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(57) A seam inspection device for a tobacco filter is
applied to a filter inspection device for inspecting a filter
rod manufactured by a filter manufacturing device, where
the filter manufacturing device is for forming filter rods
by cutting, into a predetermined length, a filter rod con-
tinuum that is formed by wrapping a paper web around
a rod member formed by a filter material, where the filter
manufacturing device continuously supplies the paper
web through successive splicing, the filter inspection de-
vice removes a bundle of the filter rods in a predetermined
range including a seam of the paper webs by a removing
unit based on a seam detection signal input from the filter
manufacturing device, from a conveying unit for convey-
ing the filter rod received from the filter manufacturing
device, and the seam inspection device includes a con-
tainer for housing the filter rod that is removed from the
conveying unit, an image capturing unit for capturing an
image of the filter rod housed in the container, and an
analysis unit for analyzing image data of the filter rod
captured by the image capturing unit, and detecting the
seam of the paper webs.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a seam inspec-
tion device and a seam inspection method for a tobacco
filter.

BACKGROUND ART

[0002] A tobacco filter (a filter rod) formed by a filter
manufacturing device includes a rod member formed by
a filter material, and a paper web (rolling paper) envel-
oping the rod member. More specifically, the filter rod is
formed by forming a filter rod continuum by wrapping the
paper web around the rod member and gluing an over-
lapped part of the paper web, and then, cutting the filter
rod continuum into a predetermined length.
[0003] The paper web here has a finite length. A plu-
rality (such as two) of paper webs having a finite length
are installed on the filter manufacturing device in a state
of being wound around bobbins, and a terminal end of
the paper web on one bobbin and a start end of the paper
web on the other bobbin are spliced with a seal or the
like by a rolling paper supply unit such that the paper web
is continuously supplied. By successively replacing an
empty bobbin with a new bobbin, the filter rod may be
continuously manufactured.
[0004] A filter inspection device performs defect in-
spection on the filter rod that is cut into a predetermined
length. More specifically, inspection is performed with
respect to a segment length of the filter rod, presence/ab-
sence of damage, and the like, and a filter rod that is
determined to be defective is removed by a removing unit.
[0005] Additionally, when a seam of the paper webs is
formed on the filter rod, the filter rod is treated as a de-
fective item due to having a different rolling paper thick-
ness or color compared to a non-defective item. Accord-
ingly, a filter rod including a seam of the paper webs is
desirably appropriately removed by the removing unit so
that the filter rod including the seam does not flow to
processes at a later stage.
[0006] A conventional filter inspection device removes
a filter rod by a removing unit with seam detection at a
rolling paper supply unit as a trigger. More specifically,
a sensor for detecting a seam of paper webs is provided
near the rolling paper supply unit, and the sensor outputs
a seam detection signal when detecting a seam of paper
webs that are supplied by the rolling paper supply unit.
The removing unit removes a bundle of filter rods in a
predetermined range including the seam of the paper
webs according to the seam detection signal, at a timing
when the filter rods pass the removing unit.
[0007] At this time, the filter rod including the seam of
the paper webs is possibly not appropriately removed
due to erroneous operation of the removing unit or the
like. Moreover, the removing unit does not include a func-
tion of stopping the filter manufacturing device. Accord-

ingly, an operator has to visually check whether the re-
moved filter rod includes the seam of the paper webs,
and the operator has to stop the filter manufacturing de-
vice as necessary.
[0008] Furthermore, a knife mechanism of the filter
manufacturing device for cutting a filter rod continuum
into a predetermined length is not synchronized with the
seam detection signal. Accordingly, for example, when
a filter rod continuum is cut at the seam of the paper
webs, if the length of the seam is 19 mm, a filter rod
including 18 mm of seam and a filter rod including 1 mm
of seam are possibly cut. In such a case, it is difficult for
the operator to check whether the filter rod including 1
mm of seam is removed or not.
[0009] Moreover, these days, a paper web having a
greater thickness than a conventional item is sometimes
used by the filter manufacturing device, and in such a
case, exchange of the bobbin is reduced to once every
three minutes from a conventional case of once every 15
minutes, for example. Accordingly, it is even more difficult
for the operator to check whether a filter rod including
the seam of the paper webs is removed or not.
[0010] In other words, simply removing a filter rod with
seam detection at the rolling paper supply unit as the
trigger does not mean that a filter rod including the seam
is appropriately removed, and a filter rod including the
seam possibly flows to processes at a later stage.
[0011] In relation to inspection of the filter rod, there is
known an inspection system for determining, during a
manufacturing process of the filter rod, whether a filter
rod continuum is cut at a desired position or not, and for
adjusting a position of a cutting device in a case where
it is determined that cutting is performed too early or too
late (for example, see PTL 1).

