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(57) Abrege(suite)/Abstract(continued):

packaging apparatus using the link apparatus, and a weighing and packaging system using the link apparatus. A link apparatus of
the present invention comprises plural funnel-shaped chutes which are respectively supplied with objects to be weighed through
entrances at upper portions thereof and respectively discharge the objects to be weighed through exits at lower portions thereof;
and a rotary board which conveys the plural chutes along a revolving path Iin a state where the exits of the respective chutes are
arranged In one line In a direction along the revolving path, the revolving path including a first area under which package bags
arranged In one line are conveyed In the direction along the revolving path, the first area being a part of the revolving path; wherein
the entrances of the chutes are formed by openings which are elongated in the direction along the revolving path; and wherein the
rotary board Is configured to convey the chutes such that the exits of the chutes are respectively located above the package bags In
the first area.
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ABSTRACT

Provided are a link apparatus which is capable of supplying objects to be
weighed which have been discharged from a weighing machine to package bags being
conveyed successively at a high speed, a weighing apparatus using the link apparatus,
a packaging apparatus using the link apparatus, and a weighing and packaging system
using the link apparatus. A link apparatus of the present invention comprises plural
funnel-shaped chutes which are respectively supplied with objects to be weighed
'through entrances at upper portions thereof and respectively discharge the objects to
be weighed through exits at lower portions thereof; and a rotary board which conveys
the plural chutes along a revolving path in a state where the exits of the respective
chutes are arranged in one line in a direction along the revolving path, the revolving
path including a first area under which package bags arranged in one line are
conveyed in the direction along the revolving path, the first area being a part of the
revolving path; wherein the entrances of the chutes are formed by openings which are
elongated in the direction along the revolving path; and wherein the rotary board 1s
configured to convey the chutes such that the exits of the chutes are respectively

located above the package bags in the first area.
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DESCRIPTION
LINK APPARATUS, WEIGHING APPARATUS USING LINK APPARATUS,
PACKAGING APPARATUS USING LINK APPARATUS AND WEIGHING AND
' PACKAGING SYSTEM USING LINK APPARATUS

TECHNICAL FIELD
[0001] The present invention relates to a link apparatus for linking a weighing

machine such as a combination weigher to a packaging machine for carrying out
packaging while successively conveying package bags, a weighing apparatus using the
link apparatus, a packaging apparatus using the link apparatus, and a weighing and
packaging system using the link apparatus.

BACKGROUND ART
[0002] Conventionally, there is a weighing and packaging system which charges

objects to be packaged having a fixed volume into package bags conveyed

. successively 1n a line shape to manufacture package products (e.g., see patent
document 1). Fig. 6 shows an example of such a conventional weighing and
packaging System. Fig. 6(a) 1s a side view of the conventional weighing and
packaging system. Fig. 6(b) is a plan view showing major components (jf the
weighing and packaging system.

[0003] The weighing and packaging system includes a packaging machine 20 and a
powder material supplying device 50 for supplying a powder material as objects to be

to be packaged. In the packaging machine 20, an elongate film P is wound back from

a f1lm roll (not shown), horizontally conveyed successively via several rollers, and

bent in a watershoot shape to have a fold line at a lower side through a film guide 21.
The lower end portions of feeding funnels 23 are sequentially inserted into a space of
the two-fold film P1. Then, sealing bars 22 (fixing/heating bars 22a, tilting levers

22b) sequentially sandwich the two-fold film from both sides such that heating
suffaces of the fixing/heating bars 22a thermally seal the film with a small width in a
width direction of the film, thereby forming side seal portions P2 at constant intervals.
A number of package bags P3 defined by the side seal portions P2 are formed

successively in the longitudinal direction of the film. The package bags P3 are
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conveyed successively with the lower end porttons of the feeding funnels 23 inserted
into openings formed at the upper edges of the package bags P3.

[0004] The powder material is supplied from the powder material supplying device
50 located above with a constant amount through the openings of measuring cups 54
and is charged into the respective package bags P3 via the feeding funnels 23. The
powder material supplying device 50 includes a hopper 51 storing the powder material,
a rotary container 52 which receives the poWder material through the lower end
opening of the hopper 51 and has a flat bottom plate 53, plural tubular measuring cups

54 having a constant volume and penetrating downward through the periphery of the

bottom plate 53, a measuring board (not shown) which is fixed on the bottom plate 53
and positioned 1n close proximity to the upper end opening surfaces of the measuring
cups 54 to charge the powder material into the measuring cups 54 precisely up to the

upper edges thereof, and shutters 55 for opening and closing the lower end opening

surfaces of the measuring cups 54.

[0005] The film charged with the powder material in the package bags P3 by the
powder material supplying device 50 1s conveyed successively and passes through a
turn-back roller 24.  An upper edge sealing device 25 thermally seals the upper edge

portions of the paékage bags P3 successively to form upper edge seal portions P4,

thereby sealing the package bags. The film is further conveyed, and a cutting device
26 perforates the side seal portions P2 to form seams, or cuts them, so that the package
bags P3 are sequentially cut and separated away from each other. Thus, the package

products are manufactured.

Patent document 1: Japanese Laid-Open Patent Application Publication No.
2004-99136

DISCLOSURE OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

10006] Inthe above described conventional weighing and packaging system, in the
packaging machine 20, the package bags P3 with the lower end portions of the feeding
funnels 23 inserted therein are conveyed successively at a high-speed, and the rotary

container 52 of the powder material supplying device 50 continuously rotates.
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Thereby, the measuring cups 54 for supplying the powder material to the package bags
P3 and the feeding funnels 23 inserted into the package bags P3 move in a state where
the measuring cups 54 and the feeding funnels 23 overlap in the vertical direction, in a
package bag charging area [V. This makes it possible to supply the powder material
from the measuring cups 54 to the package bags P3 conveyed at a high-speed through
the feeding funnels 23 during the movement.

[0007] However, in the weighing machine such as the combination weigher which
weighs the objects to be weighed such that its weight falls within a predetermined
weight range and discharge them, the position of a discharge outlet for the objects to be
weighed 1s fixed. Therefore, it is difficult to supply the objects to be weighed to the
packaging machine 20 which successively conveys the package bags at a high-speed as
described above. The above described packaging machine 20 is configured to convey
the package bags successively so as to draw a circular arc. It is also difficult to
supply from the weighing machine the objects to be weighed to a packaging machine
which 1s configured to successively convey the package bags at a high-speed in a
straight-line shape.

[0008] The present invention has been developed to solve the above mentioned
problem, and an object of the present invention is to provide a link apparams which is
Capable of supplying objects to be weighed which have been discharged from a
weighing machine having a discharge outlet provided in a fixed position to package
bags being conveyed successively at a high speed, a weighing apparatus using the link
apparatus, a packaging apparatus using the link apparatus, and a weighing and

packaging system using the link apparatus.
MEANS FOR SOLVING THE PROBLEMS

[0009] To achieve the above described object, a link apparatus of the present
invention comprises plural funnel-shaped chutes which are respectively supplied with
objects to be weighed through entrances at upper portions thereof and respectively
discharge the objects to be weighed through exits at lower portions thereof: and

a conveyor means which conveys the plural chutes along a revolving path in a state

where the exits of the respective chutes are arranged in one line in a direction along the
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revolving path, the revolving path including a first area under which package bags
arranged m one line are conveyed in the direction along the revolving path, the first
area being a part of the revolving 'path; wherein the entrances of the chutes are formed
by openings which are elongated in the direction along the revolving path; and wherein

the conveyor means is configured to convey the chutes such that the exits of the chutes

are respectively located above the package bags in the first area.

[0010] In accordance with such a configuration, the plural chutes to be conveyed
along the revolving path are provided and the entrances of the chutes are formed by the
openings which are elongated in the direction along the revolving path. Therefore,
the objects to be weighed which have been discharged from the weighing machine
having a discharge outlet in a fixed position can be supplied to the entrances of the
chutes when the chutes are being conveyed. In the first area, the objects to be
welghed which have been supplied from the weighing machine to the entrances of the
chutes can be discharged through the exits of the chutes and can be supplied to the
package bags located therebelow. As a result, it is possible to supply the objects to be
weighed which have been discharged from the weighing machine having the discharge

outlet 1n a fixed position to the package bags being conveyed successively at a high

speed.

