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(57) Abstract: Provided is a sheet-product sup-
ply device that supplies a plurality of sheet
products 1 one at a time, wherein the sheet
products 1 are supplied not simultaneously but
rather one at a time. At the end of an additional
conveyer 2, a first sheet product 1 is gripped
between the additional conveyer 2 and a feeding
conveyer 3. Next, a subsequent sheet product 1

9 is retracted by the feeding conveyer 3 so that the
/ subsequent sheet product 1 is separated from the
first sheet product 1. Thereafter, the first sheet
product 1 is supplied by the additional conveyer
2.
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DESCRIPTION
TITLE OF THE INVENTION: SHEET PRODUCT SUPPLYING APPARATUS
TECHNICAL FIELD
[0001]

The present invention relates to a sheet product
supplying apparatus for supplying a plurality of sheet products
one by one.

BACKGROUND ART
[0002]

For example, in the apparatus disclosed in Patent
Literature 1, a plurality of sheet products is supplied one by
one at a supplying position. The sheet products comprise
plastic bags. The supplied plastic bag is fed to a corner-cut
position and an opening position so that the plastic bag is
corner-cut by a cutting blade and opened by an opening device.
Subsequently, the plastic bag is fed to a heat-seal device, an
accessary is inserted in the plastic bag, and the plastic bag
and the accessary are heat-sealed by the heat-seal device.
[0003]

In this case, it is necessary to first supply a plurality
of the sheet products one by one. Some apparatuses which
achieve this have been proposed. For example, in the apparatus
disclosed in Patent Literature 2, sheet products are stacked
with each other and fed by a feeding belt. The sheet products

comprise wrappers. Further, an additional belt is disposed on

10619049_1 (GHMatters) P108269.AU



31 Aug 2018

2016334319

upper side of the feeding belt, pressed against an uppermost
wrapper, and driven at the speed higher than the feeding belt.
The uppermost wrapper is moved forward in advance due to the
speed difference to be separated from the subsequent wrappers.
Therefore, the wrappers are supplied one by one. In this
respect, the same is true of the apparatus disclosed in Patent
Literature 3.

[0004]

The reason why the uppermost wrapper is moved forward in
advance due to the speed difference is friction force. The
friction force is generated between the additional belt and the
uppermost wrapper, and it is higher than friction force between
the uppermost wrapper and the next wrapper. When there is the
speed difference, the uppermost wrapper is moved forward in
advance due to the difference between the friction forces.
[0005]

However, the friction force is different depending on the
material of the wrapper and can also be changed by other factors.
The uppermost wrapper is not always moved forward in advance
due to the difference between the friction forces. Sometimes,
the uppermost wrapper is not separated from the next wrapper,
and as a result the both are supplied at the same time.
[0006]

Therefore, it may be desirable for an embodiment of the

present invention to provide a sheet product supplying

2
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apparatus for supplying a plurality of sheet products one by
one, wherein the sheet products are prevented from being
supplied at the same time.

[Citation List]

[Patent Literatures]

[0007]

[Patent Literature 1] Japanese Patent No. 3920441

[Patent Literature 2] Japanese Patent No. $58-28166
[Patent Literature 3] Japanese Utility Model Laid-Open No.
H5-608

SUMMARY OF THE INVETION

[0008]

According to the present invention, there is provided a
sheet product supplying apparatus for supplying a plurality of
sheet products one by one, the apparatus comprising: a
feeding conveyor by which the sheet products stacked with each
other in a shifted state are fed; an additional conveyor is
disposed on upper side of a feeding conveyor by which sheet
products are fed. The sheet products which may be stacked with
each other in a shifted state are fed. The additional conveyor
extends in a feeding direction of the sheet products. Further,
a front end of a first sheet product is detected by a sensor
when the first sheet product reaches or exceeds a downstream
end of the additional conveyor. Further, a control device is