CITATION LIST

PATENT LITERATURE

[0012] PTL 1: Japanese Translation of PCT Interna-
tional Application Publication No. 2003-505061

SUMMARY OF INVENTION

TECHNICAL PROBLEM

[0013] However, the inspection system of PTL 1 is for
determining, in the manufacturing process of the filter
rod, whether a filter rod continuum is cut at a desired
position or not, and is not capable of detecting whether
a removed filter rod includes a seam of paper webs or
not. Moreover, in the case where the position of the cut-
ting device is adjusted, a length of filter rods that are
formed may be varied, thereby affecting processes at a
later stage.
[0014] The present invention has been made to at least
partially solve the problems as described above, and is
aimed at achieving a seam inspection device and a seam
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inspection method for a tobacco filter, with which whether
a filter rod including a seam of paper webs is appropri-
ately removed or not can be inspected by detecting
whether a removed filter rod includes the seam or not.

SOLUTION TO PROBLEM

[0015] In a first mode of the present invention, there is
provided a seam inspection device for a tobacco filter.
The seam inspection device for a tobacco filter is applied
to a filter inspection device for inspecting a filter rod man-
ufactured by a filter manufacturing device, where the filter
manufacturing device is for forming filter rods by cutting,
into a predetermined length, a filter rod continuum that
is formed by wrapping a paper web around a rod member
formed by a filter material, where the filter manufacturing
device continuously supplies the paper web through suc-
cessive splicing, the filter inspection device removes a
bundle of the filter rods in a predetermined range includ-
ing a seam of the paper webs by a removing unit based
on a seam detection signal input from the filter manufac-
turing device, from a conveying unit for conveying the
filter rod received from the filter manufacturing device,
and the seam inspection device includes a container for
housing the filter rod that is removed from the conveying
unit, an image capturing unit for capturing an image of
the filter rod housed in the container, and an analysis unit
for analyzing image data of the filter rod captured by the
image capturing unit, and detecting the seam of the paper
webs.
[0016] According to the first mode of the present in-
vention, the filter rod removed from the conveying unit
by the removing unit is housed in the container, the image
capturing unit captures an image of the filter rod housed
in the container, and the analysis unit analyzes the image
data of the captured filter rod, and the seam of the paper
webs is thereby detected. Accordingly, whether a filter
rod including the seam of the paper webs is appropriately
removed may be inspected by detecting whether a re-
moved filter rod includes the seam.
[0017] A second mode of the present invention accord-
ing to the first mode further includes a notification unit for
outputting a stop signal to the filter manufacturing device
in a case where the seam of the paper webs is not de-
tected by the analysis unit.
[0018] According to the second mode of the present
invention, in a case where the seam of the paper webs
is not detected by the analysis unit, the notification unit
outputs the stop signal to the filter manufacturing device,
and the filter manufacturing device may thus be stopped
and a filter rod including the seam of the paper webs may
be prevented from flowing to processes at a later stage.
[0019] In a third mode of the present invention accord-
ing to the first or second mode, the analysis unit detects
the seam of the paper webs by performing edge detection
on the image data of the filter rod.
[0020] According to the third mode of the present in-
vention, because the analysis unit performs edge detec-