[0011]  The conveyor means may be configured to convey the chutes in a state
where the entrances of k (k: plural number) chutes whose exits are adjacent to each
other are parallel to each other along the revolving path and deviate from each other in

the direction along the revolving path.

[0012]  In accordance with such a configuration, the length of the entrances of the
chutes in the direction along the revolving path can be increased.

[0013]  The plural chutes may be mounted to the conveyor means at a pitch equal to
a pitch at which the package bags are arranged in the direction along the revolving path.

The conveyor means may be configured to convey the chutes at a speed equal to a
speed at which the package bags are conveyed.

[0014]  The link apparatus may be configured such that every set of n (n: plural

number) chutes which are conveyed sequentially to the first area of the revolving path
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are sequentially supplied with the objects to be weighed to discharge the objects to be
weighed from the n chutes supplied with the objects to be weighed to the n package
bags.

[0015] A weighing apparatus of the present invention comprises the above link
apparatus of the present invention and a weighing machine having n (n: plural number)
discharge outlets disposed above the first area of the link apparatus, the weighing
machine being configured to sequentially discharge the objects to be weighed which
have been weighed from the n discharge outlets to sequentially supply the objects to be

weighed to every set of n chutes which are conveyed sequentially to the first area of

the link apparatus.

[0016]  In accordance with such a configuration, it is possible to supply the objects
to be weighed which have been discharged from the weighing machine having the
discharge outlets in fixed positions to the package bags being conveyed successively at

a high speed, by using the link apparatus of the present invention.
[0017]  The weighing machine may be configured to divide the objects to be weighed

into plural groups and weigh the objects to be weighed for each of the plural groups,

determine n combinations each having a total weight falling within a predetermined

weight range, from the groups for which the objects to be weighed have been weighed,
and configured to discharge, from the n discharge outlets, the objects to be weighed in
the groups which are selected to form the n combinations.

10018] A packaging apparatus of the present invention comprise the link apparatus

of the present invention and a packaging machine which successively conveys the

package bags arranged in one line under the first area of the link apparatus.

[0019]  In accordance with such a configuration, it is possible to supply the objects to
be weighed which have been discharged from the welghing machine having the
di.scharge outlets mn fixed positions to the package bags being conveyed successively at
a high speed, by using the link apparatus of the present invention.

[0020] A weighing and packaging system of the present invention comprises the
above link apparatus of the present invention and a weighing machine having n (n:

plural number) discharge outlets disposed above the first area of the link apparatus, the
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weighing machine being configured to sequentially discharge the objects to be weighed
which have been weighed from the n discharge outlets to sequentially supply the
objects to be weighed to every set of n chutes which are conveyed sequentially to the
first area of the link apparatus; and a packagiﬂg machine which successively conveys
the package bags arranged in one line under the first area of the link apparatus.

[0021] In accordance with such a configuration, it is possible to supply the objects to
be weighed which have been discharged from the weighing ﬁlachine having the
discharge outlets in fixed positions to the package bags being conveyed successively at
a high speed, by using the link apparatus of the present invention.

[0022]  The packaging machine may incIude plural funnels which are conveyed
under the first area of the link apparatus in a state where the funnels are respectively
serted mnto the package bags and guide the objects to be weighed which have been
discharged from the chutes of the link apparatus to inside of the package bags.

[0023] Thereby, the objects to be weighed which have been discharged from the
chutes are supplied to the package bags through the funnels. Thus, the objects to be
weilghed easily enter the package bags.

EFFECTS OF THE INVENTION

[0024] The present invention has the above described configuration and achieves
advantages that it is possible to provide a link apparatus which is capable of supplying
the objects to be weighed which have been discharged from the weighing machine
having the discharge outlets in fixed positions to the package bags being conveyed
successivcly at a high speed, a weighing apparatus using the link apparatus, a
packaging apparatus using the link apparatus, and a weighing and packaging system
using the link apparatus.

[0025] The above and further objects, features and advantages of the present

mvention will more fully be apparent from the following detailed description of
preferred embodiments with accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[Fig. 1] Fig. 1(a) is a side view showing a schematic configuration of major

components ot a weighing and paCkaging system using a link apparatus according an
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embodiment of the present invention, and Fig. 1(b) is a plan view schematically
showing major components of the weighing and packaging system.

[Fig. 2] Fig. 2 is a side view schematically showing discharge outlets of a welghing
machine, chutes of the link apparatus, feeding funnels of a packaging machine and
package bags in a package bag charging area.

[Fig. 3]  Fig. 3(a) is a schematic view of a weighing machine having two discharge
outlets as viewed from the side, which is partly in cross-section, and Fig. 3(b) is a

schematic view of an inner chute, an outer chute, and weighing hoppers of the

welghing machine as viewed from above.

[Fig. 4] Fig. 4(a) is a plan view showing arrangement of the chutes of the link
apparatus i the package bag charging area and its ‘vicinity In a case where the
packaging machine is configured to convey the package bags in a straight-line shape
and the weighing machine is configured to have even-number discharge outlets. F 1g.
4(b) 1s a plan view showing arrangement of the chutes of the link apparatus in the
package bag charging area and its vicinity in a case where the packaging machine is
configured to convey the package bags in a straight-line shape and the weighing
machine is configured to have discharge outlets which are as many as a multiple of 3.
[F1g. 5]  Fig. 5(a) is a schematic view of a weighing machine having three discharge
outlets as viewed from the side, which is partly in cross-section, and F 1g2. 5(b) 1s a
schematic view of an inner chute, outer chutes, and weighing hoppers of the welighing
machine as viewed from above. '
[Fig. 6] Fig. 6(a) is a side view of a conventional weighing and packaging system,
and Fig. 6(b) is a plan view showing major components of the weighing and packaging

system.

EXPLANATION OF REFERENCE NUMERALS
10027] 10 weighing machine
[0a, 10b  discharge outlet of weighing machine

11 control unit of weighing machine

20 packaging machine
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20A packaging machine control unit
23 feeding funnel
30  link apparatus
31  rotary board
32  chute
33  rotary shaft
34  drive unit
BEST MODE FOR CARRYING OUT THE INVENTION

[0028] Hereinafter, preferred embodiments of the present invention will be described

with reference to the drawings.

10029} Fig. 1(a) 1s a side view showing a schematic configuration of major
components of a weighing and packaging system using a link apparatus according an
embodiment of the present invention, and Fig. 1(b) is a plan view schematically
showing major components of the weighing and packaging system.

[0030] A weighing and packaging system of this embodiment comprises a weighing
machine 10 constituted by, for example, a combination weigher, a packaging machine
20), and a link apparatus 30.

[0031] The link apparatus 30 has a rotary board 31, and a number of funnel-shaped
chutes 32 (32A, 32B) are attached to the peripheral edge of the rotary board 31.
When the rotary board 31 rotates, the two chutes 32 are moved into a package bag
charging area IV, and the objects to be wei‘ghed are discharged from discharge outlets
10a and 10b of the weighing machine 10 to the two chutes 32.

[0032] The weighing machine 10 has two discharge outlets 10a and 10b. Through
the respective discharge outlets 10a and 10b, the objects to be weighed (e.g., powder
material such as sugar) within a specified weight range are discharged. The discharge
outlets 10a and 10b are disposed at an arrangement pitch equal to, for example, an
arrangement pitch of the chutes 32 above the package bag charging area IV.

[0033] The packaging machine 20 has a configuration similar to that of the

conventional example. The packaging machine 20 is configured such that plural

sealing bars 22 (fixing/heating bars 22a, tilting levers 22b) revolve while opening and
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closing, and the plural feeding funnels 23 revolve while moving up and down and
bemg swung inward and outward.

[0034] In the packaging machine 20, as shown in Fig. 1, a rotary tubular body 29 is
supported to a fixed cylindrical base 28 such that the tubular body 29 is rotatable
around the cylindrical base 28, and is driven to rotate.

