[SPECIFICATION]
[Title of Invention]
DETECTION DEVICE
{Technical Field]
[0001]

The present invention relates to a detection device
which detects an occurring of non-conformity event when a
mouth portion of a container is sealed with a cap.
[Background Art]

[0002]

An opening (a mouth portion} of a container
accommodating wvarious types of drink is sealed with a cap
(cap made of aluminum, for example} of a material different
from the material of the container so as to prevent leakage
of the drink which is a content of the container or intrusion
of a foreign substance into the container or the drink.

Moreover, in a container for drink, the mouth portion
of one container is sealed with a cap, but such a case can
occur that, in a process of disposing a cap {capping) on the
container mouth portion, a cap disposed on the container
mouth portion entrains the subsequent cap, and the two caps
are disposed on one container (so-called “double capping”
state: as shown in Figs. 7 and 8}.

[0003]

Since the cap operates a role of a sealing member which
prevents inclusion of a foreign substance, 1f the
double-capping ones are distributed in the market,
abnormality in a manufacturing process of the drink is
imagined, by which a bad reputation in a hygiene aspect could

be incurred. Thus, in the case of occurrence of the



double-capping, it should be detected immediately, and
market distribution of the container in the double-capping
state should be prevented.

However, a prior art for effectively detecting the
double-capping shown in Fig. 7 and Fig. 8 has not yet been
proposed.

[0004]

Here, it can be considered that a camera is disposed
in a production line, and the double capping is detected by
a moving image in which a container (container being filled
with the drink and capped) conveyed in a manufacturing
process is photographed by the camera, but there is not such
a space for disposing the camera in the production line.

Moreover, such a camera being able to photograph the
double capping is expensive, and therefore, causes a rise
in a manufacturing cost of the drink product.

As the other prior arts, an art for detecting defective
gluing of a box, for example, 1is proposed (see Patent
Literature 1), but such prior art cannot detect the
aforementioned "double capping" of the container.
[Citation List]

[Patent Literature]

[0005]

[Patent Literature 1]
Patent No. 5387171

[Summary of Invention]
[Technical Problem}

[0006]

The present invention was proposed in view of the

aforementioned problems of the prior arts and has an object



to provide a detection device which, in a case of occurrence
of a phenomenon in which two caps are disposed on one container
(so-called “double capping”), reliably detects that
immediately.
[Sclution to Problem]
[0007]

The detection device (10) of the present invention is
characterized in that

on a production line (100: manufacturing device) of a
product in which an opening (1A: mouth portion) of a container
(1) is sealed with a cap (2),

a proximity sensor (3) is provided along a path on which
the container (1) moves,

an area detected by the proximity sensor (3) is an area
where the cap (2) cannot be present in a normal state (a state
in which double capping has not occurred), the two caps(2)
are attached in a row to the one container (1), and a subsegquent
cap (2—1) can be brought into close contact with a container
surface (so-called “close-contact type double capping” shown
in Fig. 7 can be occurred), and

the container (1) to which the two caps (2) are attached
continuously is detected by the proximity sensor (3).

Here, the proximity sensor (3) is preferably provided
in an area where the container (1) rotates in the path on
which the container (1) is conveyed (curling device 20, for
example) .

And the proximity sensor (3) is preferably provided in
plural (preferably six units) in an area being substantially
the same range as an outer peripheral dimension of the

container (1) along the path on which the container (1) is



conveyed.

In this specification, the term “double capping” is a
term meaning a state where the two caps (2) are attached to
the one container (1).

And in the “double capping”, there are two types, that
is, a case in which the subsequent cap (2-1) is brought into
close contact with the container outer periphery (state shown
in Fig. 7, so-called “close-contact type double capping”)
and a case in which the subsequent cap (2-1) is separated
from the container outer periphery and turned over upward
(state shown in Fig. 8, so-called “turn-over type double
capping”) .

[0008]

Also, a detection device (10A) of the present invention
is characterized in that

on the production line (100: manufacturing device) of
a product in which an opening (1A: mouth portion) of the
container (1) is sealed with the cap (2),

a sensor (4: transmission sensor, for example)
including a transmitter (4A: projector, for example) and a
receiver ({(4B: optical receiver, for example) is provided
along a path on which the container (1) moves,

an area detected by the sensor (4} is an area where the
cap (2) cannot be present in a normal state (a state in which
double capping has not occurred), the two caps are attached
in a row to the one container, and the subsequent cap is
separated from the container surface and is turned over
(state in which the turn-over type double capping shown in
Fig. 8 has occurred); and

the container to which the two caps are attached



continuously is detected (so-called “turn-over type double
capping” is detected) by the sensor (4).

Also, the sensor (4) is preferably provided in an area
where the container rotates in the path on which the container
(1) is conveyed (the curling device 20, for example) or an
area after the rotating operation (an area being on a
downstream side of the curling device 20, for example).

And the sensor (4) is preferably a transmission sensor
(a transmission type fiber sensor, for example).

[0009]

Furthermore, the detection device (10, 10A) of the
present invention is characterized in that

on the production line (100: manufacturing device) of
a product in which the opening (1A: mouth portion) of the
container (1) is sealed with the cap (2),

two types of sensors, that is, the proximity sensor (3)
and the sensor (4: transmissiocn sensor, for example)
including the transmitter (4A: projector, for example) and
the receiver (4B: optical receiver, for example) are provided
along a path on which the container (1) moves,

an area detected by the sensors (the two types of
sensors 3, 4) 1s an area where the cap (2) cannot be present
in a normal state (a state in which double capping has not
occurred), and the subsequent cap can be present in a case
where the two caps (2) are attached in a row to the one
container (1); and

the container to which the two caps are attached
continuously (a double capping container) is detected by the
sensors (the two types of sensors 3, 4).

In this case, the proximity sensor (3) is preferably



provided in an area where the container (1) rotates in the
path on which the container (1} is conveyed (the curling
device 20, for example).

And the proximity sensor (3) is preferably provided in
plural (preferably six units) in an area being substantially
the same range as the outer peripheral dimension of the
container (1) along the path on which the container (1) is
conveyed.

Moreover, the sensor (sensor 4 including the
transmitter 42 and the receiver 4B) is preferably provided
in an area where the container rotates in the path on which
the container (1) is conveyed (the curling device 20, for
example) or an area after the rotating operation (an area
on a downstream side of the curling device 20, for example).