tion, the seam of the paper webs may be detected with
higher accuracy.
[0021] In a fourth mode of the present invention ac-
cording to any one of the first to third modes, the con-
veying unit is a drum used for inspection of the filter rod
received from the filter manufacturing device, and the
removing unit sucks and holds the filter rod at an outer
periphery of the drum.
[0022] According to the fourth mode of the present in-
vention, structures for inspecting the filter rod received
from the filter manufacturing device may be used for de-
tection of the seam of the paper webs, and thus, struc-
tures necessary for detecting the seam of the paper webs
may be reduced, and the configuration of the seam in-
spection device for a tobacco filter may be simplified.
[0023] In a fifth mode of the present invention, there is
provided a seam inspection method for a tobacco filter.
The seam inspection method for a tobacco filter is a seam
inspection method for a tobacco filter that is applied to a
filter inspection device for inspecting a filter rod manu-
factured by a filter manufacturing device, where the filter
manufacturing device is for forming filter rods by cutting,
into a predetermined length, a filter rod continuum that
is formed by wrapping a paper web around a rod member
formed by a filter material, where the filter manufacturing
device continuously supplies the paper web through suc-
cessive splicing, the filter inspection device removes a
bundle of the filter rods in a predetermined range includ-
ing a seam of the paper webs by a removing unit based
on a seam detection signal input from the filter manufac-
turing device, from a conveying unit for conveying the
filter rod received from the filter manufacturing device,
and the seam inspection method includes a housing step
for housing, in a container, the filter rod that is removed
from the conveying unit, an image capturing step for cap-
turing, by an image capturing unit, an image of the filter
rod housed in the housing step, and an analysis step for
analyzing, by an analysis unit, image data of the filter rod
captured in the image capturing step, and detecting the
seam of the paper webs.
[0024] According to the fifth mode of the present in-
vention, a filter rod removed from the conveying unit by
the removing unit is housed in the container in the hous-
ing step, the filter rod housed in the container is captured
in the image capturing step, and the image data of the
captured filter rod is analyzed in the analysis step, and
the seam of the paper webs is thereby detected. Accord-
ingly, whether a filter rod including the seam of the paper
webs is appropriately removed may be inspected by de-
tecting whether a removed filter rod includes the seam.
[0025] A sixth mode of the present invention according
to the fifth mode further includes a notification step for
outputting a stop signal to the filter manufacturing device
in a case where the seam of the paper webs is not de-
tected in the analysis step.
[0026] According to the sixth mode of the present in-
vention, in a case where the seam of the paper webs is
not detected in the analysis step, the stop signal is output

3 4 



EP 4 442 131 A1

4

5

10

15

20

25

30

35

40

45

50

55

to the filter manufacturing device in the notification step,
and the filter manufacturing device may thus be stopped
and a filter rod including the seam of the paper webs may
be prevented from flowing to processes at a later stage.

BRIEF DESCRIPTION OF DRAWINGS

[0027]

[Fig. 1] Fig. 1 is a configuration diagram showing a
filter manufacturing device according to an embod-
iment of the present invention.
[Fig. 2] Fig. 2 is a configuration diagram showing a
filter inspection device according to an embodiment
of the present invention.
[Fig. 3] Fig. 3 is a schematic diagram showing filter
rods in a second container shown in Fig. 2.
[Fig. 4] Fig. 4 is a schematic diagram showing filter
rods in the second container shown in Fig. 2.

DESCRIPTION OF EMBODIMENTS

[0028] Hereinafter, an embodiment of the present in-
vention will be described with reference to the drawings.
In the drawings described below, the same or corre-
sponding structural elements are denoted with the same
reference sign, and redundant description is omitted.
[0029] First, a filter manufacturing device for manufac-
turing a filter rod will be described with reference to Fig.
1. Fig. 1 is a configuration diagram showing a filter man-
ufacturing device according to an embodiment of the
present invention. As shown in Fig. 1, a filter manufac-
turing device 100 roughly includes a tow processing sec-
tion 10, a forming section 20, a wrapping section 30, a
cutting section 40, and a control unit 50.
[0030] For example, the tow processing section 10 in-
cludes a bale 11 containing a filter material of cellulose
acetate fiber, or in other words, a tow T, and a tow path
12 extends from the bale 11. The tow path 12 includes
a primary banding jet 13, a guide roller 14, a pair of pre-
tensioning rollers 15, a pair of blooming rollers 16, and
a secondary banding jet 17 that are sequentially disposed
from the bale 11 side, and the secondary banding jet 17
is positioned at a terminal end of the tow path 12.
[0031] When the tow T passes through the primary
banding jet 13, the primary banding jet 13 ejects com-
pressed air from the bale 11 side toward the tow T. The
ejected compressed air opens, or in other words, loos-
ens, the tow T, and moderately stretches crimp of the
tow T.
[0032] When the tow T reaches the guide roller 14, the
guide roller 14 directs a supply direction of the tow T to
the pair of pre-tensioning rollers 15, and the tow T passes
between the pair of pre-tensioning rollers 15. At this time,
the pair of pre-tensioning rollers 15 presses the opened
tow T, applies a predetermined tensile force to the tow
T in cooperation with the pair of blooming rollers 16, and
further stretches the crimp of the tow T.