connected to the feeding conveyor, the additional conveyor and

3
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the sensor. The feeding conveyor and the additional conveyor
are controlled by the control device based on detection signal
from the sensor. As a series of operations, the feeding
conveyor is stopped by the control device in response to the
sensor detecting the front end of the first sheet product so
that the first sheet product is gripped between the feeding
conveyor and the additional conveyor at a downstream end of the
additional conveyor. Subsequently, the feeding conveyor is
reversed by the control device so that subsequent sheet products
are moved back by the feeding conveyor to be separated from the
first sheet product. Subsequently, the additional conveyor is
driven by the control device so that the first sheet product
is supplied by the additional conveyor. Subsegquently, the
feeding conveyor is driven by the control device so that the
subsequent sheet products are fed by the feeding conveyor.
[0009]

In a preferred embodiment, when the sheet products are
fed by the feeding conveyor, the feeding conveyor and the
additional conveyor are driven by the control device so that
the sheet products are fed by the feeding conveyor and the
additional conveyor. Further, the feeding conveyor and the
additional conveyor may be stopped by the control device based
on the detection signal from the sensor. Further, after supply
of the first sheet product, the feeding conveyor and the

additional conveyor may be driven by the control device so that
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the subsequent sheet products are fed by the feeding conveyor
and the additional conveyor.
[0010]

Further, the additional conveyor and the feeding conveyor
may be disposed with a space at the downstream end of the
additional conveyor, and the space corresponds to a thickness
0f the sheet product.

[0011]

The feeding conveyor may have a downstream end. Further,
the downstream ends of the feeding conveyor and the additional
conveyor may be formed at positions corresponding to each other
so that the first sheet product is gripped between the
additional conveyor and the feeding conveyor at the downstream
ends.

[0012]

The feeding conveyor and the additional conveyor may have
belts and rollers, respectively. Further, the belts may be
engaged with the rollers corresponding thereto, and the belt
of the additional conveyor may be opposed to the roller of the
feeding conveyor at the downstream ends of the feeding conveyor
and the additional conveyor so that the first sheet product may
be gripped between the belt of the additional conveyor and the
roller of the feeding conveyor.

[0013]

Further, a Teflon sheet may be disposed on upper side of
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the roller of the feeding conveyor at a position where the first
sheet product is gripped. The first sheet product may be
directed to upper side of the Teflon sheet. The belt of the
additional conveyor may be pressed against the first sheet
product and the Teflon sheet when the first sheet product may
be gripped. The roller of the feeding conveyor may be slipped
to the Teflon sheet when the feeding conveyor is reversed (Figs.
4A and 4B).

[0014]

A one-way clutch or bearing may be built in the roller
of the feeding conveyor at the position where the first sheet
product is gripped. The roller of the feeding conveyor may be
supported by the one-way clutch or bearing. The roller of the
feeding conveyor may be prevented by the one-way clutch or
bearing frombeing rotated when the feeding conveyor is reversed
(Fig. 4C).

[0015]

According to an embodiment of the present invention, the
first sheet product is fed in a state of being sandwiched between
the feeding conveyor and the additional conveyor, and detected
by the sensor the moment the front end of the first sheet product
protrudes downstream from between the feeding conveyor and the
additional conveyor. The downstream end of the additional
conveyor means the center of the downstream roller of the

additional conveyor. The first sheet product may be detected
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by the sensor the moment the front end of the first sheet product
protrudes downstream from between the feeding conveyor and the
additional conveyor.
BRIEF DESCRIPTION OF THE DRAWINGS
[0016]
Embodiments will now be described by way of example only
with reference to the accompanying non-limiting Figures.
Fig. 1A is a side view illustrating an embodiment of the
present invention, and Fig. 1B is a side view illustrating that
subsequent sheet products of Fig. 1A have been moved back.
Fig. 2 is a perspective view of an additional conveyor
of Fig. 1.

Fig. 3 is a side view of the additional conveyor of Fig.

Fig. 4A is a front view of a feeding conveyor and the
additional conveyor of Fig. 1, Fig. 4B is a side view of the
feeding conveyor of Fig. 4A, and Fig. 4C is a front view
illustrating another embodiment.

