a,
211b, and 211c. That is, the rod portion 210 may include
the first separated paper portion 211a which is disposed
at the lower center of the rod portion 210 and has a sur-
face in which the embossing grooves 212 are formed to
be recessed.
[0084] Also, in the rod portion 210, the rest of the sep-
arated paper portions 211a, 211b, and 211c in which the
embossing grooves 212 are not formed may be disposed
at both sides in the width direction. That is, the rod portion
210 may include the second separated paper portion
211b and the third separated paper portion 211c which
are disposed at both sides of the rod portion 210 in the
width direction.
[0085] Here, the first separated paper portion 211a,
the second separated paper portion 211b, and the third
separated paper portion 211c may be understood as hav-
ing been crimped by the crimping device 20 and may be
understood as having been compressed by the rod for-
mation device 70.
[0086] Also, the capsule 220 may be added onto a sur-
face of any one of the separated paper portions 211a,
211b, and 211c, in which the embossing grooves 212
are formed to be recessed, and wrapped with the sepa-
rated paper portions 211a, 211b, and 211c. That is, the
capsule 220 may be added onto a surface of the first
separated paper portion 211a and then be wrapped with
the first separated paper portion 211a, the second sep-
arated paper portion 211b, and the third separated paper
portion 211c.
[0087] Moreover, the paper cigarette filter 200 may fur-
ther include a hollow portion 230 which is provided on
one end portion of the rod portion 210 and has a hollow
hole 231 formed to be penetrated in the longitudinal di-
rection in a central portion. Here, the hollow portion 230
may be made of a paper material but may also be made
of an acetate material in some cases. In addition, the
paper cigarette filter 200 may further include an acetate
filter portion 240 provided on one end portion of the hollow
portion 230. Here, the acetate filter portion 240 may be
made of an acetate material. Also, the paper cigarette
filter 200 may include a capsule adding portion 250 pro-
vided between the hollow portion 230 and the acetate
filter portion 240. Here, the capsule 220 may be added
to a central portion of the capsule adding portion 250.
[0088] In this way, according to the present disclosure,
the paper tow 211 made of a paper material is crimped
by passing through the pair of crimping rollers 21 and is