And the sensor (4) is preferably a transmission sensor
(a transmission type fiber sensor, for example).

[0010]

Also, in the present invention, it is preferable that:

the receiver (4B: optical receiver, for example) of the
transmission sensor (4) is disposed on a side opposite to
the transmitter (4A: projector, for example) with respect
to a line on which the container (1) is conveyed, and in the
normal state (a state in which the double capping has not
occurred), emission (of light or ultrasonic waves) is
performed from an irradiation-side device (4A) and 1is
received by a reception-side sensor (4B), however, in a case
that the two caps (2) are attached to the one container (1)
and the subsequent cap (2-1) is separated from the container
surface and is turned over (in a case that the turn-over type

double capping shown in Fig. 8 has occurred), they are



preferably disposed so that the emission (of the light ox
the ultrasonic waves) is not received by the reception-side
sensor (4B).

But, in the present invention, it is possible that:

the irradiation-side device (4R) and the
reception-side sensor (4B) are disposed on the same side with
respect to the line on which the container (1) is conveyed,
and in the normal state in which the double capping has not
occurred, the emission (of the light or the ultrasonic waves)
is performed from the irradiation-side device (4A) and is
not received by the reception-side sensor (4B), however, in
a case where the two caps (2) are attached to the one container
(1), and the subsequent cap (2-1) is separated from the
container surface and is turned over (in a case where the
turn-over type double capping shown in Fig. 8 has occurred),
the emission {of the light or the ultrasonic waves) is
reflected by the turned over subsequent cap (2-1) and is
received by the reception-side sensor (4B).

[Advantageous Effects of Invention]
[0011]

According to the detection device (10) of the present
invention including the aforementioned constructions, the
proximity sensor (3) is provided along the path on which the
container (1) moves, and in the normal state in which the
double capping has not occurred as shown in Fig. 6, the
proximity sensor (3) has the container surface on which no
cap is present as an inspection region. And in a case that
the subsequent cap (2-1: entrained cap) of the close-contact
type double capping is in close contact with the container

surface (case shown in Fig. 7}, the entrained subsequent cap



(2-1) is located in the region.

Therefore, if the close-contact type double capping as
shown in Fig. 7 has occurred, the proximity sensor (3) detects
that the cap (2) is proximate to the container surface and
detects that the close-contact type double capping shown in
Fig. 7 has occurred.

[0012]

On the other hand, in the case of the double capping
in the state where the subsequent cap (2-1) is turned over
as in the type shown in Fig. 8 (so-called “turn-over type
double capping”), the entrained subsequent cap (2-1) is
separated from the container surface and thus, it cannot be
detected by the aforementioned proximity sensor (3).

However, in the detection device (10A) of the present
invention, since the sensor (4) including the transmitter
(4A: projector, for example) and a receiver (4B: optical
receiver, for example) such as the transmission sensor (a
translucent type fiber sensor or the like), for example, is
provided along the path of the container (1), if the double
capping in which the subsequent cap (2-1}) is turned over as
shown in Fig. 8 (so-called “turn-over type double capping”)
has occurred, since the subsequent cap (2-1) separated from
the container outer periphery and turned over upward shields
light or the like (including ultrasonic waves or the like)
emitted from the transmitter (4A) of the sensor (4), the
sensor of the receiver (4B) cannot receive the light, the
ultrasonic waves or the like anymore. Therefore, when the
container (1) passes through a spot where the sensor (4) is
provided, if the emitted light or the like is not detected

by the reception-side sensor (4B), it means that the



subsequent cap (2-1}) separated from the container outer
periphery of the cap shown in Fig. 8 and turned over upward
shields the emitted light or the like, and occurrence of the
double capping cap in the turn-over state shown in Fig. 8
is detected.

Alternatively, in a case that, it is constructed such
that the subseguent cap (2-1) separated from the container
outer periphery and turned over upward reflects the light,
ultrasonic waves or the like emitted from the transmitter
(42) of the sensor (4), and that the sensor of the receiver
(4B} receives the reflected light, ultrasonic waves or the
like, when the container (1) passes through the spot where
the sensor (4) is provided,

the emitted light or the like is detected by the
reception—-side sensor (4B}, the reflection of the emitted
light or the like is detected, which reflection are reflected
by the subsequent cap (2-1} separated from the container
outer periphery of the cap shown in Fig. 8 and turned over
upward, and occurrence of double capping in the turn-over
state shown in Fig. 8 is detected.

[0013]

As described above, according to the detection device
(10, 10A) of the present invention, the close-contact type
double capping of a type in which the subsequent cap (2-1)
is in close contact with the container surface as shown in
Fig. 7 and the turn-over type double capping of a type in
which the subsequent cap (2-1) is separated from the
container outer periphery and is turned over upward as shown
in Fig. 8 can be both detected reliably.

Here, the proximity sensor (3) and/or the sensor (4)



including the transmitter (4A) and the receiver (4B) are used
in the present invention, and there is no need to provide
a camera for photographing the container after being capped
in conveyance. Thus, there is no need to separately
provide a mechanism for installing the camera in the
production line.

Moreover, the proximity sensor (3) and/or the sensor
(4) including the transmitter (4A) and the receiver (4B) are
cheap as compared with the camera, and thus, a cost increase
caused by use of an expensive camera can be prevented.
[Brief Description of Drawings]
[0014]
[Fig. 1] Fig. 1 is an explanatory diagram illustrating a
production line to which an embodiment of the present

invention is applied.

[Fig. 2] Fig. 2 is a plan view of a curling device in the
embodiment.
[Fig. 3] Fig. 3 is a secticonal view illustrating an A-A

section in Fig. 2.

[Fig. 4] Figs. 4 are sectional view illustrating a B-B
section, a C-C section, and a D-D sectiocn of the curling plate
in the curling device in Fig. 2.

[Fig. 5] Figs. 5 are explanatory diagrams illustrating a
mechanism of generation of double capping.

[Fig. 6] Fig. 6 is an explanatory diagram illustrating a
cap and its pull-tab immediately after appropriate capping.-
[Fig. 7] Fig. 7 is an explanatory diagram illustrating the
double capping in close contact with a container surface.
[Fig. 8] Fig. 8 is an explanatory diagram illustrating the

double capping separated from the container surface and
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turned over.