[0035] The plural sealing bars 22 are mounted to a ring-shaped board 29A fixed to an
upper end of the rotary tubular body 29 so that the side seal portions P2 of the film P1
are formed at a predetermined pitch. The sealing bars 22 revolve around the rotary
tubular body 29 according to the rotation of the rotary tubular body 29. During the
revolving movement of the sealing bars 22, when the tilting seal bars 22b are closed,
the fixing/heating bars 22a and the tilting seal bars 22b sandwich the film P1 and the
heating surfaces of the fixing/heating bars 22a thermally seal the film with a small
width 1n a width direction of the film, thereby forming the side seal portions P2.

When the tilting seal bars 22b are opened, the film P1 can be separated away from the

fixing/heating bars 22a.
[0036] The feeding funnels 23 are mounted to up-down shafts 27 by arms fixed to the

upper end portions of the up-down shafts 27. The up-down shafts 27 are respectively
inserted into through-holes provided in the ring-shaped board 29A at the upper end of
the rotary tubular body 29 at a predetermined pitch and revolve around the rotary
tubular body 29 according to the rotation of the rotary tubular body 29. The up-down
shafts 27 are configured to be movable up and down and to be rotatable while

revolving. Thereby, the feeding funnels 23 revolve along with the up-down shafts 27
to which the feeding funnels 23 are mounted. When the up-down shafts 27 move up

and down, the feeding funnels 23 move up and down, while when the up-down shafts

27 rotate, the feeding funnels 23 are swung inward or outward.

[0037] The packaging machine 20 includes a packaging machine control unit 20A.
The packaging machine control unit 20A is constituted by, for example, a
microcomputer and controls the operation of the entire packaging machine 20.

[0038] In the packaging machine 20, the elongate film P is wound back from the film

roll (not shown), horizontally conveyed successively via several rollers, and bent in a
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watershoot shape to have a fold line at a lower side through the film guide 21 (see Fig.
6), forming the two-fold film P1. Meanwhile, the feeding funnels 23 revolve and
move up in an area III, where the feeding funnels 23 are swung outward. = Thereafter,
in an area I, the feeding funnels 23 are swung inward while moving down, allowing the
lower end portions of the feeding funnels 23 to be sequentially inserted into a space of
the two-fold film P1, and the feeding funnels 23 move in the same direction that the
film P1 moves.

[0039] Then, in an area II, the feeding funnels 23 are maintained m a down position
and the tilting seal bars 22b are sequentially closed. Thereby, the sealing bars 22
sequentially sandwich the two-fold film P1 from both sides to form the side seal
portions P2 at constant intervals, so that a number of package bags P3 are formed
successively in the longitudinal direction of the film such that the package bags are
defined by the side seal portions P2 and their upper edge portions are open. The
feeding funnels 23 are maintained in a state where the lower end portions thereof are
inserted into the openings at the upper edge portions of the package bags P3.

[0040] Within the area II where the feeding funnels 23 are in the down position, the
objects to be weighed which have been discharged from the weighing machine 10 are
charged into the package bags P3 through the chutes 32 and the feeding funnels 23,
during a period in which the discharge outlets of the chutes 32 of the link apparatus 30
are located right above the inlets of the feeding funnels 23 (package bég charging area
IV).

[0041] 'The film, the package bags P3 of which have been charged with the objects to
be packaged (1n this embodiment, the objects to be weighed which have been
discharged from the weighing machine 10) in the package bag charging area IV, are
conveyed successively. In the area I, the feeding funnels 23 move up and the tilting
seal bars 22b are open, so that the film is separated away from the fixing/heating bars
22a. Then, the film passes through the turn-back roller 24. Then, as shown in Fig. 6,
the upper edge sealing device 25 thermally seals the upper edge portions of the

package bags P3 successively to form upper edge seal portions P4, sealing the package

bags. Then, the film is further conveyed, and the cutting device 26 perforates the side
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seal portions P2 to form seams, or cuts them, so that the package bags P3 are
sequentially cut and separated away from each other. Thus, package products are

manufactured.

[0042] The link apparatus 30 is fixed on a horizontal board 28 A mounted to the upper
end of the cylindrical base 28 of the packaging machine 20. The link apparatus 30
includes the rotary board 31, a number of funnel-shaped chutes 32 (32A, 32B)
disposed at the peripheral edge portion of the rotary board 31, a rotary shaft 33 for
rotating the rotary board 31, and a drive unit 34. The drive unit 34 includes a motor
(not shown) for driving the rotary shaft 33. To rotate the rotary shaft 33 using the
motor, a known configuration may be used. The chutes 32 are fastened to the rotary
board 31 by threaded engagement, welding, or the like. Whereas only the two chutes
32 (32A) are schematically shown in Fig. 1(a), a number of chutes 32 (32A, 32B) are
actually disposed at the peripheral edge portion of the rotary board 31 as shown in Fig.
1(b).

[0043] The chutes 32(32A, 32B) are fastened to the rotary board 31. According to
the rotation of the rotary board 31, the chutes 32 revolve along the peripheral edge
portion of the rotary board 31. Each chute 32 is a funnel-shaped, and has at an upper
portion thereof an entrance EN for fhe objects to be weighed, which is formed by an
opening elongated in the revolving direction, and an exit EX which is connected to the
entrance EN and is formed by a small opening at a lower portion thereof, to discharge
therethrough the objects to be weighed which have been fed through the entrance EN.

[0044] The exits EX of respective chutes 32 are located on the circumference. The

respective chutes 32 are configured such that a revolving path of the exits EX overlap
with a conveying path of the feeding funnels 23 in the package bag charging area IV.
Theretore, the exits EX of the chutes 32 pass through above the conveying path of the
feeding funnels 23 in the package bag charging area IV. The chutes 32 whose exIts
are adjacent are arranged such that the entrance EN of the chute 32A is located outside
and the entrance EN of the chute 32B is located inside. The exits EX of the chute
32A and the chute 32B are arranged alternately on the circumference. The

arrangement pitch of the chutes 32 (distance between the centers of the exits EX of the
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chutes 32 whose exits are adjacent) 1s set equal to the arrangement pitch (=
arrangement pitch of the package bag P3) of the feeding funnels 23 passing through the
package bag charging area I'V. .

[0045] The rotary board 31 rotates in the direction indicated by an arrow X i Fig.
1(b) . Inthe package bag charging area [V, the rotary board 31 rotates such that the
chutes 32 are conveyed while maintaining a state where the exits of the chutes 32 are
respectively located right above the feeding funnels 23. Therefore, in the paCkage
bag charging area IV, the rotary board 31 rotates so that the conveying speed of the
chutes 32 1s equal to the conveying speed (=conveying speed of the package bags P3)
of the feeding funnels 23. The rotational speed of the motor for driving the rotary
shaft 33 is set so that the rotary board 31 rotates in the above described manner.

[0046] As shown in Fig. 1(b), the discharge outlet 10a of the weighing machine 10 is
located above the moving path of the entrance EN of the chute 32A while the exit EX
1s passing through the package bag charging area IV, while the discharge outlet 10b of
the weighing machine 10 1s located above the moving path of the entrance EN of the .
chute 32B while the exit EX 1s passing through the package bag charging area I'V.
[0047] Fig. 2 1s a side view schematically showing the discharge outlets of the
weighing machine 10, the chutes 32 of the link apparatus 30, the feeding funnels 23 of
the packaging machine 20 and the package bags P3 in the package bag charging area
IV. Fig. 2 illustrates that the film (package bags) of a circular-arc shape as viewed
from above 1s extended 1n a straight line shape. The chutes 32, the feeding funnels 23
and the package bags P3 are conveyed at an equal speed in the direction indicated by
an arrow X. In Fig. 2, the sealing bars 22 for forming the side seal portions P2 are not
1llustrated.

10048] In the weighing machine 10, for example, when the chutes 32A and 32B are
conveyed 1n the direction of the arrow X the objects to be weighed are discharged
from the discharge outlet 10a in a period (time period T1) in which the relative position
of the discharge outlet 10a with respect to the chute 32A at the left in Fig. 2 shifts from
a position indicated by a solid line to a position indicated by a dotted line. The same

occurs 1n the discharge outlet 10b, and the objects to be weighed are discharged from
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the discharge outlet 10b in the same time period T1.