separated into the plurality of separated paper portions
211a, 211b, and 211c by the cutting device 30 so as to
be manufactured into the rod portion 210. Therefore, the
present disclosure can provide the paper cigarette filter
200 of high quality that has a uniform cross-sectional
density.
[0089] Also, in addition to the paper tow 211 being cut
by the cutting device 30 and separated into the separated
paper portions 211a, 211b, and 211c, the plurality of em-
bossing grooves 212 are formed to be recessed in a sur-
face of at least any one of the separated paper portions
211a, 211b, and 211c. Accordingly, when the capsule
220 is added, rolling of the capsule 220 on the surfaces
of the separated paper portions 211a, 211b, and 211c is
prevented, and a position to which the capsule 220 is
added is held. Therefore, during manufacture of the pa-
per cigarette filter 200, a defect rate can be minimized,
and manufacturing precision can be significantly im-
proved. Also, since high-speed production of the paper
cigarette filter 200 is possible, productivity can be signif-
icantly improved.
[0090] Also, when the embossing grooves 212 are
formed by the embossing protrusions 41a pressing the
separated paper portions 211a, 211b, and 211c, the sep-
arated paper portions 211a, 211b, and 211c are support-
ed by an outer surface of the embossing facing roller 42
made of an elastic material. Accordingly, since outlines
of the embossing grooves 212 are clearly and precisely
formed on at least any one of the separated paper por-
tions 211a, 211b, and 211c, manufacturing precision can
be improved.
[0091] Also, the plurality of forming guides 60 which
are spaced apart from each other at a certain gap in the
width direction, extend in the direction in which the paper
tow 211 is transferred, and have both ends bent and ex-
tended are provided between the embossing roller 41
and the capsule addition device 80. Also, the auxiliary
forming guide 61 which extends in the width direction
perpendicular to the direction in which the paper tow 211
is transferred and which has both ends bent downward
and extended is provided between the embossing roller
41 and the capsule addition device 80. Therefore, since
the separated paper portions 211a, 211b, and 211c are
guided to be partitioned by the forming guides 60 and
are manufactured into the rod portion 210, a high-quality
paper cigarette filter having a uniform density can be pro-
vided.
[0092] Meanwhile, FIGS. 11 and 12 are graphs show-
ing whether a defect occurs according to a capsule po-
sition error in the paper cigarette filter according to one
embodiment of the present disclosure.
[0093] Specifically, FIGS. 11 and 12 show results of
testing, for a plurality of rod portions, whether a gap be-
tween an initially set position and an actual addition po-
sition deviates from a predetermined gap while adding
the capsule in the manufactured paper cigarette filter.
[0094] Here, lengths of the rod portions were set to 110
mm and 120 mm, and the test was performed for 200 rod
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portions. Also, FIG. 11 shows a result of testing when
the predetermined gap was set to 1.0 mm, and FIG. 12
shows a result of testing when the predetermined gap
was set to 1.5 mm.
[0095] As a result of testing, referring to the part indi-
cated as "Normal" and "Case 1" in FIG. 11, when the rod
portions were manufactured to have a length of 110 mm
without cutting of paper tow as in the conventional case,
150 rod portions were found to be normal, and 50 rod
portions were found to be defective. Also, when the rod
portions were manufactured to have a length of 120 mm
without cutting of paper tow as in the conventional case,
183 rod portions were found to be normal, and 17 rod
portions were found to be defective.
[0096] Here, being normal refers to a case in which the
gap between the initially set position and the actual ad-
dition position is less than the predetermined gap while
adding the capsule. Also, being defective refers to a case
in which the gap between the initially set position and the
actual addition position is larger than or equal to the pre-
determined gap while adding the capsule.
[0097] Also, referring to the part indicated as "with Cut-
ting (Center 30 mm)" and "Case 2" in FIG. 11, the paper
tow may be cut by the cutting device and separated into
the plurality of separated paper portions, and a width of
the first separated paper portion may be set to 30 mm.
Here, when the rod portions were manufactured to have
a length of 110 mm, 136 rod portions were found to be
normal, and 64 rod portions were found to be defective.
In addition, when the rod portions were manufactured to
have a length of 120 mm, 103 rod portions were found
to be normal, and 97 rod portions were found to be de-
fective.
[0098] Meanwhile, referring to the part indicated as
"with Cutting & Embossing (Center 40 mm)" and "Case
3" in FIG. 11, the paper tow may be cut by the cutting
device and separated into the plurality of separated paper
portions, and a width of the first separated paper portion
may be set to 40 mm. Also, the plurality of embossing
grooves may be formed to be recessed in a surface of
the first separated paper portion. Here, when the rod por-
tions were manufactured to have a length of 110 mm,
190 rod portions were found to be normal, and 10 rod
portions were found to be defective. In addition, when
the rod portions were manufactured to have a length of
120 mm, 149 rod portions were found to be normal, and
51 rod portions were found to be defective.
[0099] Meanwhile, referring to the part indicated as
"Normal" and "Case 1" in FIG. 12, when the rod portions
were manufactured to have a length of 110 mm without
cutting of paper tow as in the conventional case, 175 rod
portions were found to be normal, and 25 rod portions
were found to be defective. Also, when the rod portions
were manufactured to have a length of 120 mm without
cutting of paper tow as in the conventional case, 196 rod
portions were found to be normal, and 4 rod portions
were found to be defective.
[0100] Also, referring to the part indicated as "with Cut-

