EP 1 520 788 A2

Europdisches Patentamt
European Patent Office

(19) g)

Office européen des brevets

(11) EP 1 520 788 A2

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
06.04.2005 Bulletin 2005/14

(21) Application number: 04023023.7

(22) Date of filing: 28.09.2004

(51) Intcl.”. B65B 35/14

(84) Designated Contracting States:

AT BEBG CHCY CZDEDKEEES FIFRGB GR

HU IEIT LI LU MC NL PL PT RO SE SI SK TR
Designated Extension States:
AL HR LT LV MK

(30) Priority: 30.09.2003 JP 2003339056

(71) Applicant: Toyo Jidoki Co., Ltd.
Tokyo (JP)

(72) Inventors:

¢ Shigenaga, Nobuyuki
Iwakuni-shi Yamaguchi (JP)
* Koga, Shoichi
lwakuni-shi Yamaguchi (JP)

(74) Representative: Schubert, Siegmar, Dipl.-Ing.

Patentanwalte

Dannenberg Schubert Gudel
Grosse Eschenheimer Strasse 39
60313 Frankfurt (DE)

(54) Bag supplying apparatus for a bag-filling packaging machine

(57) A bag supplying apparatus for a bag-filling
packaging machine, including a vibrating feeder that in-
volves a trough (6) in which bags are placed in a cas-
cade fashion and a vibration driver (7) which vibrates
the trough (6) so as to cause the bags (WO0) to be con-

veyed forward, a positioning stopper (2) provided at a
final end of a conveying path of the bags so that the tip
end of a leading bag (W1) being conveyed comes into
contact with the stopper (2), and a suction disk (3) that
suction-chucks and lifts a bag positioned by the position
stopper (2) and feeds the bag to another location.
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Description
BACKGROUND OF THE INVENTION
1. Technical Field

[0001] The present invention relates to a bag supply-
ing apparatus that separates a single bag from a group
of stacked bags in which the bags on the upper part of
the stack are shifted in the longitudinal direction so that
these bags are located on the forward side, thus sup-
plying these bags to a bag-filling packaging machine.

2. Description of the Related Art

[0002] In the past, conveyor magazine type bag sup-
plying apparatuses have been known as bag supplying
apparatuses of the above-described type.

[0003] Asis disclosed in, for instance, Japanese Util-
ity Model Registration No. 2603966 and Japanese Pat-
ent Application Laid-Open (Kokai) No. 5-51016, a con-
veyor magazine type bag supplying apparatus generally
includes: a belt conveyor which conveys stacked bags
with the bag mouths facing forward and with the bags
on the upper part of the stack shifted in the longitudinal
direction so that these bags are located on the forward
side; a fast-feeding belt which separates the bag on the
uppermost part of the belt conveyor from the group of
bags and fast-feeds this bag in the forward direction; a
positioning stopper that is contacted by the tip end of
each bag that is fed; a suction disk that suction-chucks
the bag that has contacted this stopper; and a recipro-
cating motion driving means that causes the suction disk
to make a vertical reciprocating motion between a suc-
tion chucking position at the lower end and a transfer
position where transfer to a next apparatus is per-
formed.

[0004] Inthe above structure, a bag that has been po-
sitioned by contacting the stopper is lifted by the suction
disk, and this bag is transferred to the suction disk or
chuck, etc., of the next apparatus. If necessary, further-
more, a claw wheel which has projections that can con-
tact the upper surfaces of the bags around the circum-
ference of this wheel, and which rotates at a circumfer-
ential speed that is faster than the speed of the above-
described belt conveyor, is disposed in front of the
above-described fast-feeding belt, and the bags are fed
out in the forward direction by this claw wheel.

[0005] In the above-described conveyor magazine
type bag supplying apparatus, in order to ensure that
the bags on the belt conveyor are reliably and stably
separated from the group of following bags and fast-fed
in the forward direction by the fast-feeding belt, it is in-
dispensable that the group of bags be carried on the belt
conveyor so that the bags are arranged in the above-
described configuration (i.e., a state in which the bags
are shifted substantially uniformly in the longitudinal di-
rection). In cases where the bags are not carried in a
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state in which the bags are thus arranged (and espe-
cially in cases where the spacing between the bags is
reduced), the work of separating the bags on the upper
part one at a time from the group of following bags and
fast-feeding these bags by the fast-feeding belt is hin-
dered.