[0033] Then, when the tow T passes between the pair
of blooming rollers 16, the pair of blooming rollers 16
divides the opened tow T into a plurality of bundles, and
supplies the bundles to the secondary banding jet 17.
[0034] When the divided bundle of tow T passes
through the secondary banding jet 17, the secondary
banding jet 17 ejects compressed air toward the divided
bundle, and the compressed air opens the divided bun-
dle. As a result, the divided bundle spreads in a width
direction of the tow path 12, and forms a flat filter web
WF. Then, the filter web WF is fed to the forming section
20.
[0035] The filter web WF fed to the forming section 20
is conveyed toward a trumpet guide 21, and passes
through the trumpet guide 21. At this time, the filter web
WF is squeezed into a rod shape by the trumpet guide
21, and is formed into a rod member WR. That is, a width
of the flat filter web WF is gradually reduced as the filter
web WF is conveyed toward the trumpet guide 21. Then,
the rod member WR is fed to the wrapping section 30.
[0036] The wrapping section 30 includes an endless
garniture tape 31, and the garniture tape 31 travels on a
horizontal forming bed, not shown, in a conveying direc-
tion of the rod member WR. At an inlet position of the
wrapping section 30, a paper web WP is supplied onto
the garniture tape 31 by a rolling paper supply unit 32.
[0037] The rolling paper supply unit 32 includes a plu-
rality (such as two) of bobbins 33 on which the paper web
WP with a finite length is wound, and the paper web WP
is supplied from the bobbin 33. Furthermore, when a ter-
minal end of the paper web WP wound around one bobbin
33 is neared, the rolling paper supply unit 32 splices the
terminal end of the paper web WP on the one bobbin 33
to a start end of the paper web WP on the other bobbin
33 with a seal or the like. An empty bobbin 33 is replaced
by an operator. An empty bobbin 33 is sequentially re-
placed with a new bobbin 33, and the rolling paper supply
unit 32 thus continuously supplies the paper web WP.
[0038] A sensor 34 for detecting a seam of the paper
webs WP is provided near the rolling paper supply unit
32. The sensor 34 detects the seal splicing the terminal
end of the paper web WP on one bobbin 33 and the start
end of the paper web WP on the other bobbin 33. When
the sensor 34 detects the seam of the paper webs WP
supplied from the rolling paper supply unit 32, the control
unit 50 outputs a seam detection signal to a control unit
240 of a filter inspection device 200 described later. Ad-
ditionally, the sensor 34 may instead be provided at the
filter inspection device 200.
[0039] The paper web WP supplied from the rolling pa-
per supply unit 32 is guided to the garniture tape 31 via
a spray gun 35. The spray gun 35 applies an adhesive
called rail glue to a center of the paper web WP in a width
direction.
[0040] The rod member WR supplied from the trumpet
guide 21 is laid on the paper web WP at the inlet position.
At this time, the rod member WR and the paper web WP
are stuck together by the rail glue.
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[0041] Then, the rod member WR and the paper web
WP travel on the forming bed with the garniture tape 31,
and sequentially pass through a tongue 36, a wrapping
former 37, a heater 38, and a cooler 39.
[0042] The tongue 36 operates in conjunction with the
forming bed, and further compresses the rod member
WR through the garniture tape 31 and the paper web
WP. At this time, a cross-section of the rod member WR
is formed into a round shape, and the paper web WP and
the garniture tape 31 are bent into a U-shape in cross-
section. At this time, a lower half of the rod member WR
is covered with the paper web WP.
[0043] Then, when the rod member WR passes
through the wrapping former 37, one side edge portion
of the paper web WP is laid on one side of an upper half
of the rod member WR through the garniture tape 31,
and at the same time, a spray gun, not shown, of the
wrapping former 37 applies seam glue on the other side
edge portion of the paper web WP.
[0044] Then, the other side edge portion of the paper
web WP is laid on the rod member WR in the same man-
ner through the garniture tape 31, and is caused to over-
lap the one side edge portion of the paper web WP via
the seam glue. At this time, both side edge portions of
the paper web WP are stuck together by the seam glue,
and the rod member WR is completely wrapped in the
paper web WP, and a filter rod continuum RS is formed.
[0045] Then, the seam glue is dried when the filter rod
continuum RS formed by the wrapping former 37 passes
through the heater 38, and the seam glue is cooled when
the filter rod continuum RS passes through the cooler 39.
[0046] The cutting section 40 includes a rotary knife
41, and the rotary knife 41 cuts the filter rod continuum
RS conveyed from the wrapping section 30 into a prede-
termined length, and forms separate filter rods FR.
[0047] The control unit 50 controls operation of the filter
manufacturing device 100. More specifically, the control
unit 50 controls operation of each drive part of the filter
manufacturing device 100, and stops driving of the filter
manufacturing device 100 when there is occurrence of
abnormality. Moreover, the control unit 50 is connected
to the filter inspection device 200. The control unit 50
outputs the seam detection signal from the sensor 34 to
the control unit 240 of the filter inspection device 200,
and stops driving of the filter manufacturing device 100
when a stop signal is input from the control unit 240.
[0048] Fig. 2 is a configuration diagram showing the
filter inspection device according to an embodiment of
the present invention. As shown in Fig. 2, the filter in-
spection device 200 includes an inspection section 210,
a removal section 220, a camera (image capturing unit)
230, and the control unit (analysis unit, notification unit)
240.
[0049] The inspection section 210 includes an inspec-
tion drum (conveying unit) 211, suction grooves 212, a
light emitter 213, and a light receiver 214. After the filter
rod continuum RS conveyed in a length direction is cut
into separate filter rods FR at the filter manufacturing