[Fig. 9] Fig. 9 is an explanatory diagram illustrating a
transmission sensor and an E-~arrow view of Fig. 2.

[Fig. 10] Fig. 10 is a plan view of the curling device in
which the transmission sensor is disposed on a position being
different with the position shown in Fig. 2.

[Fig. 11] Fig. 11 is a flowchart illustrating a procedure
for detecting the double capping in the embodiment.
[Description of Embodiments]

[0015]

Hereinafter, an embodiment of the present invention
will be explained by referring with the attached drawings.

InFig. 1, a production line 100 (manufacturing device)
to which a detection device 10, 10A (not shown in Fig. 1)
according to the embodiment of the present invention is
applied comprises an erecting machine 30, a £illing sealing
machine 60, and a curling device 20. In the £illing
sealing machine 60, a cutting head 61 is alsoc provided.
Moreover, in the production line 100, an inspection device
and a manufacturing device can be provided if necessary.

Although not illustrated clearly, the erecting machine
30 has a function for aligning containers with openings
{(mouth portions) directed upward and a function for sending
them to a subsequent process seQuentially.

[0016]

In the filling sealing machine 60, after drink (not
shown} is filled in a container 1 (see Figs. 2 to 10), a cap
supplied from the cutting head 61 is attached thereto, and
sealed. The cutting head 61 has a mechanism for punching

a sheet-shaped cap materizl into a certain shape and for
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molding it into a predetermined cap shape. Therefore, the
caps can be supplied continuocusly to the filling sealing
machine via a conveyance path (not shown).

[00L17]

In the container 1 immediately after being sealed, a
skirt portion 22 and a pull-tab portion 2B of a cap 2 are
in a state that they are separated and spread with respect
to the container 1 (see Fig. 6, for example). The curling
device 20 is a device for bringing the skirt portion Z2A and
the pull-tab portion 2B of the cap 2 in separated and spread
state with respect to the container 1 into close contact with
an outer surface of the opening 1A of the container 1.

The detection device 10 (detection device for double
capping) according to the illustrated embodiment is provided
in the curling device 20, and the curling device 20 including
the detection device 10 will be described in detail in
reference with Figs. 2 - 11. Moreover, in Fig. 1, the
container 1 (drink product) having passed through the curling
device 20 is taken out of the line of the manufacturing device
100 through a path 70.

[0018]

In Fig. 2, the curling device 20 includes a belt 21 and
a curling plate 22, and the belt 21 and the curling plate
22 are disposed on both sides of the path (passage) on which
the container 1 (sealed container) moves in an arrow X
direction, respectively. Here, instead of the belt 21,
a rope or the like can be alsc used.

The belt 21 is driven by a plurality of drive wheels
21A being mounted on a side of a curling device main-body

{not shown) and is circulated in an arrow ¥ direction. Cn
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the other hand, the curling plate 22 is fixed to the curling
device main-body by a bracket 22A.
[0019]

The belt 21 causes the container 1 to move in the arrow
Y direction (Fig. 2), and as shown in Fig. 3, the belt 21
presses a region below a part capped with the cap 2 in the
container 1 toward the side of the curling plate 22. Then,
the curling plate 22 presses a side part of the cap 2
(including the skirt portion 2A and the pull-tab portion 2B
of the cap 2) which cap has been capped to the container 1.

By the circulation of the belt 21 in the arrow Y
direction (Fig. 2), the container 1 being sandwiched between
the belt 21 and the curling plate 22 is rotated as indicated
by an arrow Z shown in Fig. 2. Together with the rotation
of the container 1, the skirt portion 2A and the pull-tab
2B of the cap 2 being contacted with the curling plate 22
are brought into close contact uniformly with the surface
of the container 1 over the entire circumference.

[0020]

In order that the skirt portion 2A and the pull-tab 2B
of the cap 2 are not overlapped and folded (folded back) but
brought into contact with the surface of the container 1
normally a sectional shape (sectional shape of a part which
presses the c¢ontainer 1) of the curling plate 22 is
constructed so as to gradually change from the upstream to
the downstream (from left side to the right side in Fig. 2).

A section B-B (see Fig. 2) in the curling plate 22 is
shown in Fig. 4A, a section C-C is shown in Fig. 4B, and a
section D-D is shown in Fig. 4C. In Figs. 4A to 4C, in

addition to the sectional shapes of the curling plate 22,
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a part in the container 1 being capped with the cap 2 is also
shown.

In the section B-B (refer to Fig. 4A) on the upstream
side shown in Fig. 4A, the curling plate 22 presses only an
upper end portion of the cap 2. On the other hand, in the
section C-C on the downstream side of the section B-B shown
in Fig. 4B, the curling plate 22 presses the skirt portion
2A of the cap 2 excluding the pull-tab portion 2B. In the
section D-D shown in Fig. 4C on the further downstream side
of the section C-C shown in Fig. 4C, the curling plate 22
presses the entire side part of the cap 2 including the
pull-tab portion ZB.

[0021]

Subsequently, the reasons why two caps are disposed on
one container and the phenomenon so~called “double capping”
occurs will be explained, in reference with Figs. 5, 6, 7,
and 8.

When the cap 2 supplied from the cutting head 61 (Fig.
1) is attached or capped to the mouth portion 1A of the
container 1, the cap 2, which is punched out of aluminum foil,
covers (caps) to the mouth portion 1A of the container 1.
As shown in Fig. 5A, in a usual situation, the cap 2 before
capping the container 1, only the cap 2 on a frontmost row
on the container 1 side is drawn by vacuum (vacuum sucking
means is not shown in drawings) and held so as not to fall.
Caps 2-1, 2-2 (shown by broken lines), which are subsequent
to the cap 2 on the frontmest row, are stopped (dammed) by
the cap 2 on the frontmeost row so as not to advance to the
container 1 side, but the subsequent caps 2-1, 2-2 are biased

to the side of the cap 2 on the frontmost row by the gravity.
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At a situation shown in Fig. 54, the container 1 is filled
with the drink which is a content.