10049] The weighing machine 10 1s configured to discharge the objects to.be welighed
simultaneously from the two discharge outlets 10a and 10b in this embodiment. In a '
case where the position of the diScharge outlet 10a with respect to the entrance EN of
the chute 32A in the arrow X direction deviates from the position of the discharge
outlet 10b with respect to the entrance EN of the chute 32B m the arrow X direction,
the objects to be weighed may be discharged from the two discharge outlets 10a and
10b at different timings according to the deviation. Whereas there is a gap between
the entrances EN of the chutes 32A whose inlets are arranged outside, the length of the
entrances EN 1n the revolving direction may be increased to eliminate the gap.
Likewise, whereas there is a gap between the entrances EN of the chutes 32B whose
inlets are arranged inside, the length of the entrances EN in the revolving direction
may be increased to eliminate the gap.

0050} A control circuit (expressed as a control circuit A) is built into the drive unit
34 of the link apparatus 30 to control the operation of the drive unit 34. The control
circuit A 1s a control circuit of the motor for driving the rotary shaft 33.

[0051] A control unit 11 of the weighing machine 10 is constituted by, for example, a
microcomputer, and 1s configured to control the operation of the link apparatus 30 via
the control circuit A as well as the operation of the weighing machine 10.

10052] The operation speed (driving speed: e.g., the number of package bags
manufactured per minute = the number of times the objects to be weighed
corresponding to one package bag are discharged per minute) is set in the control unit

11 using an input means (not shown) of the weighing machine. The control unit 11
controls the weighing machine 10 and the link apparatus 30 so that the weighing
machine 10 and the link apparatus 30 operate according to the set operation speed.
10053] The control unit 11 outputs a specified signal (hereinafier referred to as a
“weighing operation signal”) to the packaging machine control unit 20A at a specified
timing in the operation repeated in the weighing machine 10, for example, when the

weighing machine 10 is ready to discharge the objects to be weighed, or discharges the

objects to be weighed. Thus, the weighing operation signal is output to the packaging
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machine control unit 20A in an operation cycle (cycle: TM) according to the operation

speed, while the normal operation is performed.

[0054] The operation speed (driving speed: e.g., the number of package bags
manufactured per minute) is set in the packaging machine control unit 20A using an

~ input means (not shown) of the packaging machine. The packaging machine control
unit 20A controls the packaging machine 20 according to the set operation speed.

The feeding funnels 23 are conveyed at a predetermined speed according to the
operation speed along with the package bags P3 within the area II.

[0055] The packaging machine control unit 20A outputs a specified signal
(hereihaﬁer referred to as a “packaging operation signal”) to the control unit 11 of the
weilghing machine at a specified timing in the operation repeated in the packaging
machine 20, for example, when the tilting seal bars 22b are sequentially closed. Thus,
the packaging operation signal 1s output to the control unit 11 of the weighing machine
in the operation cycle (cycle: Tp) according to the operation speed, while the normal
operation 1s performed.

[0056] In a case where an equal operation speed (driving speed) is set in the control
unit 11 of the weighing machine 10 and in the packaging machine control unit 20A,
the operation cycle (TM) of the weighing machine 10 is twice as long as the operation
cycle (Tp) of the packaging machine 20, because the weighing machine 10 discharges
the objects to be weighed corresponding to two package bags in one operation cycle.
Conversely, the operation cycle (Tp) of the packaging machine 20 1s 1/2 as long as the

operation cycle (TM) of the weighing machine 10.
[0057] The packaging machine control unit 20A checks whether or not the weighing

operation signal 1s received from the weighing machine 10 once in every time which is
twice as long as the operation cycle (Tp) of the packaging machine 20, and causes the
packaging machine 20 to continue the operation. If the weighing operation signal is

retarded, the packaging machine control unit 20A causes the packaging machine 20 to
temporarily stop the operation (stand-by) until the weighing operation signal is

received.

10058] The control unit 11 of the weighing machine 10 checks whether or not the
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packaging operation signal is received from the packaging machine 20 once m every
time which 1s 1/2 as long as the operation cycle (TM) of the weighing machine 10, and
causes the weighing machine 10 and the link apparatus 30 to continue the operation.

If the packaging operation Signal is retarded, the control unit 11 causes the weighing
machine 10 and the link apparatus 30 to temporarily stop the operation (stand-by) until
the packaging operation signal is received.

[0059] The operation start position and the operation stop position are preset in the
link apparatus 30 and the packaging machine 20. The operation start position and the
operation stop position are set so that the feeding funnels 23 are located right under the
respective chutes 32 in the state shown i Fig. 1(b), 1.e., in the package bag charging
area IV. During the operation of the weighing and packaging system, an equal
operation speed (driving speed) is set in the control unit 11 of the weighing machine 10
and in the packaging machine control unit 20A.

[0060] In accordance with the setting, in the packaging machine 20, the feeding

funnels 23 and the package bags P3 are conveyed at a constant speed according to the

set operation speed. In the link apparatus 30, the rot'ary board 31 rotates so that the
chutes 32 are conveyed while maintaining a state where the chutes 32 are located right

above the feeding funnels 23 in the package bag charging area IV. For example, as

shown 1n Fig. 1(b), in a case where the number of the chutes 32 of the link apparatus
30 is twelve and the number of the feeding tunnels 23 of the packaging machine 20 is
sixteen, the rotational speed of the rotary board 31 for causing the chutes 32 to revolve

1S 4/3 (= 16/12) times as high as the rotational speed of the rotary tubular body 29 for
causing the feeding funnels 23 to revolve. Since the rotary board 31 and the rotary

tubular body 29 rotate at this speed, the chutes 32 and the feeding funnels 23 are

conveyed in a state where the feeding funnels 23 are always located right below the

chutes 32 1n the package bag charging area IV.

[0061] Fig. 3 shows an example of the weighing machine 10 having two discharge

outlets 10a and 10b.

10062} Fig. 3(a) 1s a schematic view of the weighing machine 10 having the two

discharge outlets 10a and 10b as viewed from the side, which is partly in cross-section,
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and Fig. 3(b) is a schematic view of an inner chute, an outer chute, and weighing
hoppers of the weighing machine 10 as viewed from above.

[0063] The weighing machine 10 shown in Fig. 3 is a combination weigher. As
shown in Fig. 3(a), a dispersion feeder 1 having a conical shape 1s mounted to an upper
part of a center base body (body) 5 provided at a center of the machine to radially

~ disperse by vibration the objects to be weighed supplied from an external supplying
device. Around the dispersion feeder 1, plural linear feeders 2 are provided to
transfer by vibration the objects to be weighed which have been received from the
dispersion feeder 1 into respective feeding hoppers 3. Plural feeding hoppers 3 and
plural weighing hoppers 4 are disposed below the linear feeders 2 and are arranged in a
circular-arc shape around the center base body 5 in such a manner that each feeding
hopper 3 and each weighing hopper 4 correspond to the associ.ated one of the linear
feeders 2. The dispersion feeder 1, the linear feeders 2, the feeding hoppers 3 and the

weighing hoppers 4 are mounted to the center base body 5. Each weighing hopper 4

1s attached with a weight sensor 41 such as a load cell for measuring the weight of the
objects to be weighed inside the weighing hopper 4. Each weight sensor 41 outputs

a measurement value to the control unit 11.

[0064] As shown in Fig. 3(b), the feeding hoppers 3 and the weighing hoppers 4 are

arranged 1n a circular-arc shape in a region except for a region corresponding to a

central angle 0, and the linear feeders 2 are disposed to respectively correspond to

the feeding hoppers 3.
[0065]  An inner chute 6A and an outer chute 6B are disposed below the weighing

hoppers 4 arranged in a circular-arc shape. Each weighing hopper 4 1s configured to

have a gate for discharging the objects to be weighed to the inner chute 6A and a gate
for discharging the objects to be weighed to the outer chute 6B to selectively discharge
the objects to be weighed to the inner chute 6 A or to the outer chute 6B.