MODE FOR CARRYING OUT THE INVENTION
[0017]

Hereinafter, embodiments of the present invention will

be described below.
[0018]
Fig. 1 shows a sheet product supplying apparatus

according to an embodiment of the present invention. The
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apparatus is an auxiliary equipment of the apparatus disclosed
in Patent Literature 1. A plurality of sheet products is
supplied one by one. The sheet products comprise plastic bags
1.

[0019]

In the apparatus, an additional conveyor 2 is disposed
on upper side of a feeding conveyor 3, and the plastic bags 1
are fed by the feeding conveyor 3. The plastic bags 1 are
stacked with each other in an inclined and shifted state and
fed. For example, on the feeding conveyor 3, the plastic bags
1 are manually operated so that the plastic bags 1 are stacked
with each other in the shifted state. And the plastic bags 1
are fed in that state. The additional conveyor 2 extends a
feeding direction of the plastic bags 1.

[0020]

The plastic bags 1 manually stacked with each other in
the obliquely shifted state and placed on upstream side of the
feeding conveyor 3 are fed downstream by the feeding conveyor
3. However, since the plastic bags 1 are manually placed, the
shifts of the plastic bags 1 from each other are not same but
uneven to some extent. Therefore, an air cylinder 8 shown in
Fig. 1A repeatedly expands and contracts according to the
predetermined time ratio during the feed. Thereby, a lever 6
is swung to tap the plastic bags 1 at the predetermined time

interval, and as a result the shifts of the plastic bags 1 are
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equalized.
[0021]

Subsequently, the plastic bags 1 further fed downstream
by the feeding conveyor 3 arrives at a position (a downstream
end of the additional conveyor 2) where the front ends of the
plastic bags 1 are gripped by the feeding conveyor 3 and the
additional conveyor 2.

[0022]

The moment the front end of the first plastic bag 1
protrudes downstream from between the additional conveyor 2 and
the feeding conveyor 3, the first plastic bag 1 is detected by
a sensor 4. Specifically, the feeding conveyor 3 is driven in
the feeding direction when the sensor 4 is in the state of not
detecting the plastic bag 1. At this time, the additional
conveyor 2 is also driven in the feeding direction at the same
speed as the feeding conveyor 3. And the moment the front end
of the plastic bag 1 protrudes in the feeding direction from
between the additional conveyor 2 and the feeding conveyor 3,
the front end of the plastic bag 1 is detected by the sensor
4., The sensor 4 comprises a non-contact type sensor such as
an optical sensor.

[0023]

When the front end of the plastic bag 1 is detected by

the sensor 4, the air cylinder 8 which has repeatedly expanded

and contracted until then is kept expanding, and thereby the
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plasticbags 1 are pressed from above bybelts 9 of the additional
conveyor 2. As a result, grip force between the uppermost
(first) plastic bag 1l and the belts 9 of the additional conveyor
2 1is increased.

[0024]

A control device 5 is connected to the feeding conveyor
3, the additional conveyor 2 and the sensor 4. The feeding
conveyor 3 and the additional conveyor 2 are controlled by the
control device 5 based on detection signal from the sensor 4.
The control device 5 comprises a computer such as a PLC
(programmable logic controller).

[0025]

When the front end of the plastic bag 1 is detected by
the sensor 4, the feeding conveyor 3 is stopped by the control
device 5 so that the first plastic bag 1 is gripped between the
additional conveyor 2 and the feeding conveyor 3 at the
downstream end of the additional conveyor 2 (Fig. 1A). In more
detail, as shown in Fig. 4A, the plastic bag 1 is sandwiched
between the belts 9 of the additional conveyor 2 and a Teflon
sheet 12. Subsequently, the feeding conveyor 3 is reversed by
the control device 5 for the predetermined time. Since the grip
force between the first plastic bag 1 and the belts 9 of the
additional conveyor 2 is increased as described above, the
subsequent plastic bags 1 are moved back by the feeding conveyor

3 without the uppermost plastic bag 1 being moved back, and

10
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thereby the subsequent plastic bags 1 are separated from the
first plastic bag 1 (Fig. 1B). The space C is about 1 cm. If
the first plastic bag 1 is moved back together with the
subsequent plastic bags 1, the sensor 4 does not detect the front
end of the first plasticbagl. Therefore, the feeding conveyor
3 and the additional conveyor 2 are again driven in the feeding
direction by the control device 5 so that the plastic bags 1
are fed until the front end of the plastic bag 1 is detected
by the sensor 4.