As shown in Fig. 5A, at a stage before capping the
contalner 1, the cap 2 is held in a state that the cap 2 is
inclined with respect to a horizontal direction, and a front
edge (left edge in Fig. 5A) of the mouth portion 1A of the
container 1 (filled with the drink) is caught by a spot 2C
on the lowermost end of the cap 2 in the situation in which
the cap 2 incline with respect to the horizontal direction
and the container 1 entrains the cap 2 against the holding
force of the vacuum in the direction (direction shown by an
arrow U) in which direction the container 1 moves. As the
result of the entrainment o¢f the front edge of the mouth
portion 1A of the moving container 1 by catching the lowermost
end spot 2C of the cap 2, the cap 2 is separated from the
vacuum sucking means, not shown, and is caused to cap (or
cover) the mouth portion 1A of the container 1 by a weight
of the cap 2.

When the cap 2 on the frontmost row is entrained, the
subsequent cap 2-1 moves to the position of the cap on the
frontmost row by the gravity, and the cap 2-1 is held by the
vacuum of the vacuum sucking means, not shown.

[0022]

As shown in Fig. 5B, the pull-tab 2B, which is to be
pinched by the fingers and pulled when the cap 2 is to be
removed from the container 1, is provided on the cap 2, but
at the time when the cap 2 is punched and molded by the cutting
head 61, the pull-tab 2B extends substantially in the
horizontal direction as the cap 2 shown in Fig. 6.

[0023]
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In Figs. 5, when the container 1 is to be covered
(capped) with the cap 2, it is not detected or grasped that
a position of a pull-tab 2-1B (see Fig. O5A) in a
circumferential direction.

When the cap 2 on the frontmost row covers to the
containerl, in a case that the pull-tab 2-1B of the subseguent
cap 2-1 extends toward the cap 2 on the frontmost row and
the pull-tab 2-1B enters to below the cap 2, at the time that
the cap 2 covers the container 1, the cap 2-1 is entrained
by the cap 2 in some cases. As a result, the phenomenon
so-called ™“double capping” is happened or occurred.
Moreover, there is a space between the skirt portion 2A and
an outer surface of the container 1, and the pull-tab 2-1B
of the subsequent cap 2-1 enters to such the space (refer
to Fig. 5C). it is difficult to exclude only the
subsequent cap 2-1 by targeting it in continuous production
steps or manufacturing steps.

[0024]

Such the double-capping phenomenon as mentioned above
is caused that a force for moving the container 1 moves is
stronger than the holding force by the vacuum for holding
the cap at the spot, however, if the force for moving the
container 1 is not stronger than the holding force by the
vacuum for moving the container 1, the cap 2 covering the
container mouth portion 1A shown in Fig. 5A cannot move
relative to the container 1.

Here, there are two types of patterns in the so-called
“double capping” phenomenon, which types are depended on a
behavior of the container 1 after passage of the filling

sealing machine 60 and a behavior of the container 1 in the
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curling device 20. In one of said two types of patterns
in the “double capping” phencomenon, as shown in Fig. 7, the
subsequent cap 2~1 is in close contact with the surface of
the container 1. In the other pattern of said types of
patterns in the “double capping” phenomenon, as shown in Fig.
8, the subsequent cap 2-1 is separated from the surface of
the container 1 and is turned over.

[0025]

In the double capping of the type shown in Fig. 7, in
a state that the subsequent cap 2-1 (refer to Fig. 5C}) is
entrained by the container 1 at the time the cap 2 is capped
to the container 1, the cap 2 is sandwiched and pressed between
the belt 21 and the curling plate 22 in the curling device
20 (Fig. 2), and as a result, the subsequent cap 2-1 is in
close contact with the surface of the container 1 in a state
that the pull-tab 2-1B of the subsequent cap 2-1 enters into
the space between the skirt portion 2A of the cap 2 and the
outer surface of the container 1.

In the state shown in Fig. 7 (state in which the
subsequent cap 2-1 of the double capping is in close contact
with the surface of the container 1), the subsequent cap 2-1
is present in a region below the mouth portion of the container
1, on which the cap 2 (the skirt portion 232, the pull-tab
2B) 1s not present in the normal state where the double cap
has not occurred.

On the other hand, in the double capping of the type
shown in Fig. 8, it is similar to the double capping shown
in Fig. 7 in a point that the pull-tab 2-1B of the subsequent
cap 2-1 is in close contact with the surface of the container

in a state that the pull-tab 2-1B enters in a space between
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the skirt portion 2A of the cap 2 and the outer surface of
the container 1, however, a part of the subsequent cap 2-1
is turned over in upward direction, that is, said part is
turned over to above the container 1, and the subseguent cap
2-1 extends to a region in which the cap 2 is not present
in the normal state where the double capping has not occurred,
that is, the subsequent cap 2-1 extends in the region above
the container 1 in the double capping of the type shown in
Fig. 8.

[0026]

In the detection device according to the illustrated
embodiment, the double capping of the type shown in Fig. 7
in close contact with the outer surface of the container 1
(in this specification, it is described as the “close-contact
type double capping” in some cases) is detected by the
proximity sensor 3. On the other hand, the double capping
of the type shown in Fig. 8, that is, the double capping in
which the subsequent cap 2-1 is turned over from the surface
of the container 1 (in this specification, it is described
as the “turn-over type double capping” in some cases) 1s
detected by the transmission sensor 4. Here, the
transmission sensor 4 is an example of a sensor including
the transmitter 4A (projector, for example) and the receiver
4B {optical receiver, for example).

First, detection of the double capping of the type shown
in Fig. 7, that is, the detection of the so-called
“close-contact type double capping” will be explained.

In Fig. 2, the detection device 10 which detects the
close-contact type double capping is provided in the curling

device 20. In the curling device 20, by means of the belt
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21 and the curling plate 22, the container 1 moves in the
arrow X direction while rotating in the arrow Z direction.
In a path in which the container 1 moves in the arrow X
direction and rotates in the arrow Z direction, the belt 21
and the curling plate 22 are positioned on the both sides
thereof {(both sides in the above-below direction in Fig. 2},
and the proximity sensor 3 is provided at a position along
the path.