device 100, the filter rods FR are transferred to the in-
spection drum 211 by a pickup mechanism not shown.
[0050] The inspection drum 211 sucks the filter rods
FR by the suction grooves 212 that are arranged at in-
tervals on an outer periphery of the inspection drum 211,
and rotates counterclockwise. A conveying direction of
the filter rods FR is thereby converted from the length
direction to a circumferential direction.
[0051] The light emitter 213 is disposed at a center of
the inspection drum 211, for example, and radiates de-
tection light on the filter rod FR that is sucked by the
suction groove 212. The light receiver 214 is disposed
on an extension line connecting the light emitter 213 and
the filter rod FR that is irradiated with the inspection light,
and receives the detection light that is transmitted
through the filter rod FR.
[0052] The control unit 240 performs defect inspection
on the filter rod FR by inspecting a segment length of the
filter rod FR, presence/absence of damage, and the like
based on an amount of detection light received by the
light receiver 214. In the case where the filter rod FR is
determined to be defective, the control unit 240 controls
the removal section 220 to remove the filter rod FR.
[0053] The light emitter 213 and the light receiver 214
may be replaced with a reflective light sensor. In the case
where a reflective light sensor is used, the control unit
240 may perform defect inspection on the filter rod FR
by detecting a reflection amount of light reflected by the
filter rod FR.
[0054] The removal section 220 includes a removal
drum (conveying unit) 221, suction grooves (removing
units) 222, a first container 223, and a second container
224. The filter rod FR conveyed by the inspection drum
211 is transferred to the removal drum 221 at a part where
the inspection drum 211 and the removal drum 221 face
each other. The removal drum 221 sucks the filter rods
FR by the suction grooves 222 that are arranged at in-
tervals on an outer periphery of the removal drum 221,
and rotates clockwise. Additionally, a seam inspection
device for a tobacco filter according to the present inven-
tion includes the control unit 240, the camera 230, and
the second container 224.
[0055] The first container 223 and the second contain-
er 224 are disposed below the removal drum 221. In the
case where a filter rod FR that is defective is detected
by the inspection section 210, the control unit 240 stops
suction by the suction groove 222 at a time when the filter
rod FR is conveyed to above the first container 223, and
removes the filter rod FR into the first container 223.
[0056] Furthermore, when the seam detection signal
is input from the control unit 50 of the filter manufacturing
device 100, the control unit 240 stops suction by the suc-
tion groove 222 when a filter rod FR in a predetermined
range including the seam of the paper webs WP is con-
veyed to above the second container 224, and removes
a bundle of filter rods FR into the second container 224.
[0057] The camera 230 is disposed above the second
container 224, and captures an image of the bundle of
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filter rods FR removed into the second container 224. As
a pattern of the seam of the paper webs WP that is cap-
tured by the camera 230, patterns as shown in Figs. 3
and 4 are conceivable. Fig. 3 shows a pattern where a
seal at the seam is at a middle portion of a filter rod FR,
or in other words, a pattern where the filter rods FR are
cut at a part other than the seam of the paper webs WP.
Fig. 4 shows a pattern where the seal at the seam is at
end portions of filter rods FR, or in other words, a pattern
where the filter rods FR are cut at a seam part of the
paper webs WP.
[0058] The control unit 240 analyzes image data of the
filter rods FR captured by the camera 230, and detects
the seam of the paper webs WP. More specifically, the
control unit 240 performs edge detection on the image
data of the filter rods FR, and determines whether there
are edges on both sides of the seal at the seam. Addi-
tionally, the control unit 240 may perform negative-pos-
itive reversal on the image data at the time of edge de-
tection.
[0059] At this time, if the edges are present on both
sides of the seal at the seam, the control unit 240 deter-
mines that the filter rods FR are cut at a part other than
the seam part of the paper webs WP, and when the edge
is present only on one side of the seal at the seam, the
control unit 240 determines that the filter rods FR are cut
at the seam part of the paper webs WP.
[0060] Next, in the case where the edges are present
on both sides of the seal at the seam, the control unit 240
measures a length of the seal at the seam, and if the
length is equal to or greater than a predetermined thresh-
old, the control unit 240 determines that the filter rod FR
including the seam of the paper webs WP is appropriately
removed. Furthermore, in the case where the edge is
present only on one side of the seal at the seam, the
control unit 240 detects the number of seals at the seam,
and if there are two or more, the control unit 240 deter-
mines that the filter rods FR including the seam of the
paper webs WP are appropriately removed.
[0061] In other cases, the control unit 240 determines
that the filter rod FR including the seam of the paper webs
WP is not appropriately removed. In the case of deter-
mining that the filter rod FR including the seam of the
paper webs WP is not appropriately removed, the control
unit 240 outputs the stop signal for the filter manufactur-
ing device 100 to the control unit 50 of the filter manu-
facturing device 100.
[0062] As described above, the suction grooves 222
remove a bundle of filter rods FR in a predetermined
range including the seam of the paper webs WP from the
removal drum 221 based on the seam detection signal
input from the filter manufacturing device 100, the cam-
era 230 captures an image of the removed filter rods FR,
and the control unit 240 analyzes the image data of the
captured filter rods FR, and the seam of the paper webs
WP is thus detected. Accordingly, by detecting whether
the removed filter rod FR includes the seam of the paper
webs WP, whether the filter rod FR including the seam