[0026]

The feeding conveyor 3 repeats the cycle in which it is
stopped after being reversed for the predetermined time. And
during this, the additional conveyor 2 keeps driven in the
feeding direction gripping the first plastic bag 1l to discharge
the first plastic bag 1 downstream.

[0027]

While the subsequent plastic bags 1 are moved back to be
separated from the first plastic bag 1, the additional conveyor
2 is driven in the feeding direction by the control device 5
so that the first plastic bag 1 is discharged by the additional
conveyor 2 on a tray 15 disposed downstream of the additional
conveyor 2, stopped by a stopper 14, sucked by a vacuum pad 16,
and then fed to the next process.

[0028]

The sensor 4 does not detect the plastic bag 1 when the

11
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plastic bag 1 has been discharged on the tray 15. Therefore,
the feeding conveyor 3 and the additional conveyor 2 are driven
in the feeding direction at the same speed so that the subsequent
plastic bags 1 are fed.

[0029]

Regarding the subsequent plastic bags 1, similarly, the
feeding conveyor 3 and the feeding conveyor 2 are temporally
stopped when the front end of the sheet product 1 is detected
by the sensor 4. Subseguently, the additional conveyor 2 keeps
driven in the feeding direction to discharge the plastic bag
1, while the feeding conveyor 3 is repeatedly reversed and
stopped in the predetermined time cycle. Afterward, the same
operations are repeated.

[0030]

In this embodiment, as shown in Fig. 2, the additional
conveyor 2 is attached to the lever 6 and supported by an arm
7. The lever 6 is connected to the air cylinder 8. The
additional conveyor 2 is engaged with the first plastic bag 1
when the plastic bags 1 are fed by the feeding conveyor 3 so
that the plastic bags 1 are positioned between the additional
conveyor 2 and the feeding conveyor 3.

[0031]

Further, in this embodiment, not only the feeding

conveyor 3 but also the additional conveyor 2 is driven by the

control device 5 when the plastic bags 1 are fed by the feeding

12
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conveyor 3 so that the plastic bags 1 are fed by the feeding
conveyor 3 and the additional conveyor 2. Further, not only
the feeding conveyor 3 but also the additional conveyor 2 is
stopped by the control device 5 based on the detection signal
from the sensor 4. Further, after the supply of the first
plastic bag 1, not only the feeding conveyor 3 but also the
additional conveyor 2 is driven by the control device 5 so that
the subsequent plastic bags 1 are fed by the feeding conveyor
3 and the additional conveyor 2.

[0032]

It is possible to equalize the shifts of the plastic bags
1, increase the grip force between the belts 9 of the additional
conveyor 2 and the plastic bag 1, and feed the plastic bags 1
smoothly one by one by moving the lever 6 upward and downward
with the air cylinder 8 to swing the lever 6 and the additional
conveyor 2 relative to the arm 7 (Fig. 2) when the plastic bags
1 are fed.

[0033]

Further, the additional conveyor 2 is supported by the
arm 7, the additional conveyor 2 and the feeding conveyor 3 are
disposed with a space at the downstream end of the additional
conveyor 2, and the space corresponds to the thickness of the
first plastic bag 1. Therefore, the first plastic bag 1 is
directed to and pressed into between the additional conveyor

2 and the feeding conveyor 3 when the sheet products 1 are fed.

13
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The first plastic bag 1 is gripped between the additional
conveyor 2 and the feeding conveyor 3 when the feeing conveyor
3 and the additional conveyor 2 are stopped.