In the illustrated embodiment, =six units of the
proximity sensors 3 are provided and they are positicned on
a region on the downstream side in the container moving
direction of the path. As shown in Figs. 2 and 3, the
proximity sensor 3 is mounted on the curling device main—body
by mean of a bracket 3A at a position close to the belt 21,
The reason why the six units of the proximity sensors 3 are
positioned in the illustrated embodiment will be described
later.

[0027]

In Fig. 3 showing the A-A section shown in Fig. 2, a
detection region RI1 of the proximity sensor 3 is a region
slightly below the cap 2 (including the skirt portion 2A and
the pull-tab 2b) in the container 1 which is passing. Thus,
in the normal state (a state in which the double capping has
not occurred, and also, the subsequent cap 2-1 is not in close
contact with the container 2}, the cap 2 is not present on
the outer surface of the container 1, also the cap 2 (2-1)
is not present in the detection region RI1. In other words,
the detection region RI1 is a region where the cap 2 is not
detected in the normal state.

On the other hand, if there is the close-contact type
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double capping (shown in Fig. 7), a part of the subsequent
cap 2-1 is in close contact with the outer surface of the
container 1 passing in the detection region RII. Thus,
if there is the close-contact type double capping (Fig. 7)
in the container 1 passing in the detection region RIL, the
subsequent cap 2-1 is in close contact with the surface of
the container 1 passing in the detection region RI1, and it
is detected by the proximity sensor 3.

[0028]

In Figs. 2 and 3, the close~contact type double capping
(shown in Fig. 7) occurs in the case that the cap 2 and the
subsequent cap 2-1 are pressed by the curling plate 22 to
the container 1 side and brought into close contact with the
surface of the container 1.

As described above, 1f the close-contact type double
capping occurs, a part of the subsequent cap 2-1 is brought
into close contact with the region on the surface of the
container 1 (the detection region RI1 in Fig. 3) (shown in
Fig. 7) in which region the cap 2 is not present in the normal
state (a state where the close-contact type double capping
is not present).

If aluminum, which is metal (the caps 2, 2-1 are made
of aluminum), moves to a position being proximate to the
inspection region RI1 where the caps 2, 2-1 are not present
in the normal state, the subsequent cap 2-1 made of aluminum
is detected by the proximity senscr 3. Detection of the
presence of aluminum by the proximity sensor 3 means that
the cap 2 (the subsequent cap 2-1}) is present on the surface
of the container 1 (the inspection region RI1 of the proximity

sensor 3) where the cap 2 is not present in the normal state,
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and thus, presence of a part of the subsequent cap 2-1 in
the inspection region RI1 can be confirmed, and it is
determined that the close-contact type double capping has
cccurred.

As will be explained later in reference with Fig. 11,
when the close-contact type double capping is detected,
necessary processing, procedure such as an alarm and the like
are carried out.

[0029]

If the container 1 is in the normal state (in which sate
the double capping has not occurred), the proximity sensor
3 does not detect aluminum (the cap 2, the subsequent cap
2-1), and thus, it can be determined that the container 1
is in the normal state (in which the close-contact type double
capping has not occurred).

[0030]

Here, at a position indicated by a sign “P” in Fig. 2,
that is, at a position near an inlet of an advance path of
the container 1, it is impossible to guess or predict a
position in the circumferential direction of the container
1 at which position the subsequent cap 2-1 in the
close-contact type double capping contacts with the
container 1 closely. Morecover, the proximity sensor 3
cannot perform accurate detection unless a case that the
inspection region RI1 is set at a distance extremely close
from the proximity sensor 3, and thus, presence of the
subsequent cap 2-1 in the inspection region RI1 cannot be
detected by the proximity sensor 3 unless a case that the
distance between the proximity sensor 3 and the container

1 is extremely small.
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Therefore, if only one unit of the proximity sensor 3
is provided, depending on the position in the circumferential
direction of the container 1 at which the subsequent cap 2-1
of the double capping is contact with the container’s surface
closely, even if the close-contact type double capping (Fig.
7) has occurred, there are possibilities that the subsequent
cap 2~1 is not present in the inspection regicon RI1, and the
proximity sensor 3 cannot detect occurrence of the
close-contact type double capping.

[0031]

In the illustrated embodiment, since the container 1
moves in the X direction while rotating in the Z direction
(see Fig. 2), by providing six units of the proximity sensors
3 and by disposing the six units of the proximity sensors
3 at positions separated by a center angle of 60° each of
the container 1 so that each of the proximity sensors 3 can
carry out detection in the circumferential direction of the
container 1 at equal intervals, the circumferential
directicn of the container 1 can be detected equally by the
proximity sensors 3.

According to experiments carried out by the inventors,
it was found that, by providing six units of the proximity
sensors 3 and by disposing them so that each proximity sensor
3 detects an area in the circumferential direction separated
only by the center angle of 60° of the container 1 with respect
to the adjacent proximity sensor 3, in a case that the
subsequent cap 2-1 in the close-contact type double capping
in Fig. 7 i1s occurred at any position on the circumference
of the container 1, such the close-contact type doubkle

capping can be detected reliably.
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Moreover, in Fig. 2, a dimension L extending in the
upstream/downstream direction (left-right direction shown
in Fig. 2) of the region in which the six proximity sensors
3 are provided is set to be slightly longer than the outer
periphery of the container 1, and thus, a risk of a detection
error is reduced. |
[0032]

In the illustrated embodiment, the proximity sensor 3
is provided on a side (the belt 21 side) opposite to the
curling plate 22 with respect to the advance path of the
container 1.

As described above, the proximity sensor 3 does not
perform sensing function unless the distance from the caps
2, 2-1 (made of aluminum) is short, and it is very strict
that a condition relating to a distance between the sensor
3 and the caps 2, 2~-1. Thus, on the curling plate 22 side,
if the proximity sensor 3 is disposed at a position capable
of detecting the close-contact type double capping, the
proximity sensor 3 interferes with the curling plate 22.
As cbvious in referencewith Fig. 3, it isdifficult to dispose
the proximity sensor 3 on the curling plate 22 side.

Therefore, in the illustrated embodiment, the
proximity sensor 3 is not provided on the curling plate 22
side with respect to the advance path of the container 1 but
is provided on the belt 21 side which is opposite to the
curling plate 22.