[0006] Placing of bags on the belt conveyor is gener-
ally performed by an operator. However, such placing of
bags as in a state in which the bags are arranged in the
above-described configuration is extremely bothersome
and requires experience. This fact is especially conspic-
uous in cases where bags with locally varying thickness-
es are handled, as in the case of bags attached with
chucks or spouts (see, for instance, Japanese Patent
Application Laid-Open (Kokai) Nos. 2000-168729 and
10-194238). As a result, the structure of the bag supply-
ing apparatus also becomes unavoidably complicated.

BRIEF SUMMARY OF THE INVENTION

[0007] The presentinvention is to overcome the prob-
lems encountered in a conveyor magazine type bag
supplying apparatus that supplies bags to a bag-filling
packaging machine.

[0008] Itis an object of the presentinvention to reduce
the burden on the operator by making it possible to sup-
ply bags to the bag-filling packaging machine without
any problem even if the bags are not carried in a com-
pletely arranged state in cases where the operator plac-
es the stacked bags in specified positions of the bag
supplying apparatus with the bags on the upper part
shifted in the longitudinal direction so that these bags
are located on the forward side.

[0009] It is another object of the present invention to
realize such an effect by means of a simple mechanism.
[0010] A vibrating feeder in which vibration is me-
chanically applied to a horizontal or inclined trough so
that an associated motion that throws products in the
trough obliquely forward is applied to these products,
thus conveying the products, is in itself universally
known. However, the use of such a vibrating feeder as
a part of the bag supplying apparatus in a bag-filling
packaging machine is unknown.

[0011] The inventors of the present application dis-
covered that in cases where bags are stacked in a cas-
cade fashion, in other words, in cases stacked bags are
placed in a trough of a vibrating feeder with the bags on
the upper part of the stack shifted in the longitudinal di-
rection so that these bags are located on the forward
side, the bags are not only conveyed forward, but also,
even if the bags are not placed in a completely arranged
state (i.e., even if the bags are placed at random), the
irregularity in the amount of shifting is evened out in the
process of the forward conveying of the bags, and at the
same time, the amount of shifting of the bags increases
in a more or less regular manner with the adjacent bags
overlapped "as is" as the bags proceed in the forward
direction. The present invention is made based on this
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finding.

[0012] The above objects are accomplished by a
unique structure of the present invention for a bag sup-
plying apparatus used in a bag-filling packaging ma-
chine, and the bag supplying apparatus of the present
invention includes:

a vibrating feeder that is a conveying means and is
comprised of a trough, in which bags that are
stacked are placed so that a bag on another bag is
shifted so that the bag on anther bag is located on
a forward side, and a vibration driver, which con-
veys the bags forward by vibrating the trough;

a positioning stopper with which a tip end of a lead-
ing bag comes into contact, the positioning stopper
being provided at a final end of a conveying path of
the conveying means; and

a suction disk that suction-chucks and lifts a bag
positioned by the stopper and feeds the bag to an-
other location.

[0013] In order to ensure the reliable and stable sep-
aration of the bags that are fed forward from the group
of following bags, a fast-feeding belt can be installed
that contacts the upper surfaces of the bags, which are
conveyed in the trough, and fast-feeds these bags in the
forward direction.

[0014] A claw wheel which has projections that can
contact the upper surfaces of the bags can be disposed
in front of the fast-feeding belt, thus allowing the leading
(first) bag to be fed out further in the forward direction.
[0015] Inthe presentinvention, the amount of shifting
of adjacent bags in the group of bags conveyed in the
trough becomes greater as they are moved in the for-
ward direction. Accordingly, the fast-feeding belt and
claw wheel that are generally disposed in a conventional
conveyor magazine type bag supplying apparatus (in
which the amount of shifting between adjacent bags in
the group of bags carried on the belt conveyor does not
vary during conveying) are not essential in the present
invention.