[0066] The outer chute 6B has a structure in which a chute having a substantially
inverted conical shape is provided with a cut portion 6Bx corresponding to the portion
where no weighing hopper 4 i1s provided. A collecting hopper 7b is provided at a

discharge outlet 6Be at a bottom part thereof. The objects to be weighed are



CA 02680668 2009-09-11
17

discharged from the weighing hoppers 4 to the outer chute 6B, slide down on the outer

chute 6B, and are held for some time in the collecting hopper 7b.  After that, the
objects to be weighed are discharged.

[0067] The mner chute 6A includes a chute 61 which 1s disposed inside the outer
chute 6B. and has a substantially inverted conical shape, and a pipe 62 which is a
tubular chute provided at a discharge outlet 61e of the chute 61. The pipe 62 is
disposed to pass through the cut portion 6Bx of the outer chute 6B such that a
discharge outlet 62¢ thereof is located below the cut portion 6Bx outside the outer
chute 6B. A collecting hopper 7a 1s provided at a discharge outlet 62e of the pipe 62.
The objects to be weighed are discharged from the weighing hoppers 4 to the inner
chute 6A, slide down on the chute 61, pass through the pipe 62, and are held for some
time in the collecting hopper 7a.  After that, the objects to be weighed are discharged.
10068] In this case, the control unit 11 controls the operation of the entire
‘combination weigher and the operation of the link apparatus, and performs a
combination process. In the combination process, the control unit 11 performs
combination calculation based on the weight values of the objects to be weighed inside
the weighing hoppers 4 which are measured by the respective weight sensors 41 to
determine two combinations (discharge combinations) of the weighing hoppers 4 in
which a total of the weight values of the objects to be weighed falls within a
predetermined weight range (allowable range with respect to a target weight value)
from among the plural weighing hoppers 4, and determines one of the discharge
combinations as a combination for discharging the object to be weighed to the inner
chute 6A and the other as a combination for discharging the object to be weighed to the
outer chute 6B.

[0069] In the combination weigher, the objects to be weighed are supplied from an
external supplying device to the dispersion feeder 1 and are supplied from the

dispersion feeder 1 to each feeding hopper 3 via the associated liner feeder 2. Each
feeding hopper 3 feeds the objects to be weighed to the associated weighing hopper 4.
The weight sensor 41 measures the weight of the objects to be weighed which have

been fed to each weighing hopper 4, and outputs a measurement value to the control
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unit 11.  The control unit 11 performs the combination process to determine two
discharge combinations simultaneously. The control unit 11 causes the weighing
hoppers 4 forming one discharge combination to discharge the objects to be weighed to
the inner chute 6A, and at the same time, causes the weighing hoppers 4 forming the
other discharge combination to discharge the objects to be weighed to the outer chute
6B. Thereby, the objects to be weighed are supplied to the collecting hoppers 7a and
7b. The feeding hopper 3 feeds the objects to be weighed to the weighing hopper 4
which has discharged the objects to be weighed and is now empty. The liner feeder 2
feeds the objects to be weighed to the feeding hopper 3 which 1s empty.

[0070] The control unit 11 causes the collecting hoppers 7a and 7b to simultaneously
discharge the objects to be weighed at a predetermined timing. .
[0071] The collecting hoppers 7a and 7b of the combination weigher correspond to
the discharge outlets 10a and 10b of the weighing machine 10 of Fig. 1. For example,
the objects to be weighed which have been discharged from the collecting hopper 7a
are supplied to the chute 32A of the link apparatus 30, and then are charged into the
package bag P3 from the chute 32A via the feeding funnel 23 of the packaging
machine 20. In the same manner, the objects to be weighed which have been
discharged from the collecting hopper 7b are supplied to the chute 32B, and are then
charged into the package bag P3 from the chute 32B via the feeding funnel 23.

[0072] Whereas in the above described combination weigher, the two discharge
combinations are determined simultaneously, the discharge combination for
discharging the objects to be weighed to the inner chute 6 A and the discharge
combination for discharging the objects to be weighed to the outer chute 6B may be
determined sequentially, the weighing hoppers 4 forming the respective discharge
combinations may sequentially discharge the objects to be weighed, and the respective
collecting hoppers 7a and 7b may sequentially discharge the objects to be weighed.
[0073] Since the link apparatus 30 of this émbodiment 1s provided with the plural
chutes 32 conveyed along the revolving path, and the entrances EN of the chutes 32 are
formed by the openings which are elongated in the direction along the revolving path,

the objects to be weighed which have been discharged from the discharge outlets 10a
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and 10b of the weighing machine 10, which are provided in fixed positions, can be
supplied to the entrances EN of the respective chutes 32 when the chutes 32 are being
conveyed. Inthe package bag charging area IV (first area), the objects to be weighed
which have been supplied to the entrances EN of the respective chutes 32 from the
discharge outlets 10a and 10b of the weighing machine 10 are discharged from the
exits EX of the respective chutes 32 and are supplied to the package bags P3 located
therebelow. Therefore, it 1S possible to supply the objects to be weighed which have
been discharged from the weighing machine 10 having discharge outlets in fixed
positions to the package bags P3 being conveyed successively at a high speed.

[0074] It 1s suflicient that the length of the entrances EN of the chute 32 in the
direction along the revolving path is set longer than a value obtained by multiplying
the conveying speed of the chute 32 by the time taken to receive in the chute 32 the

objects to be weighed which have been discharged once from the weighing machine

10.
10075] The rotary board 1 may be replaced by a configuration in which the chute 32

1s allowed to revolve along an endless conveyer belt such as a chain.  For example,
plural sprockets may be disposed in predetermined positions, the endless conveyer belt
such as a chain may be set in the plural sprockets, plural chute retaining members
respectively retamning the chutes 32 may be coupled to the endless conveyer belt at
constant intervals, and a part of the sprockets may be driven by the motor. A guide

rail or the like may be provided to guide the chute retaining members so that the chutes

32 stably passes along a predetermined revolving orbit.

[0076] In the case of using the above described conveyer belt, the revolving orbit of

the chute 32 is not limited to a circular orbit, but may be an oval orbit or other

revolving orbit.

[0077] Inthe case of using the packaging machine configured to convey the package
bags successively in a straight line shape at a high speed, the chutes 32 may be
contigured to revolve along the endless conveyer belt such as the chain.

- [0078] As described later, the weighing machine 10 may be configured to have three

or more discharge outlets.
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[0079] Subsequently, an example of the above described modification will be
described.

[00801 Fig. 4(a) is a plan view showing arrangement of the chutes of the link
apparatus in the package bag charging area and its vicinity in a case where the
packaging machine is configured to convey the package bags in a straight-line shape
and the weighing machine 10 has even-number dischérge outlets.

[0081] The chutes 32 (32a to 32d, etc) of the link apparatus is conveyed in a direction
indicated by an arrow Y at a speed equal to the speed (= the conveying speed of the
package bags P3) at which the feeding funnels 23 of the packaging machine are

' conveyed. The arrangement pitch of the chutes 32 (distance between the centers of
the exits EX of the chutes 32 whose exits are adjacent) 1s set equal to the arrangement
pitch (=arrangement pitch of the package bag P3) of the feeding funnels 23. In at
least a package bag charging area (F2, F4), the chutes 32 and the feeding funnels 23
are conveyed 1n the direction of the arrow Y 1n a state where the exits EX of the chutes
32 are located right above the feeding funnels 23.  After passing through the package
bag charging area (F2, F4), the chutes 32 revolve such that they are conveyed to move
counterclockwise (to the left) and enter the package bag charging area (F2, F4) again.
[0082] In the configuration of Fig. 4(a), for example, a chain 91 is disposed to extend
inside and along the revolving orbit of the exits EX of the chutes 32, and chute
retaining members 92A for retaining the chute 32a and 32c¢ or the like whose entrances
EN are located m a range from the revolving orbit of the exits EX to an outward region,
and chute retaining members 92B for retaining the chutes 32b and 32d or the like
whose entrances EN are located in a range from the revolving orbit of the exits EX to
an inward region, are coupled to the upper side of the chain 91 such that the chute
retaining member 92A and the chute retaining member 92B are arranged alternately at
constant mtervals. A guide rail 93 is provided to retain the end portions of the chute
~retaining members 92A and 92B which are at an opposite side of the end portions
thereof coupled to the chain 91 such that the end portions are slidable therealong. For

example, the chute retaining members 92A and 92B are plate-like members provided

with openings each of which serves to retain the associated chute 32 in an intermediate
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position betwéen the entrance EN and the exit EX of the chute 32.  The chutes 32 are
fastened to the chute retaining members 92A and 92B by an appropriate method (e.g. .
welding or threaded engagement). The guide rail 93 is located outside along the
revolving brbit of the exits EX of the chutes 32. For example, as shown within a
circle 100 of Fig. 4(a), the guide rail 93 has a U-shaped cross section and the end
portions of the éhute retaining members 92 (92A, 92B) which are at an opposite side of
the end portions thereof coupled to the chain 91 are inserted into the U-shaped recess
(groove) and are slidably retained theremn. The chain 91 1s set to form the revolving

path using the plural sprockets (not shown), and a part of the sprockets are configured

to be driven by the motor.