is appropriately removed may be inspected.
[0063] Furthermore, in the case where the seam of the
paper webs WP is not detected by the control unit 240,
the control unit 240 outputs the stop signal to the filter
manufacturing device 100, and the filter manufacturing
device 100 may thus be stopped, and the filter rod FR
including the seam of the paper webs WP may be pre-
vented from flowing to processes at a later stage.
[0064] Moreover, because the control unit 240 per-
forms edge detection, the seam of the paper webs WP
may be detected with high accuracy.
[0065] Moreover, structures for inspecting the filter rod
FR received from the filter manufacturing device 100 may
be used also for detection of the seam of the paper webs
WP, and thus, structures necessary for detecting the
seam of the paper webs WP may be reduced, and the
configuration of the seam inspection device for a tobacco
filter may be simplified.
[0066] Heretofore, embodiments of the present inven-
tion have been described, but the embodiments of the
invention described above are for facilitating understand-
ing of the present invention, and are not intended to limit
the present invention. The present invention may be
modified or improved without departing from the gist of
the present invention, and the present invention includes
equivalents thereof. Furthermore, any combination or
omission of structural elements described in the scope
of the claims and the specification is possible within a
scope where at least a part of the above-mentioned prob-
lem can be solved or a scope where at least a part of the
effect can be achieved.