ting (Center 30 mm)" and "Case 2" in FIG. 12, the paper
tow may be cut by the cutting device and separated into
the plurality of separated paper portions, and a width of
the first separated paper portion may be set to 30 mm.
Here, when the rod portions were manufactured to have
a length of 110 mm, 170 rod portions were found to be
normal, and 30 rod portions were found to be defective.
In addition, when the rod portions were manufactured to
have a length of 120 mm, 177 rod portions were found
to be normal, and 23 rod portions were found to be de-
fective.
[0101] Meanwhile, referring to the part indicated as
"with Cutting & Embossing (Center 40 mm)" and "Case
3" in FIG. 12, the paper tow may be cut by the cutting
device and separated into the plurality of separated paper
portions, and a width of the first separated paper portion
may be set to 40 mm. Also, the plurality of embossing
grooves may be formed to be recessed in a surface of
the first separated paper portion. Here, when the rod por-
tions were manufactured to have a length of 110 mm,
197 rod portions were found to be normal, and 3 rod
portions were found to be defective. In addition, when
the rod portions were manufactured to have a length of
120 mm, 179 rod portions were found to be normal, and
21 rod portions were found to be defective.
[0102] That is, the gap between the initially set position
and the actual addition position while adding the capsule
was found to be minimized when the paper tow was sep-
arated into the plurality of separated paper portions and,
simultaneously, the plurality of embossing grooves were
formed to be recessed in the surface of the first separated
paper portion.
[0103] Meanwhile, FIG. 13 is an exemplary view illus-
trating a forming guide in an apparatus for manufacturing
a paper cigarette filter according to another embodiment
of the present disclosure. Here, since, in the other em-
bodiment of the present disclosure, components other
than the forming guide 160 are the same as in the above-
described embodiment, detailed description thereof will
be omitted, and the same components will be denoted
by the same reference numerals in the following descrip-
tion.
[0104] As shown in FIG. 13, in the other embodiment
of the present disclosure, the forming guide 160 may be
provided to include a ring-shaped forming body 160a and
forming protrusions 161, 162, and 163 which integrally
protrude from the forming body 160a.
[0105] Here, the forming body 160a may be provided
in the shape of a ring made of a metal material and may
have a hollow formed therein to allow any one of the
separated paper portions 211a, 211b, and 211c (see FIG.
5) to pass. Also, the forming protrusions 161, 162, and
163 may integrally protrude radially outward from the
forming body 160a in the circumferential direction at a
plurality of sites.
[0106] For example, the forming protrusions 161, 162,
and 163 may include a first forming protrusion 161, a
second forming protrusion 162, and a third forming pro-
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trusion 163 which protrude radially outward from the
forming body 160a in the circumferential direction while
being spaced apart from each other at equal gaps.
[0107] Here, the rest of the separated paper portions
211a, 211b, and 211c (see FIG. 5) may pass between
the first forming protrusion 161, the second forming pro-
trusion 162, and the third forming protrusion 163.
[0108] For example, the first separated paper portion
211a (see FIG. 5) may pass through the hollow inside
the forming body 160a. At the same time, the second
separated paper portion 211b (see FIG. 5) may pass be-
tween the first forming protrusion 161 and the second
forming protrusion 162. Also, the third separated paper
portion 211c (see FIG. 5) may pass between the first
forming protrusion 161 and the third forming protrusion
163.
[0109] In this way, since the separated paper portions
211a, 211b, and 211c (see FIG. 5) introduced into the
rod formation device 70 (see FIG. 2) are stably guided
by the forming guide 160, manufacturing precision of the
paper cigarette filter 200 being manufactured can be im-
proved.
[0110] The present disclosure provides the following
advantageous effects.
[0111] First, since paper tow made of a paper material
is crimped by passing between a pair of crimping rollers
and separated into a plurality of separated paper portions
by a cutting device so as to be manufactured into a rod
portion, a high-quality paper cigarette filter having a uni-
form cross-sectional density can be provided.
[0112] Second, in addition to the paper tow being cut
and separated into the plurality of separated paper por-
tions by the cutting device, a plurality of capsule-holding
embossing grooves are formed to be recessed in a sur-
face of at least any one of the separated paper portions.
Accordingly, when a capsule is added, rolling of the cap-
sule is prevented, and a position to which the capsule is
added is held, thus minimizing a defect rate and signifi-
cantly improving productivity and manufacturing preci-
sion.
[0113] Third, the rod portion is manufactured by the
separated paper portions being partitioned from each
other and guided by a plurality of forming guides which
are spaced apart from each other at a certain gap in a
width direction between an embossing roller and a cap-
sule addition device, extend in a direction in which the
paper tow is transferred, and have both ends bent and
extended. Thus, it is possible to provide a high-quality
paper cigarette filter having a uniform density.
[0114] Here, unless particularly stated otherwise, the
terms such as "including," "configuring," or "providing"
used above indicate that the corresponding component
may be embedded and thus should be interpreted as
indicating that another component may be further includ-
ed instead of excluding another component. Unless de-
fined otherwise, all terms including technical or scientific
terms have the same meaning as commonly understood
by those of ordinary skill in the art to which the present