[0033]

In the illustrated embodiment, since the cap 2 is made

of aluminum, a type of the proximity sensor 3 which detects

metal is employed. However, even in a case that the cap

23



made of non-metal is applied, it is possible to detect the
close-contact type double capping (double capping)} by using
a proximity sensor of a type reacting to those other than
metal.

In other words, the detection of the “close-contact
type double capping” by the proximity sensor can be carried
out in a case that a material of a cap is different from the
cap 2 in the illustrated embodiment by selecting the
proximity sensor of an appropriate type. However, in such
the case, it is necessary that the material of the cap to
be detected is different from the material of the container.
[0034]

Here, the proximity sensor 3 c¢an detect the
close-contact type double capping (shown in Fig. 7) in close
contact with the container surface, but the “turn-over type
double capping” shown in Fig. 8 cannot be detected by the
proximity sensor 3. Though it depends on a degree of
turn-over, since a position of the turned over double capping
is located in a region above the container 1 and a distance
from the proximity sensor 3 is long, it is difficult for the
proximity sensor 3 to set the inspection region RI1l at a
position at which it is capable for detecting the “turn-over
type double capping”.

Thus, in the illustrated embodiment, the “turn-over
type double capping” shown in Fig. 8 is detected by the
transmission sensor 4 (an example of a sensor including the
transmitter 4A and the receiver 4B).

[0035]
In Fig. 2, the detection device 10A which detects the

turn-over type double capping is constructed by the
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transmission sensor 4 (transmission type fiber sensor)
disposed on the path on which the container 1 in the curling
device 20 moves. The transmission sensor 4 is mounted on
the curling device main-body by means of the bracket 4C in
a region on the downstream side of the path (right side in
Fig. 2).

As describe above, there are two types of the double
capping, that is, the close-contact type double capping and
the turn-over type double capping, in the illustrated
embodiment, the detection device for the close-contact type
double capping is indicated by a sign “10”, while the
detection device for the turn-over type double capping by
a sign “10A”. The illustrated embodiment includes both
the detection device 10 of the close-contact double capping
type and the detection device 10A of the turn-over type double
capping.

[0036]

Moreover, as described above, the transmission sensor
4 is an example of the sensor including the transmitter 4A
and the receiver 4B,

As shown in Figs. 2 and 9, the transﬁission sensor 4
includes an irradiation-side device 4A (a projector, for
example} and a reception-side sensor 4B (an optical receiver,
for example), and the projector 4A and the optical receiver
4B are disposed on the both sides (opposite sides each other)
with respect to the path between them on which path the
container 1 is conveyed.

In the illustrated embodiment, light LT is emitted from
the projector 4A to the optical receiver 4B. In a case

that the turn-over type double capping is coccurred, since
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the irradiation light LT being emitted from the projector
43 to the optical receiver 4B is shielded by the turned over
subsequent cap 2-1, the optical receiver 4B does not receive
the irradiation light LT. As a result, the transmission
sensor 4 detects occurrence of the turn-over type double
capping.

[0037]

The detection of the turn-over type double capping by
the transmission sensor 4 will be further explained in
reference with Fig. 9.

InFig. 9, adetection region RI2 in which the detection
of the turn-over type double capping is carried by the
irradiation light LT emitted in the transmission sensor 4
is a region above the mouth portion of the cap 2 of the
container 1 passing in the path.

Thus, in the normal state in which the turn-over type
double capping has not occurred, the subsequent cap 2-1 is
not present in the detection region RI2, and the irradiation
light LT emitted from the projector 4A is not shielded but
is received by the optical receiver 4B. As a result, it
can be determined that the turn-over type double capping has
not occurred.

[0038]

On the other hand, in a case that the turn-over double
capping occurs, a part of the subsequent cap 2-1 passes
through in the detection region RIZ,. Here, as shown in
Fig. 8, the subsequent cap 2-1 is separated from the surface
of the container 1 and is turned over (refer to Fig. 8) and
thus, when the subsequent cap 2-1 passes through the

detection region RIZ by movement of the container 1, the
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subseqguent cap 2-1 shields the irradiation light LT emitted
from the projector 4A. Thus, the optical receiver 4B does
not receive +the irradiation 1light LT, whereby the
transmission sensor 4 detects the turn-over type double
capping.

In other words, in the illustrated embodiment, in the
detection region RI2, the irradiation light LT is not
shielded but advances in the normal state in which the
turn-over type double capping has not occurred, but in a state
that the turn-over type double capping has occurred, the
irradiation light LT is shielded by the subsequent cap 2-1.

As will be described later by referring to Fig. 11, if
the turn-over type double capping is detected, an alarm and
other required processing or procedure is carried out.
[0039]

In the illustrated embodiment, the projector 4A and the
optical receiver 4B are disposed on the both sides (opposite
sides each other) with respect to the path of the container
1 between the projector 4A and the optical receiver 4B,

However, the projector 4A and the optical receiver 4B
can be positicned on the same side with respect to said path
of the container 1. For example, by positioning the
optical receiver 4B at a position where the irradiation 1ight
LT reflected by the subsequent cap 2-1 can be received, in
the normal state in which the turn-over type double capping
has not occurred, the irradiation light LT emitted from the
projector 4A is not received by the optical receiver 4B,
however, in a case that a turned over cap of the turn-over
type double capping is present, the irradiation light LT

emitted from the projector 4A is reflected by the turned over
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subsequent cap 2-1 and is detected by the optical receiver
4B. As a result, occurrence of the turn-over type double
capping can be detected.

However, in the turn-over type double capping, since
a size, a position, an angle, a shape and the like of the
turned over subsequent cap 2-1 are different, it is necessary
for the optical receiver 4B to be positioned so that the light
reflected by the turned over subsequent cap 2-1 is surely
received by the optical receiver 4B, in order to improve
detection accuracy of the turn-over type double capping.
[0040]

Note that the sensor applied for detection of the
turn-over double capping is not limited to the transmission
sensor 4 which emits the light from an irradiator. Though
not clearly illustrated, it is possible to detect the
turn-over type double capping by emitting an ultrasonic wave
and by receiving it by means of an ultrasonic sensor, for
example. However, in a case that the container 1 moves
at a high speed (approximately 40 m/minute, for example),
it is difficult for the ultrasonic wave detection to detect
turn-over type double capping by is difficult.