[0016] In the above-described bag supplying appara-
tus of the present invention, the conveying means can
be the vibrating feeder alone, and it is also possible that
the supplying apparatus includes another conveying
means in addition to this vibrating feeder. When another
conveying means is involved, it is preferable that the vi-
brating feeder is disposed at the beginning of the con-
veying path. In cases where such another conveying
means that conveys the bags that are fed out from the
vibrating feeder even further in the forward direction is
installed, such another conveying means can be, for ex-
ample, a belt conveyor or another (or separate) vibrating
feeder. It is also preferable that the conveying speed of
such another conveying means be set at a speed that
is greater than that of the vibrating feeder.

[0017] Furthermore, it is also preferable to install a
fast-feeding belt in the vicinity of the front end of the vi-
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brating feeder so that the leading (first) bag in the trough
is separated from the group of following bags and fed
out to another conveying means.

[0018] In the bag supplying apparatus of the present
invention, any type of known electromagnetic type driv-
ing device or vibration motor type driving device can be
used as the vibration driver of the vibrating feeder. In
any case, it is preferable that the vibration frequency
and/or amplitude of the trough be variable so that a con-
veying speed that matches the required bag supply
speed (bags/minute) can be realized.

[0019] Furthermore, since the angle of inclination of
the trough in the forward-rearward direction (downward
inclination toward the front - horizontal - upward inclina-
tion toward the front) affects the conveying speed, it is
preferable that an adjustment means for adjusting this
angle of inclination of the trough be provided. The left
and right side plates of the trough function to guide the
conveying of the bags in the forward direction, and they
are set in accordance with the lateral width of the bags
so that the gap between these plates is slightly larger
than the lateral width of the bags. It is, however, prefer-
able that the gap between the left and right side plates
be made adjustable so that bags of various sizes can
be handled.

[0020] It is further preferable that a detector that de-
tects the remaining quantity of bags that are conveyed
in the trough be provided. When such a detector is pro-
vided, it is preferable that the operator be informed by
a monitor display, alarm, etc. in cases where the remain-
ing quantity of bags detected by the detector has
dropped below a specified quantity.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF
THE DRAWINGS

[0021]

Figure 1is a sectional side view of the bag supplying
apparatus according to one embodiment of the
present invention;

Figure 2 is a sectional side view of the bag supplying
apparatus according to another embodiment of the
present invention;

Figure 3 is a sectional side view of the bag supplying
apparatus according to still another embodiment of
the present invention; and

Figure 4 is a sectional side view of the bag supplying
apparatus according to still another embodiment of
the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0022] Below the bag supplying apparatus of the
present invention will be described in concrete terms
with reference to Figures 1 through 4.

[0023] The apparatus shown in Figure 1 is a bag sup-
plying apparatus in which the conveying means is an
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electromagnetic feeder (one type of vibrating feeder)
only; and this apparatus includes an electromagnetic
feeder 1, a positioning stopper 2, a suction disk 3 that
suction-chucks and lifts a leading (first) bag W 1 posi-
tioned by the stopper 2, and detectors 4 and 5.

[0024] The electromagnetic feeder 1 includes a
trough 6 and a vibration drive section (or a vibration driv-
er) 7. The trough 6 is comprised of a bottom plate 6a,
left and right side plates 6b (only one of which is shown
in the drawings), and a rear closing plate 6¢; and the
stopper 2 is disposed in the foremost part of the trough
6. The gap between the side plates 6b can be adjusted
in accordance with the lateral width of the bags that are
to be conveyed. The vibration driver 7 is comprised of
an electromagnet 9 that is fastened to a supporting
stand 8, a controller 11 that excites the electromagnet
9 in a pulsating manner, an attachment stand 12 to
which the trough 6 is fastened, plate springs 13 that con-
nect the electromagnet 9 and attachment stand 12, and
a movable element 14 that is fastened to the undersur-
face of the attachment stand 12. The supporting stand
8 is attached to a base stand 16 via coil springs 15, and
the base stand 16 is fastened to the upper surface of a
machine base 18 via a stand 17.