disclosure pertains. Terms such as those defined in com-
monly used dictionaries should be interpreted as having
a meaning that is consistent with their meaning in the
context of the relevant art and should not be interpreted
in an idealized or overly formal sense unless expressly
so defined herein.
[0115] As described above, the present disclosure is
not limited to the embodiments described above, those
of ordinary skill in the art to which the present disclosure
pertains may make various modifications without depart-
ing from the scope of the claims of the present disclosure,
and such modifications also belong to the scope of the
present disclosure.

Claims

1. An apparatus (100) for manufacturing a paper ciga-
rette filter, the apparatus comprising:

a supply device (10) configured to withdraw pa-
per tow (211) made of a paper material at a pre-
determined withdrawal speed and transfer the
withdrawn paper tow;
a crimping device (20) disposed on one side of
the supply device (10) that corresponds to a di-
rection in which the paper tow is transferred and
including a pair of crimping rollers (21) from
which a plurality of crimping protrusions (21a)
protrude radially outward in a circumferential di-
rection so that the paper tow (211) is crimped
while passing between the crimping rollers;
a cutting device (30) disposed on one side of
the crimping rollers (21) and including a plurality
of cutting blades configured to cut the paper tow
(211) so that the paper tow is separated into a
plurality of separated paper portions (211a,
211b, 211c) at predetermined gaps in a width
direction;
an embossing formation device (40) disposed
on one side of the cutting device (30) and includ-
ing an embossing roller (41) having a plurality
of embossing protrusions (41a) protruding from
an outer circumferential surface thereof so that
a plurality of capsule-holding embossing
grooves are formed to be recessed in a surface
of at least any one of the separated paper por-
tions (211a, 211b, 211c); and
a capsule addition device (80) disposed on one
side of the embossing roller (41) and configured
to add a capsule (220) from top to bottom at
predetermined gaps in a longitudinal direction
on the surface of at least any one of the sepa-
rated paper portions (211a, 211b, 211c) in which
the embossing grooves are formed.

2. The apparatus of claim 1, wherein:
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the plurality of embossing protrusions (41a) pro-
trude in the circumferential direction and the
width direction from the outer circumferential
surface of the embossing roller (41); and
the embossing formation device (40) includes
an embossing facing roller (42) which is dis-
posed below the embossing roller (41) and
spaced apart therefrom at a gap corresponding
to the paper tow (211) and which has an outer
surface made of an elastic material.

3. The apparatus of claim 2, wherein the embossing
formation device (40) further includes a lifting/lower-
ing driving device (44) drivably connected to both
sides of the embossing facing roller (42) in the width
direction so that the embossing facing roller (42) can
be selectively lifted and lowered in a vertical direc-
tion.