[0041]

In the illustrated embodiment, as shown in Fig. 2, on
the path on which the container 1 moves, the proximity sensor
3 is disposed or positioned on the upstream side, and the
transmission sensor 4 is disposed or positioned on the
downstream side.

However, it is possible to position (or dispose) the
transmission sensor 4 on the upstream side of the proximity

sensor 3.
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In Fig. 10, the transmission sensor 4 is disposed on
the upstream side (left side in Fig. 10) on the path on which
the container 1 moves, and the proximity sensor 3 is disposed
on the downstream side of the transmission sensor 4. Even
if the transmission sensor 4 is disposed on the upstream side
of the proximity sensor 3 as shown in Fig. 10, operations
and effects thereof are similar to those carried out by the
embodiment shown in Fig. 2.

[0042]

In the illustrated embodiment, the proximity sensor 3
which detects the close-contact type double capping and the
transmission sensor 4 which detects the turn-over type double
capping are provided in the curling device 20, but the
detection device 10, 10A which detect the double capping can
be provided at a position other that curling device 20.

However, the_proximity‘sensoriSis;preferably'combinéd
with a mechanism for rotating the container as combination
of the belt 21 and the curling plate 22 in order to detect
the “close-contact type double capping”, which is the double
capping of the type in close contact with the container 1.
Moreover, as described above, in a case that the proximity
sensoxr 3 1s provided at a position other than the curling
device 20, the number of installed proximity sensors 3 is
not limited six.

On the other hand, regarding the transmission sensor
4, there is no mechanism to be separately combined in order
to detect the “turn-over type double capping” which is the
double capping of the turn-over type. However, it is
necessary that the turn-over is completed at the time of

inspection, and thus, it is preferably to install the
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transmission sensor on a position in an area during which
the container passes or a position which is just downstream
with respect to a rotation mechanism such as the curling
device 20 or the like.

[0043]

In order to detect the double capping with different
patterns surely, it is preferable that the proximity sensor
3 and the transmission sensor 4 are combined in the
double-capping detection device. However, detection can
be carried out by means of either one of the sensors only,
as long as an occurrence pattern of the double capping can
be controlled.

[0044]

Subsequently, by referring with Fig. 11 mainly, the
procedure of the double capping detection will be explained.

In Fig. 11, at Step S1, it is determined whether the
double capping (the close-contact type double capping in Fig.
7) in which the subsequent cap 2-1 closely contacts with the
outer surface of the moving container 1 (Fig. 2) has been
detected by the proximity sensor 3 (Fig. 2, Fig. 3) or not.

If the cap 2 (subsequent cap 2-1) is detected in the
inspection region RI1 (refer to Fig. 3: the region RI1 in
which the cap 2 is not present in the normal state) of the
proximity sensor 3, it is determined that the close-contact
type double capping has occurred (has been detected) in the
container 1 (“Yes” at Step S1), while if the cap 2 is not
detected in the inspection region RI1, it is determined that
the close-contact type double capping has not occurred (not
detected) in the container 1, and the close-contact type

double capping has not occurred (“No” at Step S1i).
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If the close-contact type double capping is detected
(“Yes” at Step S1), the control processing proceeds to Step
53, while if the close-contact type double capping is not
detected (“No” at Step S1), the control processing proceeds
to Step S2.

[0045]

At Step S2 (in the case that the close-contact type
double capping is not detected), it is determined by means
of the transmission sensor 4 (Figs. 2 and 9) whether the double
capping (the turn-over type double capping shown in Fig. 8:
Fig. 8) is detected on the outer surface of the container
1 moving on the path or not.

If the cap 2 (the subsequent cap 2-1 being separated
from the container surface and turned over) is detected by
the transmission sensor 4 in the inspection region RIZ2 (Fig.
9: the region where the cap 2 is not present in the normal
state), it is determined that the turn-over type double
capping has occurred (detected) in the container 1 (“Yes”
at Step S82), while if the cap 2 1is not detected in the
inspection region RI2, it is determined that the turn-over
type double capping has not occurred (not detected), and the
turn-over type double capping has not occurred ("No” at Step
82} .

As the result of the determination in Step 52, if the
turn-over type double capping is detected (“Yes” at Step 52},
the control processing proceeds to Step 83, while if the
turn-over type double capping is not detected (“No” at Step
S2), the control processing proceeds to Step S4.

[0046]
At Step S$3 (in the case that the close-contact type
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double capping or the turn-over type double capping is
detected), 1t is determined that the double capping has
occurred (detected) and processing or a procedure is needed
against it.

And the operation and/or procedure are required in the
case that the double capping (the close-contact type double
capping or the turn-over type double capping} is detected,
that is, an operation of an alarm device, temporary stop of
an operation of the manufacturing device 100 (Fig. 1),
exclusion of the container in which the double capping has
occurred, and cause investigation and the procedure against
the double capping are carried out.

[0047]

At Step 84 (in the case that the close-contact type
double capping and the turn-cover type double capping are not
detected), it is determined that the double capping has not
occurred, and the state is normal.

When Step S3, Step S4 are finished, the control
processing returns to Step S1, and the similar processing
is carried out for the subsequent container 1.

Here, in the procedure shown in Fig. 11, Step S1 and
Step S2 can be carried out in a reverse order, and Step Sl
and Step S2 can be also carried out at the same time.
[0048]

According to the illustrated embodiment, in the
detection device 10, the proximity sensor 3 is provided along
the path on which the container 1 moves, and the proximity
sensor 3 detects the inspection region RI1 on the container
surface where the cap 2 (2-1) is not present in the normal

state in which the double capping (close-contact type double

32



capping: Fig. 7) in close contact with the outer surface of
the container 1 has not occurred. On the other hand, if
the subsequent cap 2-1 is in close contact with the container
surface (in the case that the close-contact type double
capping in Fig. 7 has occurred), a part of the entrained
subsequent cap 2-1 is present in the inspection region RIL.
As a result, if the close-contact type double capping has
occurred, the proximity sensor 3 detects presence of the
subsequent cap 2-1 and can detect occurrence of the
close-contact type double capping.