[0025] The controller 11 alters the frequency and volt-
age of the power that is supplied to the electromagnet
9. The controller 11 thus varies the vibration frequency
and amplitude of the trough 6. The vibration amplitude
of the trough 6 can also be varied by altering the number
of plate springs 13 or changing these springs to other
springs having different spring constants.

[0026] Inthe above-described bag supplying appara-
tus, a slit 19 is formed in one side of the stand 17, and
the inclination of the base stand 16, i.e., the inclination
or angle of the bottom plate 6a of the trough 6, is adjust-
able within a specified range of angle by moving a fas-
tening bolt 20 attached the base stand 16 along the slits
19. In the shown embodiment, the bottom plate 6a is
inclined downward in the forward direction (leftward in
Figure 1). In this case, the conveying speed is greater
than in cases where the bottom plate is horizontal or in-
clined upward in the forward direction.

[0027] The suction disk 3 makes a vertical reciprocat-
ing motion between a suction chucking position (shown
by solid lines) and a transfer position (shown by dotted
lines) where transfer of bags to a next apparatus is per-
formed. The suction disk 3 is lowered to the suction
chucking position, where the suction disk 3 suction-
chucks a leading (first) bag W1; then, the suction disk 3
is raised, and transfers the bag to the next apparatus to
another location. For example, the next apparatus is a
transfer apparatus (suction disk or chuck, etc., that can
swing upward and downward) which is disposed be-
tween the suction disk 3 and, for example, the grippers
of a rotary type bag-filling packaging machine. After re-
ceiving the bag from the suction disk 3 in the above-
described transfer position, the suction disk 3 swings
upward and transfers the bag to the grippers. The com-
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bination of this suction disk 3 and the above-described
next apparatus is in itself the same as in the above-de-
scribed conveyor magazine type bag supplying appara-
tus (see Patent References 1 through 4). The suction
disk 3 itself may also transfer the bag directly to the
above-described grippers.

[0028] A group of stacked bags WO is placed in the
trough 6 with the bag mouths facing forward (left side in
Figure 1) and with the bags shifted in the longitudinal
direction so that the bags on the upper part of the stack
are located on the forward side, so that the bags are
stacked in a cascade fashion. When the electromagnet
9 is excited (actuated), vibrations that are oriented up-
ward toward the front and oriented in the opposite direc-
tion (as shown by the arrow in Figure 1) are applied to
the trough 6, and these vibrations are also applied via
the trough to the respective bags of the group of bags
WO placed in the trough 6; as a result, the bags WO0 are
conveyed or moved forward, and the irregularity in the
amount of shifting of the bags is evened out in the proc-
ess of this conveying, and in addition, as the bags pro-
ceed in the forward direction, the amount of shifting be-
tween adjacent bags increases in a more or less regular
manner.

[0029] When the leading (first) bag W1 comes into
contact with the positioning stopper 2, this contact is de-
tected by the detector 4, and the suction disk 3 is low-
ered to the suction chucking position by the command
of a control device (not shown in the drawings) based
upon the signal from the detector 4. The suction disk 3
then suction-chucks the bag W 1 and is raised to the
transfer position, so that the bag W 1 is transferred to
the next apparatus.

[0030] The above action is repeated so that the
number of bags in the trough 6 decreases; and when
the last bag W2 of the group of bags WO passes through
the position of the detector 5 so that the detector 5 no
longer detects bags, a control device (not shown in the
drawings) informs the operator of an insufficiency in the
remaining quantity of bags by means of a monitor dis-
play, alarm signal, etc. based upon the non-detection
signal.

[0031] The apparatus shown in Figure 2 (the same
reference numbers are assigned to parts that are sub-
stantially the same as those in the apparatus of Figure
1) is similarly a bag supplying apparatus in which the
conveying means is only an electromagnetic feeder 1,
and a fast-feeding belt 21 is disposed above the trough
6, which is the difference from the apparatus of Figure 1.
[0032] The fast-feeding belt 21 is the same as that
used in a conventional conveyor magazine type bag
supplying apparatus. The belt is mounted on a pair of
pulleys 22 and 23 and is set so as to be free to swing
upward and downward about the axial center of the up-
per pulley 23. The belt 21 is driven by a motor 24, so
that the belt rotates at a circumferential speed that is
greater than the conveying speed of the trough 6. The
reference number 25 is a detector that is disposed di-
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rectly above the pulley 22, and it detects the height of
the fast-feeding belt 21.