[0083] In a case where the weighing machine 10 has two discharge outlets and the
package bag charging area 1s the area F2, for example, the discharge outlets of the
weighing machine 10 are disposed in two positions 4a and 4b above the region where
the chutes 32 pass. From the time point when the head portions of the entrances EN
at the upper portions of the chutes 32 in the conveying direction indicated by the arrow
Y pass through right below the positions 4a and 4b of the discharge outlets of the
weighing machine 10 (in the state shown in Fig. 4(a)), the weighing machine 10 starts
to discharge the objects to be weighed through the two discharge outlets. By the time
the tail portions of the entrances EN of the chutes 32 in the conveying direction have
passed through the region right below the positions 4a and 4b of the discharge outlets
of the weighing machine 10, the weighing machine 10 completes discharging the

objects to be weighed through the two discharge outlets.

|0084] In this case, the weighing machine 10 operates so as to discharge the objects
to be weighed simultaneously through the two discharge outlets.  After the weighing
machine 10 has discharged the objects to be weighed to the two chutes 32a and 32b, it
discharges the objects to be weighed to the following two chutes 32¢ and 32d.

[0085] Ina case where the weighing machine 10 has four discharge outlets and the
package bag charging area is the area F4, for example, the discharge outlets of the
weighing machine 10 are disposed in four positions 4a to 4d above the region where

the chutes 32 pass. From the time point when the head portions of the entrances EN
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at the upper portions of the chutes 32 in the conveying direction indicated by the arrow
Y pass through right below the positions 4a, 4b, 4c¢, and 4d of the discharge outlets of
the weighing machine 10 (in the state shown in Fig. 4(a)), the weighing machine 10
starts to discharge the objects to be weighed through the four discharge outlets. By
the time the tail portions of the entrances EN of the chutes 32 in the conveying
direction have passed through the region right below the positions 4a, 4b, 4c, and 4d of
the discharge outlets of the Weighing machine 10, the weighing machine 10 completes
discharging the objects to be weighed through the four discharge outlets.

[0086] In this case, the weighing machine 10 operates so as to discharge the objects
to be weighed simultaneously through the four discharge outléts. After the weighing
machine 10 has discharged the objects to be weighed to the four chutes 32a to 32d, it
discharges the objects to be weighed to the four chutes 32 following the chutes 32a to
32d.

[0087] In the case of the weighing machine 10 which is used with the link apparatus

shown 1n Fig. 4(a) and has two discharge outlets, for example, the combination

weigher shown in Fig. 3 may be used.

10088] In the case of the weighing machine 10 which is used with the link apparatus
shown in Fig. 4(a) and has four discharge outlets, for example, two combination
weighers each of which is the one shown in Fig. 3 may be provided.

[0089] Fig. 4(b) 1s a plan view showing arrangement of the chutes of the link
apparatus 1n the package bag charging area and its vicinity in a case where the
packaging machine 1s configured to convey the package bags in a straight-line shape
and the weighing machine has discharge outlets which are as many as a multiple of 3.
[0090] The chutes 32 (32e¢ to 32j, etc) of the link apparatus are conveyed in the arrow
Y direction at a speed equal to the conveying speed (= conveying speed of the package
bags P3) of the feeding funnels 23 of the packaging machine. The arrangement pitch
Qf the chutes 32 (distance between the centers of the exits EX of the chutes 32 whose
exits are adjacent) is set equal to the arrangement pitch of the feeding funnels 23. In
at least the package bag charging area (F3, F4), the chutes 32 and the feeding funnels

23 are conveyed in the direction of the arrow Y in a state where the exits EX of the
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chutes 32 are respectively located right above the feeding funnels 23. After passing
through the package bag charging area (F3, F6), the chutes 32 revolve such that they
are conveyed to move counterclockwise (to the left) and enter the package bag
charging area (F3, F6) again. In this way, the chutes 32 may be configured to revolve
as in the configuration of Fig. 4(a).

|0091] In a case where the weighing machine 10 has three discharge outlets and the
package bag charging area is the area F3, for example, the discharge outlets of the
weighing machine 10 are disposed in three positions 4e, 4f, and 4g above the region
where the chutes 32 pass. From the time point when the head portions of the
entrances EN at the upper portions of the chutes 32 in the conveying direction
indicated by the arrow Y pass through right below the positions 4e, 4f, and 4g of the
discharge outlets of the weighing machihe 10 (in the state shown in Fig. 4(b)), the

weighing machine 10 starts to discharge the objects to be weighed through the three

discharge outlets. By the time the tail portions of the entrances EN of the chutes 32 in
the conveying direction have passed through the region right below the positions 4e, 4f
and 4g of the discharge outlets of the weighing machine 10, the weighing machine 10
completes discharging the objects to be weighed through the three discharge outlets.
[0092] In this case, the weighing machine 10 operates so as to discharge the objects
to be weighed simultaneously through the three discharge outlets. After the weighing
' machine 10 has discharged the objects to be weighed to the three chutes 32e, 321, and
32g, 1t discharges the objects to be weighed to the following three chutes 32h, 32i, and
32).

[0093] In a case where the weighing machine 10 has six discharge outlets and the
package bag charging area 1s the area F6, for example, the discharge outlets of the
weighing machine 10 are disposed in sixth positions 4e to 4j above the region where
the chutes 32 pass. From the time pomt when the head portions of the entrances EN
at the upper portions of the chutes 32 in the conveying direction indicated by the arrow
Y pass through right below the positions 4e to 4j of the discharge outlets of the

weighing machine 10 (in the state shown in Fig. 4(b)), the weighing machine 10 starts

to discharge the objects to be weighed through the six discharge outlets. By the time
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the tail portions of the entrances EN of the chutes 32 in the conveying direcﬁon- have
passed through the region right below the positions 4e to 4; ef the discharge outlets of
the weighing machine 10, the weighing machine 10 completes discharging the objects
to be weighed through the six discharge outlets.

10094] In this case, the weighing machine 10 operates so as to discharge the objects
to be weighed simultaneously through the six discharge outlets. . After the weighing
machine 10 has discharged the objects to be weighed to the six chutes 32e to 32j, it
discharges the objects to be weighed to the six chutes 32 following the chutes 32e to
32i. .
[0095] Fig. 5 shows an example of the weighing machine 10 which is used with the
link apparatus shown in Fig. 4(b) and has three discharge outlets.

[0096] Fig. 5(a) 1s a schematic view of the weighing maChme 10 having three
discharge outlets as viewed from the side, which is partly in cross-section, and Fig.
5(b) 1s a schematic view of collecting chutes (an inner chute and two outer chutes), and
welghing hoppers' ot the weighing machine 10 as viewed from above.

[0097] The combination weigher 1s identical to the weighing machine shown in Fig. 3
in the dispersion feeder 1, the linear feeders 2, the feeding heppers 3, the weighing
hoppers 4, the weight sensors 41 and the center base body 5. It should be noted that
the linear feeders 2, the feeding hoppers 3 and the weighing hoppers 4 are arranged in
a circular shape.