Morecver, 1in the illustrated embodiment, six units
(plural units) of the proximity sensors 3 are provided within
an area the outer-peripheral dimension of which is
substantially the same as the outer-peripheral dimension of
the container 1. Also, six units of the proximity sensor
3 are disposed so that the distance to the adjacent proximity
sensor 3 corresponds to the range of the center angle of 60°
in the circumferential direction of the container 1, and then,
the circumferential direction of the rotating container 1
is inspected at equal intervals. Thus, wherever on the
circumference of the container 1 the subsequent cap 2-1 is
present in the close-contact type double capping, it can be
detected reliably.

[0049]

Moreover, according to the illustrated embodiment, in
the detection device 10A, the transmission sensor 4 is
provided along the path on which the container 1 moves, and
then, in the case that the turn-over type double capping (Fig.
8) occurs in the container 1, the detection region RI2 in

which the cap 2 is not present in the normal state is inspected.
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Thus, in the case that the subsequent cap 2-1 which was
separated from the container outer periphery and turned over
upward is present (in the case that the turn-over type double
capping has occurred), since the subsequent cap 2-1 turned
over upward shields the light or the like (ultrasonic waves
or the like emitted in some cases) which is emitted from the
irradiation side 4A (projector, £for example) of the
transmission sensor 4, the reception side 4B (optical
receiver, for example) cannot receive the irradiation light
or the like.

Therefore, when the container 1 passes through the spot
where the transmission sensor 4 is provided, if the emitted
light or the like is not detected by the reception side 4B,
the subsequent cap 2-1 separated from the container outer
periphery and turned over upward shields the light or the
like which was emitted and passed through the inspection
region RI2 and thus, occurrence of the turn-over type double
capping is detected.

[0050]

Furthermore, in the illustrated embodiment including
the detection device 10, 1034, the proximity sensor 3 and the
transmission sensor 4 are provided along the path on which
the container 1 moves. Therefore, it can be detected
reliably, either of the close-contact type double capping
of the type in which the subsequent cap 2-1 is in close contact
with the container surface as shown in Fig. 7 and the turn-over
type double capping of the type in which the subsequent cap
2-1 is separated from the container outer periphery and
turned over upwardly as shown in Fig. 8.

Here, the proximity sensor 3 and the transmission
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sensor 4 are provided in the detection device 10, 104,
respectively, but a camera is not provided, and it is not
necessary to photograph the conveyed container after being
capped. Thus, it is not necessary for the illustrated
embodiment to separately provide a mechanism for installing
the camera in the production line.

Moreover, since the proximity sensor 3 and the
transmission sensor 4 are far more inexpensive (cheap) as
compared with the camera, the entire cost c¢f the production
line relating to the embodiment can be reduced as compared
with a production line comprising an expensive camera.
[0031]

In addition, in the illustrated embodiment, since the
proximity sensor 3 and/or the transmission sensor 4 are
provided in the curling device 20, the close-contact type
double capping shown in Fig. 7 can be detected while the skirt
portion 2A and the pull-tab 2B of the cap 2 are brought into
close contact with the container 1 by rotating the container
1 by means of the belt 21 and the curling plate 22. At
the same time, the turn-over type double capping shown in
Fig. 8 can be detected substantially at the same time as the
detection of the close-contact type double capping.
[0052]

It should be noted that the illustrated embodiment is
merely exemplification, and the descriptions thereof are not
intended to limit a technical range of the present invention.
[Reference Signs List]

[0053]
1 Container

1A Cpening
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2 Cap

3 Proximity sensor

4 Transmission sensor

4 Projector (irradiation-side device)

4B Optical receiver (Reception-side sensor)
20 Curling device

10, 10A Detection device

100 Manufacturing device
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[CLAIMS]
[Claim 1]

A double-capping detection device characterized in
that

on a production line of a product in which an opening
of a container is sealed with a cap,

a proximity sensor is provided along a path on which
the container moves;

an area detected by the proximity sensor is an area
where the cap cannot be present in a normal state, the two
caps are attached to the one container continuously, and a
subsequent cap can be brought into close contact with a
container surface; and

the container to which the two caps are attached in a
row is detected by the proximity sensor.
[Claim 2]

The double~capping detection device according to claim
1, wherein

the proximity sensor is provided in an area where the
container rotates in the path on which the container is
conveyed,
[Claim 3]

The double-capping detection device according to claim
1 or 2, wherein

the proximity sensors are provided in plural along the
path on which the container is conveyed and the sensors are
provided within an area a dimension of which is substantially
the same as an outer peripheral dimension of the container.

[Claim 4]
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A double-capping detection device characterized in
that

on a production line of a product in which an opening
of a container is sealed with a cap,

a sensor including a transmitter and a receiver is
provided along a path on which the container moves;

an area detected by the sensor is an area where the cap
cannot be present in a normal state, the two caps are attached
to the one container continuously, and the subsequent cap
is separated from the container surface and is turned over,
and

the container to which the two caps are attached in a
row is detected by the sensocr.
[Claim 5]

The double~capping detection device according to claim
4, wherein

the sensor is provided in an area where the container
rotates in the path on which the container is conveyed or
an area downstream of an area for rotating the container.
[Claim 6]

The double-capping detection device according to claim
£ or 5, wherein

the sensor is a transmission sensor.
[Claim 7]

A double-capping detection device characterized in
that '

on a production line of a product in which an opening
of a container is sealed with a cap,

two types of sensors, that is, a proximity sensor and

a sensor including a transmitter and a receiver are provided

38



along a path on which the container moves;

an area detected by the sensors is an area where the
cap cannot be present in a normal state, and the subsequent
cap can be present in a case where the two caps are attached
to the one container continuously, and

the container to which the two caps are attached in
a row is detected by the two types of sensors.
[Claim 8]

The double-capping detection device according to claim
7, wherein |

the proximity sensor is provided in an area where the
container rotates in the path on which the container is
conveyed.
[Claim 9]

The double-capping detection device according to
claims 7 or 8, wherein

the proximity sensors are provided in plural along the
path on which the container is conveyed and the sensors are
provided within an area a dimension of which is substantially
the same as an outer peripheral dimension of the container.
[Claim 10]

The double-capping detection device according to any
one of claims 7 to 9, wherein

the sensor is provided in an area where the container
rotates in the path on which the container is conveyed or
an area after the rotating operation.
[Claim 11]

The double-capping detection device according any one
of claims 7 to 10, wherein

the sensor is a transmission sensor.
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