REFERENCE SIGNS LIST

[0067]

WP paper web
FR filter rod
200 filter inspection device
210 inspection section
211 inspection drum
212 suction groove
213 light emitter
214 light receiver
220 removal section
221 removal drum
222 suction groove
223 first container
224 second container
230 camera
240 control unit

Claims

1. A seam inspection device for a tobacco filter that is
applied to a filter inspection device for inspecting a
filter rod manufactured by a filter manufacturing de-
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vice, wherein

the filter manufacturing device is for forming filter
rods by cutting, into a predetermined length, a
filter rod continuum that is formed by wrapping
a paper web around a rod member formed by a
filter material, where the filter manufacturing de-
vice continuously supplies the paper web
through successive splicing,
the filter inspection device removes a bundle of
the filter rods in a predetermined range including
a seam of the paper webs by a removing unit
based on a seam detection signal input from the
filter manufacturing device, from a conveying
unit for conveying the filter rod received from the
filter manufacturing device, and
the seam inspection device includes

a container for housing the filter rod that is
removed from the conveying unit,
an image capturing unit for capturing an im-
age of the filter rod housed in the container,
and
an analysis unit for analyzing image data of
the filter rod captured by the image captur-
ing unit, and detecting the seam of the paper
webs.

2. The seam inspection device for a tobacco filter ac-
cording to claim 1, further comprising a notification
unit for outputting a stop signal to the filter manufac-
turing device in a case where the seam of the paper
webs is not detected by the analysis unit.

3. The seam inspection device for a tobacco filter ac-
cording to claim 1 or 2, wherein the analysis unit
detects the seam of the paper webs by performing
edge detection on the image data of the filter rod.

4. The seam inspection device for a tobacco filter ac-
cording to any one of claims 1 to 3, wherein

the conveying unit is a drum used for inspection
of the filter rod received from the filter manufac-
turing device, and
the removing unit sucks and holds the filter rod
at an outer periphery of the drum.

5. A seam inspection method for a tobacco filter that is
applied to a filter inspection device for inspecting a
filter rod manufactured by a filter manufacturing de-
vice, wherein

the filter manufacturing device is for forming filter
rods by cutting, into a predetermined length, a
filter rod continuum that is formed by wrapping
a paper web around a rod member formed by a
filter material, where the filter manufacturing de-

vice continuously supplies the paper web
through successive splicing,
the filter inspection device removes a bundle of
the filter rods in a predetermined range including
a seam of the paper webs by a removing unit
based on a seam detection signal input from the
filter manufacturing device, from a conveying
unit for conveying the filter rod received from the
filter manufacturing device, and
the seam inspection method comprises

a housing step for housing, in a container,
the filter rod that is removed from the con-
veying unit,
an image capturing step for capturing, by
an image capturing unit, an image of the
filter rod housed in the housing step, and
an analysis step for analyzing, by an anal-
ysis unit, image data of the filter rod cap-
tured in the image capturing step, and de-
tecting the seam of the paper webs.

6. The seam inspection method for a tobacco filter ac-
cording to claim 5, further comprising a notification
step for outputting a stop signal to the filter manu-
facturing device in a case where the seam of the
paper webs is not detected in the analysis step.
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