4. The apparatus of one of claims 1 to 3, further com-
prising a plurality of forming guides (60) which are
disposed between the embossing roller (41) and the
capsule addition device (80), are spaced apart from
each other at a certain gap in the width direction,
extend in the direction in which the paper tow (211)
is transferred, and have both ends bent downward
and extended.

5. The apparatus of claim 4, further comprising an aux-
iliary forming guide (61) which is disposed between
the embossing roller (41) and the capsule addition
device (80), extends in the width direction perpen-
dicular to the direction in which the paper tow (211)
is transferred, and has both ends bent downward
and extended.

6. The apparatus of one of claims 1 to 5, further com-
prising:

a first guide roller (51) disposed between the
cutting device (30) and the embossing roller (41)
and provided to allow at least any one of the
separated paper portions (211a, 211b, 211c) to
be guided to the embossing roller (41); and
a second guide (52a) roller disposed below the
first guide roller (51) and spaced apart therefrom
and provided to allow the rest of the separated
paper portions to be supplied while spaced apart
from the embossing roller (41).

7. The apparatus of claim 6, further comprising a third
guide roller (53) disposed between the embossing
roller (41) and the forming guides (60) and config-
ured to guide the separated paper portion (211a,
211b, 211c) supplied from the embossing roller (41)
to a lower side and guide the separated paper portion
supplied from the second guide roller (52a) to an
upper side.

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

a first operation in which, from a supply device
supplying paper tow (211) made of a paper ma-
terial, the paper tow is withdrawn at a predeter-
mined withdrawal speed and transferred;
a second operation in which the paper tow is
crimped while passing between a pair of crimp-
ing rollers which are disposed on one side of the
supply device that corresponds to a direction in
which the paper tow is transferred and which
have a plurality of crimping protrusions (21a)
protruding radially outward therefrom in a cir-
cumferential direction;
a third operation in which the paper tow is cut
and separated into a plurality of separated paper
portions (211a, 211b, 211c) at predetermined
gaps in a width direction by a cutting device (30)
disposed on one side of the crimping rollers (21)
and including a plurality of cutting blades;
a fourth operation in which a plurality of capsule-
holding embossing grooves are formed to be re-
cessed in a surface of at least any one of the
separated paper portions (211a, 211b, 211c) by
an embossing formation device (40) disposed
on one side of the cutting device (30) and includ-
ing an embossing roller (41) having a plurality
of embossing protrusions (41a) protruding from
an outer circumferential surface thereof; and
a fifth operation in which, by a capsule addition
device (80) disposed on one side of the emboss-
ing roller (40), a capsule (220) is added from top
to bottom at predetermined gaps in a longitudi-
nal direction on the surface of the separated pa-
per portion in which the embossing grooves are
formed.

9. The method of claim 8, wherein:

in the fourth operation, the plurality of embossing
protrusions (41a) protrude in the circumferential
direction and the width direction from the outer
circumferential surface of the embossing roller;
the embossing formation device (40) includes
an embossing facing roller (42) which is dis-
posed below the embossing roller and spaced
apart therefrom at a gap corresponding to the
paper tow and which has an outer surface made
of an elastic material; and
at least any one of the separated paper portions
(211a, 211b, 211c) passes between the em-
bossing roller (41) and the embossing facing roll-
er (42).

10. A paper cigarette filter comprising:

a rod portion formed in which paper tow (211)
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made of a paper material and extending in a
longitudinal direction is separated into a plurality
of separated paper portions in a width direction,
a plurality of capsule-holding embossing
grooves are formed to be recessed in the longi-
tudinal direction and the width direction in a sur-
face of any one separated paper portion dis-
posed at a lower center among the separated
paper portions, and the rest of the separated
paper portions are disposed at both sides in the
width direction; and
a capsule (220) added onto the surface of any
one of the separated paper portions, in which
the embossing grooves are formed to be re-
cessed, and wrapped in the separated paper
portions.
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