[0098] Below the weighing hoppers 4 arranged 1 the circular shape, an inner chute
6a having a substantially inverted truncated cone shape is disposed, and two outer

- chutes 6b and 6¢ being divided two parts and having upper openings concentric with
the inner chute 6a are arranged around the inner chute 6a. Each weighing hopper 4 is
configured to have a gate for discharging the objects to be weighed to the inner chute
6a and a gate for discharging the objects to be weighed to the outer chute 6b or 6¢ to

selectively discharge the objects to be weighed to the inner chute 6a or to the outer
chute 6b or 6¢ located therebelow.

[0099] A group B of the weighing hoppers 4 disposed above the outer chute 6b is a
group corresponding to the outer chute 6b and a group C of the weighing hoppers 4
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disposed above the outer chute 6¢ 1s a group corresponding to the outer chute 6c.

Each of the groups includes, for example, nine or ten weighing hoppers 4. A group A
including the weighing hoppers 4 belonging to the group B and the group C is a group
of the weighing hoppers 4 corresponding to the inner chute 6a. Collecting hoppers 7a,

7b and 7c are disposed at discharge outlets 6ae, 6be, and 6¢e at the bottom parts of the

inner chute 6a and the outer chutes 6b and 6c¢, respectively. The objects to be
weighéd which have been discharged from the weighing hoppers 4 to the chutes 6a, 6b,
and 6¢ are held for some time in the associated collecting hoppers 7a, 7b and 7¢ and
are respectively thereafter discharged.

[0100] The control unit 11 controls the operation of the entire combination weigher
and the operation of the link apparatus, and performs the combination process. In the
combination process, the control unit 11 determines the combination (discharge
combination) of the weighing hoppers 4 for discharging the objects to be weighed to
each of the inner chute 6a and the outer chutes 6b and 6¢. Each discharge
combination 1s a combination of the weighing hoppers 4 in which a total of the weight
values of the objects to be weighed falls within a predetermined weight range
(allowable range with respect to a target weight value). For example, the control unit
11 performs combination calculation based on the weight values (measurement values
obtained using the weight sensors 41) of the objects to be weighed inside the weighing
hoppers 4 in the group B disposed above the outer chute 6b to determine a discharge
combination of the weighing hoppers 4 in which a total of the weight values of the
objects to be weighed falls within a predetermined weight range (allowable range with
respect to a target weight value) and is closest to the target weight value, as the
discharge combination for discharging the object to be weighed to the outer chute 6b.
In the same manner, the control unit 11 performs combination calculation based on the
weight values of the objects to be weighed inside the weighing hoppers 4 in the group
C disposed above the outer chute 6¢ to determine a discharge combination for

discharging the objects to be weighed to the outer chute 6¢.  Furthermore, in the same

manner, the control unit 11 performs combination calculation based on the weight

values of the objects to be weighed inside the weighing hoppers 4 which belong to the
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group A made up of the whole weighing hoppers 4 and which are other than those in
the groups B and C which have been selected to form the discharge combinations, to
determine a discharge combination for discharging the objects to be welighed to the
inner chute 6a.

[0101] In the manner as described above, the control unit 11 performs the
combination process to determine the three discharge combinations simultaneously.
The control unit 11 causes the weighing hoppers 4 belonging to the respective
discharge combinations to respectively discharge the objects to be weighed to the inner
chute 6a and to the outer chutes 6b and 6¢ simultaneously. As a result, the objects to
be weighed are supplied to the collecting hoppers 7a, 7b and 7c.

[0102] Then, the control unit 11 causes the collecting hoppers 7a, 7b, and 7¢ to
discharge the objects to be weighed simultaneously at a specified timing.

[0103] The collecting hoppers 7a, 7b and 7¢ of the combination weigher serve as the
three discharge outlets of the weighing machine 10. For example, the collecting
hopper 7b is disposed at the position 4e shown in Fig. 4(b), the collecting hopper 7a is
disposed at the position 4f shown in Fig. 4(b), and the collecting hopper 7c¢ is disposed
at the position 4g shown in Fig. 4(b). The objects to be weighed which have been
discharged from the collecting hoppers 7a, 7b and 7c are supplied to the respective
chutes 32 of the link apparatus shown in Fig. 4(b). Then, the objects to be weighed
are charged from the respective chutes 32 into the package bags through the feeding
tunnels 23 of the packaging machine.

10104] Whereas the combination weigher is configured to determine the three
discharge combinations simultaneously, it may be configured to sequentially determine
the discharge combination for discharging the objects to be weighed to the outer chute
6b, the discharge combination for discharging the objects to be weighed to the inner
chute 6a, and the discharge combination for discharging the objects to be welghed to
the outer chute 6c, to cause the weighing hoppers 4 belonging to the discharge

combinations to sequentially discharge the objects to be weighed, and to cause the

collecting hoppers 7b, 7a, and 7c to sequentially discharge the objects to be weighed.
[0105]  In the case of the weighing machine 10 which is used with the link apparatus
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shown 1n Fig. 4(b) and has six discharge outlets, for example, two combination
weighers, each of which is the one shown in Fig. 5, may be provided.

[0106] In the case of the weighing machine 10 which is used with the link apparatus
shown in Fig. 4(a) and has four discharge outlets, a combination weigher having a
configuration described below may be used.

[0107] For example, it is supposed that in the configuration shown in Fig. 5, the inner
chute 6a 1s divided into two chutes (hereinafter referred to as “first and second inner
chutes™) respectively corresponding to the outer chutes 6b and 6c and having their
discharge outlets, and the collecting hoppers are respectively provided at the discharge
outlets of the first and second inner chutes. To be specific, the group B of the
weighing hoppers 4 is a group corresponding to the first inner chute and the outer
chute 6b, while the group C of the weighing hoppers 4 is a group corresponding to the
second mner chute and the outer chute 6¢.  In the combination process, two discharge

combinations are selected from the group B of the weighing hoppers 4, one of the

discharge combinations is determined as a discharge combination for discharging the
objects to be weighed to the first inner chute, and the other discharge combination is
determined as a discharge combination for discharging the objects to be weighed to the
outer chute 6b. In addition, two discharge combinations are selected from the group
C of the weighing hoppers 4, one of the discharge combinations is determined as a
discharge combination for discharging the objects to be weighed to the second inner

chute, and the other discharge combination is determined as a discharge combination

for discharging the objects to be weighed to the outer chute 6c.

[0108] In the manner as described above, the control unit 11 performs the

combination process to determine the four discharge combinations simultaneously.

The control unit 11 causes the weighing hoppers 4 corresponding to the respective

discharge combinations to discharge the objects to be weighed to the first and second

inner chutes and to the outer chutes 6b and 6¢ simultaneously.  As a result, the objects

to be weighed are supplied to the four collecting hoppers.

[0109] Then, the control unit 11 causes the four collecting hoppers to discharge the

objects to be weighed simultaneously at a specified timing.
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[0110] The four collecting hoppers of the combination weigher correspond to the four
discharge outlets of the weighing machine 10. For example, the four collecting
hoppers are respectively disposed in the positions 4a to 4d shown in Fig. 4(a) such that
one collecting hopper corresponds to one position. The objects to be weighed which
have been discharged from the respective collecting hoppers are supplied to the
respective chutes 32 of the link apparatus shown in Fig. 4(a). Then, the objects to be
weighed are charged from the respective chutes 32 into the package bags through the
feeding funnels 23 of the packaging machine. In this case, also, the control unit 11
may be configured to sequentially determine the four discharge combinations, cause
the weighing hoppers 4 belonging to the respective discharge combinations to
sequentially dischargé the objects to be weighed, and cause the four collecting hoppers
to sequentially discharge the objects to be weighed.

[0111] Whereas the entrances EN at the upper portions of the chutes 32 of the link
apparatus are arranged in two lines along the direction (conveying direction) in which
the chutes 32 revolve in the configuration of Fig. 1 and Fig. 4(a), and they are arranged

in three lines in the configuration of Fig. 4(b), they may be configured to be arranged

in four or more lines.

|0112] In the above embodiments, each chute 32 of the link apparatus may be
provided with an opening and closing means such as a shutter capable of opening and
closing the exit EX of the chute 32 or the gate used in the feeding hopper of the
combination weigher. In this case, for example, each chute 32 1s configured to
operate so as to clése the opening and closing means in a position outside the package
bag charging area [V and so as to open the opening and closing means in a position
within the package bag charging area IV, making it possible that the discharge outlet of
the weighing machine 10 is set in a position outside the package bag charging area IV.
In this case, the weighing machine 10 discharges the objects to be weighed in the
position outside the package bag charging area IV and each chute 32 opens the opening
and closing means while passing through the package bag charging area IV, enabling

charging of the objects to be weighed into the package bags through the feeding funnel
23.
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[0113] In the above embodiments, the configuration of the weighing machine or the
like may be altered in various ways. One example will be described below.