[0033] The fast-feeding belt 21 is ordinarily at its lower
swing end path by gravity, and there is a small gap be-
tween the lower end of the fast-feeding belt 21 and the
bottom plate 6a of the trough 6. When bags are con-
veyed in the trough 6, and the amount of shifting be-
tween adjacent bags has increased in a regular manner
so that a bag arrives in the position beneath the fast-
feeding belt 21, the fast-feeding belt 21 contacts the up-
per surface of the bag and feeds this bag out in the for-
ward direction (left side in Figure 2), so that the bag is
separated from the following group of bags WO.

[0034] If there should happen to be areas in which the
spacing between adjacent bags is reduced in the group
of bags WO so that numerous bags enter the area be-
neath the fast-feeding belt 21 at one time, the fast-feed-
ing belt 21 swings upward. When the detector 25 detects
this rise of the fast-feeding belt 21, a control device (not
shown in the drawings) issues a command to the con-
troller 11 based upon the detection signal of the detector
25, so that the electromagnetic feeder 1 is stopped.
[0035] Subsequently, when the bags beneath the
fast-feeding belt 21 are successively fed out and this
fast-feeding belt 21 swings back downward, the detector
25 detects this downward movement of the fast-feeding
belt 21, and the control device issues a command to the
controller 11 based upon the detection signal of the de-
tector 25, so that the electromagnetic feeder 1 is re-
started.

[0036] Matters other than those described above are
the same as in the apparatus shown in Figure 1.
[0037] The apparatus shown in Figure 3 (the same
reference numbers are assigned to parts that are sub-
stantially the same as those in the apparatuses shown
in Figures 1 and 2) is a bag supplying apparatus in which
the conveying means comprises an electromagnetic
feeder 1 and a belt conveyor 26, which are disposed in
a series configuration.

[0038] A fast-feeding belt 21 is disposed in the vicinity
of the front end of the electromagnetic feeder 1, a claw
wheel 27 is disposed on the belt conveyor 26, and a po-
sitioning stopper 2 is disposed in the vicinity of the front
end of the belt conveyor 26. The belt conveyor 26 is ro-
tated by a motor 28. The conveying speed of this con-
veyor is set at a higher speed than the conveying speed
of the electromagnetic feeder 1. The claw wheel 27 is
the same as that used in a conventional conveyor mag-
azine type bag supplying apparatus, and it is rotated by
a motor 31 via a pulley 29 and a belt 30. The circumfer-
ential speed of this claw wheel is higher than the speed
of the belt conveyor 26, and the claw wheel 27 is con-
trolled so that it is rotated when the leading (first) bag
W 1 is not in contact with the stopper 2 and it stops its
rotation when the leading (first) bag W 1 contacts the
stopper 2.

[0039] The bags that are separated from the group of
bags W0 and fed out to the belt conveyor 26 by the fast-
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feeding belt 21 are conveyed forward by the belt con-
veyor 26, and then they are fed out in the forward direc-
tion (left side in Figure 3) by the claw wheel 27 so that
the bags contact the stopper 2. The detector 4 detects
the contacts of the bags, and the claw wheel 27 is
stopped by a command from a control device (not shown
in the drawings) based upon the signal of the detector
4. Furthermore, as described above, the suction disk 3
is lowered to the suction chucking position and suction-
chucks the bag W1, and then it is raised to the transfer
position, where the suction disk 3 transfers the bag W
1 to the next apparatus. When the detector 4 detects
bags, the claw wheel 27 is again rotated by a command
from the control device based upon the non-detection
signal of the detector 4, so that bags are fed out in the
forward direction. The claw wheel 27 can be set so that
it rotates intermittently for a short time at an appropriate
timing.

[0040] Matters other than those described above are
the same as in the apparatuses shown in Figures 1 and
2.