[0034]

In this embodiment, the feeding conveyor 3 and the feeding
conveyor 2 have downstream ends, respectively. Further, the
downstream ends are formed at positions corresponding to each
other so that the first plastic bag 1 is gripped between the
additional conveyor 2 and the feeding conveyor 3 at the
downstream ends.

[0035]

The feeding conveyor 3 and the additional conveyor 2 have
belts 9 and roller 10, respectively. Further, the belts 9 are
engaged with the rollers 10 corresponding thereto, and as shown
in Fig. 4, the belts 9 of the additional conveyor 2 are opposed
to the roller 10 of the feeding conveyor 3 at the downstream
ends of the feeding conveyor 3 and the additional conveyor 2
so that the first plastic bag 1 is gripped between the belts
9 of the additional conveyor 2 and the roller 10 of the feeding
conveyor 3.

[0036]

As shown in Fig. 2, one belt 9 among the belts 9 of the
additional conveyor 2 may be coupled to a motor 11, the control
device 5 may be connected to the motor 11, and the additional

conveyor 2 may be driven by the motor 11.
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[0037]

Further, in this embodiment, the Teflon sheet 12 is
disposed on upper side of the roller 10 of the feeding conveyor
3 at the position where the first plasticbag l is gripped. The
plastic bag 1 is directed to upper side of the Teflon sheet 12
(Fig. 4A). The belts 9 of the additional conveyor 2 are pressed
against the first plastic bag 1 and the Teflon sheet 12 when
the first plasticbag l is gripped. The roller 10 of the feeding
conveyor 3 is slipped to the Teflon sheet 12 when the feeding
conveyor 3 is reversed. Therefore, the first plastic bag 1 is
prevented from being moved back when the feeding conveyor 3 is
reversed to move the subsequent plastic bags 1 back.

[0038]

A one-way clutch or bearing 13 may be built in the roller
10 of the feeding conveyor 3 at the position where the first
plastic bag 1 is gripped, and the roller 10 of the feeding
conveyor 3 may be supported by the one-way clutch or bearing
13 (Fig. 4C). 1In this case, the roller 10 of the feeding
conveyor 3 may be prevented by the one-way clutch or bearing
13 from being rotated when the feeding conveyor 3 is reversed.
For example, as shown in Fig. 4C, the roller 10 of the feeding
conveyor 3 is divided by the divisional lines 17 in the axial
direction thereof, and the one-way clutch or bearing 13 is built
in the central portion having the divisional lines 17 as

opposite ends. In this structure, when the first plastic bag
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1 is gripped, the belts 9 are reversed along with the reverse
of the feeding conveyor 3, however the roller 10 of the feeding
conveyor 3 at the position opposite to the additional conveyor
2 1is prevented from being rotated.

[0039]

After the first plastic bag 1 is fed in this way, the
subsequent plastic bags 1 are fed by the feeding conveyor 3 and
the additional conveyor 2. The plastic bags 1 are gripped
between the feeding conveyor 3 and the additional conveyor 2
at the downstream ends of the feeding conveyor 3 and the
additional conveyor 2. Subsequently, the same steps are
repeated sequentially and alternately.

[0040]

In the apparatus, it is important that after the grip of
the first plastic bag 1 the subsequent plastic bags 1 are moved
back by the feeding conveyor 3 to be separated from the first
plastic bag 1. Subsequently, the first sheet product 1
separated is supplied. Therefore, it is possible to supply the
plastic bags 1 one by one. The first plastic bag 1 and the
subsequent plastic bags 1 are prevented from being supplied at
the same time.