10114] For example, the combination weigher may be configured such that the
collecting hoppers are not provided at the discharge outlets of the collecting chutes
(inner chute, outer chute). In this case, the discharge outlet of the collecting chute
serves as the discharge outlet of the weighing machine, and the objects to be weighed
which have been discharged from the weighing hoppers 4 selected to form the
discharge combination slide down on the collecting chute and are directly supplied to
the feeding funnels 23 of the packaging machine.

[0115] In the examples of Fig. 3 and Fig. 5, the combination weigher is configured to
have only the weighing hoppers 4 as the hoppers (combination hoppers) which are
used in the combination calculation. However, the configuration of the hoppers used
in the combination calculation may be changed in various ways so long as the hoppers
are configured to discharge the objects to be weighed whose total weight value falls
within a predetermined weight range. In one example of the configuration of the
hoppers, memory hoppers may be provided below the weighing hoppers 4 to
respectively correspond to the weighing hoppers 4, and may be fed with the objects to
be weighed which have been weighed from the associated weighing hoppers 4, and
each of the weighing hoppers 4 may be configured to discharge the objects to be
weighed to the associated memory hopper or to the collecting chute. In this case, the
control unit 11 of the combination weigher may perform the combination calculation

based on the weight values of the objects to be weighed which are held in the

respective weighing hoppers 4 and the weight values of the objects to be weighed
which are held in the respective memory hoppers, to determine a combination of the
weighing hoppers 4 and/or the memory hoppers in which a total of the weight values
of the objects to be weighed falls within a predetermined weight range and may
determine it as the discharge combination.

[0116] Whereas in the above described combination weigher, the combination
hoppers used in the combination are arranged in a circular shape, the configuration of

the combination hoppers is not limited to this. For example, the combination hoppers
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may be arranged in an oval shape, a polygon shape such as a square shape or a
rectangular shape, or 1n a straight-line shape.

- [0117] The Combination weigher may be replaced by a weighing machine configured
to weigh the objects to be weighed and to discharge the objects to be weighed from ‘
respective of plural discharge outlets.

[0118] The weighing machine such as the combination'weigher may be configured to

have a single dischérge outlet for the objects to be weighed, and plural weighing
machines may be configured to respectively discharge the objects to be weighed to the
plural chutes 32.

[0119] In the above described embodiments, the control unit 11 of the weighing
machine may be configured to control the link apparatus. In this case, a weighing
apparatus configured to include the link apparatus and the weighing machine is
provided. Alternatively, the link apparatus may be configured to be controlled by the
packaging machine control unit 20A rather than the control unit 11 of the weighing
machine. In this case, a packaging apparatus configured to include the link apparatus
and the packaging machine is provided.

[0120] The control unit 11 of the weighing machine and the packaging machine
control unit 20A are each constituted by, for example, a microcomputer. These
control units need not be each constituted by a single controller but may be constituted
by plural controllers which are distributed and cooperate to control the operation of the
weighing apparatus.

[0121] The link apparatus need not be provided separately from the packaging

" machine. Instead, the packaging machine may be configured to have a function of the
link apparatus. For example, in the configuration of Fig. 1, without providing the link
apparatus 30, the openings at the upper portions of the feeding funnels 23 of the
packaging machine 20 may have a shape elongated in the direction in which the
teeding funnels 23 revolve, and the Weighing machine may directly discharge the
objects to be weighed to the feeding funnels 23 in the package bag charging area.
[0122] Numerous modifications and alternative embodiments of the present

invention will be apparent to those skilled in the art in view of the foregoing
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description. Accordingly, the description 1s to be construed as illustrative only, and is
provided for the purpose of teaching those skilled in the art the best mode of carrying
out the invention. The details of the structure and/or function may be varied
substantially without departing from the spirit of the invention.

INDUSTRIAL APPLICABILITY
(0123} The present invention 1s useful as a link apparatus capable of supplying

objects to be weighed which have been discharged from a weighing machine having a
discharge outlet in a fixed position, to package bags being conveyed successively at a
high speed, a weighing apparatus using the link apparatus, a packaging apparatus using

the link apparatus, and a weighing and packaging system using the link apparatus.
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CLAIMS

1. A link apparatus comprising:

plural funnel-shaped chutes which are respectively supplied with objects to be
weighed through entrances at upper portions thereof and respectively discharge the
objects to be weighed through exits at lower portions thereof; and

a conveyor means which conveys the plural chutes along a revolving path in a
state where the exits of the respective chutes are arranged 1n one line 1n a direction
along the revolving path, and the entrances of the respective chutes are arranged 1n
plural lines in the direction along the revolving path, the revolving path including a
first area under which package bags arranged in one line are conveyed in the direction
along the revolving path, the first area being a part of the revolving path;

wherein the entrances of the chutes are formed by openings which are
elongated 1n the direction along the revolving path; and

wherein the conveyor means is configured to convey the chutes such that the

exits of the chutes are respectively located above the package bags in the first area.

2. The link apparatus according to Claim 1, wherein

the conveyor means is configured to convey the chutes in a state where the
entrances of k chutes, where Kk is a plural integer, whose exits are adjacent to each
other are parallel to each other along the revolving path and deviate from each other

in the direction along the revolving path.

3. The link apparatus according to Claim 1, wherein
the plural chutes are mounted to the conveyor means at a pitch equal to a pitch
at which the package bags are arranged in the direction along the revolving path; and

wherein the conveyor means is configured to convey the chutes at a speed

equal to a speed at which the package bags are conveyed.
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4. The link apparatus according to Claim 1, being configured such that every set
of m chutes, where n is a plural integer, which are conveyed sequentially to the first
area of the revolving path are sequentially supplied with the objects to be weighed to

discharge the objects to be weighed from the n chutes supplied with the objects to be
weighed to the n package bags.

5. A weighing apparatus comprising:

the link apparatus according to any one of Claims 1 to 4; and

a weighing machine having n discharge outlets, where n is a plural integer,
disposed above the first area of the link apparatus, the weighing machine being
configured to sequentially discharge the objects to be weighed which have been
weighed from the n discharge outlets to sequentially supply the objects to be weighed
to every set of n chutes which are conveyed sequentially to the first area of the link

apparatus.

6. The weighing apparatus according to Claim 5, wherein

the weighing machine is configured to divide the objects to be weighed into
plural groups and weigh the objects to be weighed for each of the plural groups,
determine n combinations each having a total weight falling within a predetermined
weight range, from the groups for which the objects to be weighed have been
weighed, and configured to discharge, from the n discharge outlets, the objects to be

weighed in the groups which are selected to form the n combinations.

7. A packaging apparatus comprising:
the link apparatus according to any one of Claims 1 to 4; and
a packaging machine which successively conveys the package bags arranged

in one line under the first area of the link apparatus.
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8. A weighing and packaging system comprising:

the link apparatus according to any one of Claims 1 to 4;

a weighing machine having n discharge outlets, where n 1s a plural integer,
disposed above the first area of the link apparatus, the weighing machine being
configured to sequentially discharge the objects to be weighed which have been
weighed from the n discharge outlets to sequentially supply the objects to be weighed
to every set of n chutes which are conveyed sequentially to the first area of the link
apparatus; and

a packaging machine which successively conveys the package bags arranged

in one line under the first area of the link apparatus.

9. The weighing and packaging system according to Claim 8, wherein

the packaging machine includes plural funnels which are conveyed under the
first area of the link apparatus in a state where the funnels are respectively 1nserted
into the package bags and guide the objects to be weighed which have been
discharged from the chutes of the link apparatus to inside of the package bags.
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