[0041] The apparatus shown in Figure 4 (the same
reference numbers are assigned to the parts that are
substantially the same as those in the apparatuses
shown in Figures 1 and 2) is a bag supplying apparatus
in which the conveying means is comprised of an elec-
tromagnetic feeder 1 and another electromagnetic feed-
er 32, which are installed in a series configuration. The
electromagnetic feeder 32 is provided at the feeding end
of (or in front of) the electromagnetic feeder 1 with a
space in between, and the electromagnetic feeder 32 is
provided with a trough 6'.

[0042] The electromagnetic feeder 32, which has
thereon the trough 6', has substantially the same con-
struction as the electromagnetic feeder 1, which has
thereon the trough 6, except that the conveying speed
of the secondary electromagnetic feeder 32 is set at a
higher speed than that the electromagnetic feeder 1.
The fast-feeding belt 21 and the detectors 5 and 25 are
provided in association with the electromagnetic feeder
1; and the positioning stopper 2, the suction disk 3 and
the detector 4 are provided in association with the elec-
tromagnetic feeder 32.

[0043] The bags that are separated from the following
group of bags WO and fed out onto the trough 6' dis-
posed on the electromagnetic feeder 32 by the fast-
feeding belt 21 are conveyed forward (left side in Figure
4) by the electromagnetic feeder 32, and the leading bag
W 1 contacts the stopper 2.

[0044] Matters other than those described above are
the same as in the apparatuses shown in Figures 1 and
2.

[0045] As seen from the above, according to the bag
supplying apparatus of the present invention, even if
bags are randomly placed in the trough, the irregularity
in the amount of shifting between the bags is evened
out as the bags are conveyed forward in the trough, and
at the same time, the amount of shifting between adja-
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cent bags more or less regularly increases as the bags
proceed in the forward direction in the trough. Accord-
ingly, the supply of bags to a bag-filling packaging ma-
chine is accomplished without any problems, and the
operator has a reduced burden on the operation. The
same is true in cases where bags with locally varying
thickness are handled, as in bags attached with chucks
and bags attached with spouts. Furthermore, the above
functions are realized by a simple mechanism of a vi-
brating feeder of the present invention.

Claims

1. A bag supplying apparatus for a bag-filling packag-
ing machine, comprising:

a vibrating feeder that is a conveying means
and includes:

a trough in which bags that are stacked are
placed so that a bag on another bag is shift-
ed on a forward side, and

a vibration driver that causes said bags to
convey forward by vibrating said trough;

a positioning stopper with which a tip end of a
leading bag comes into contact, said position-
ing stopper being provided at substantially a fi-
nal end of a conveying path of said conveying
means; and

a suction disk that suction-chucks and lifts a
bag positioned by said stopper and feeds said
bag to another location.

2. The bag supplying apparatus for a bag-filling pack-
aging machine according to Claim 1, wherein said
trough includes side plates, and a gap between said
side plates is adjustable.

3. The bag supplying apparatus for a bag-filling pack-
aging machine according to Claim 1 or 2, wherein
said vibrating feeder further includes an adjustment
means for adjusting an angle of inclination of said
trough in a forward-rearward direction.

4. The bag supplying apparatus for a bag-filling pack-
aging machined according to any of Claims 1
through 3, wherein a vibration frequency and/or am-
plitude of said trough of said vibrating feeder is var-
iable.

5. The bag supplying apparatus for a bag-filling pack-
aging machine according to any of Claims 1 through
4, further comprising a detector which detects re-
maining quantity of bags in said trough.

6. The bag supplying apparatus for a bag-filling pack-
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aging machine according to any of Claims 1 through
5, further comprising a fast-feeding belt which con-
tacts upper surfaces of said bags conveyed in said
trough and fast-feeds said bags in a forward direc-
tion.

The bag supplying apparatus for a bag-filling pack-
aging machine according to any of Claims 1 through
6, further comprising another conveying means
which is provided at a feeding end of said vibrating
feeder so as to convey said bags that have been
fed out from said vibrating feeder even further for-
ward.

The bag supplying apparatus for a bag-filling pack-
aging machine according to Claim 7, wherein said
another conveying means is a belt conveyor.

The bag supplying apparatus for a bag-filling pack-
aging machine according to Claim 7, wherein said
another conveying means is a vibrating feeder.
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