[0041]
The sheet products can be supplied by the apparatus when

other sheet products than the plastic bags 1 are supplied.
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EXPLANATION OF REFERENCES
[0042]

1 plastic bag

2 additional conveyor

3 feeding conveyor

4 sensor

5 control device

9 belt

10 roller

12 Teflon sheet

13 one-way clutch or bearing
[0043]

It is to be understood that, if any prior art publication
is referred to herein, such reference does not constitute an
admission that the publication forms a part of the common
general knowledge in the art, in Australia or any other country.
[0044]

In the claims which follow and in the preceding
description, except where the context requires otherwise due
to express language or necessary implication, the word
“comprise” or variations such as “comprises” or “comprising”
is used in an inclusive sense, i.e. to specify the presence of
the stated features but not to preclude the presence or addition

of further features in various embodiments.
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CLAIMS

1. A sheet product supplying apparatus for supplying
a plurality of sheet products one by one, the apparatus
comprising:

a feeding conveyor by which the sheet products stacked
with each other in a shifted state are fed;

an additional conveyor disposed on upper side of the
feeding conveyor and extending in a feeding direction of the
sheet products;

a sensor by which a front end of the sheet product is
detected; and

a control device connected to the feeding conveyor, the
additional conveyor and the sensor to control the feeding
conveyor and the additional conveyor based on detection signal
from the sensor,

wherein the feeding conveyor is stopped by the control
device so that a first sheet product is gripped between the
additional conveyor and the feeding conveyor at a downstream
end of the additional conveyor, the feeding conveyor being
subsequently reversed by the control device so that subsequent
sheet products are moved back by the feeding conveyor to be
separated from the first sheet product, the additional conveyor
being subsequently driven by the control device so that the

first sheet product is supplied by and downstream of the

18
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additional conveyor, the feeding conveyor being subseguently
driven by the control device so that the subsequent sheet

products are fed by the feeding conveyor.

2. The sheet product supplying apparatus according to
claim 1, wherein the feeding conveyor and the additional
conveyor are driven by the control device when the sheet
products are fed by the feeding conveyor so that the sheet
products are fed by the feeding conveyor and the additional
conveyor,

wherein the feeding conveyor and the additional conveyor
are stopped by the control device based on the detection signal
from the sensor, and

wherein the feeding conveyor and the additional conveyor
are driven by the control device after the supply of the first
sheet product so that the subsequent sheet products are fed by

the feeding conveyor and the additional conveyor.

3. The sheet product supplying apparatus according to
claim 1 or 2, wherein the additional conveyor and the feeding
conveyor are disposed with a space at the downstream end of the
additional conveyor, the space corresponding to a thickness of

the sheet product.

4., The sheet product supplying apparatus according to

19
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any one of claims 1 to 3, wherein the feeding conveyor has a
downstream end, the downstream ends of the feeding conveyor and
additional conveyer being formed at positions corresponding to
each other so that the first sheet product is gripped between
the additional conveyor and the feeding conveyor at the

downstream ends.

5. The sheet product supplying apparatus according to
claim 4, wherein the feeding conveyor and the additional
conveyor have belts and rollers, respectively, the belts being
engaged with the rollers corresponding thereto, the belt of the
additional conveyor being opposed to the roller of the feeding
conveyor at the downstream ends of the feeding conveyor and the
additional conveyor so that the first sheet product is gripped
between the belt of the additional conveyor and the roller of

the feeding conveyor.

6. The sheet product supplying apparatus according to
claim 5, wherein a Teflon sheet is disposed on upper side of
the roller of the feeding conveyor at a position where the first
sheet product is gripped, the first sheet product being directed
to an upper side of the Teflon sheet,

wherein the belt of the additional conveyor is pressed
against the first sheet product and the teflon sheet when the

first sheet product is gripped, and
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wherein the roller of the feeding conveyor is slipped to

the Teflon sheet when the feeding conveyor is reversed.

7. The sheet product supplying apparatus according to
claim 5 or 6, wherein a one-way clutch or bearing is built in
the roller of the feeding conveyor at a position where the first
sheet product is gripped, the roller of the feeding conveyor
being supported by the one-way clutch or bearing, the roller
of the feeding conveyor being prevented by the one-way clutch
or bearing from being rotated when the feeding conveyor is

reversed.

21
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DRAWINGS

[Fig. 2]
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[Fig. 3]
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