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DESCRIPTION

Technical Field

[0001] The present invention relates to an article processing apparatus.

Background Art

[0002] As an article processing apparatus used in a production line of an article, there 1s a
combination weighing apparatus. The combination weighing apparatus includes: a dispersion
supply portion which disperses and supplies a weighing object to the surroundings; a plurality
of hoppers which are circumferentially arranged around the dispersion supply portion, each
weigh a predetermined amount of the weighing object so as to be selectively dropped and
discharged; and a collection chute which i1s disposed below the hoppers and collects and
discharges the discharged weighing object (for example, refer to Patent Literature 1). An
electric circuit and the like of the combination weighing apparatus are stored in a control box.

Citation List

Patent Literature

[0003] Patent Literature 1: Japanese Unexamined Patent Publication No. 2001-255199

[0004] JP 2008 066445 A (NAGAI DENKI KK), 21 March 2008 (2008-03-21), relates to an
outdoor cabinet for accommodation of electrical/electronic device.

[0005] US 6 527 135 B1 (BRAUN WILLIE [US] ET AL), 4 March 2003 (2003-03-04), relates to
a water-resistant mount enclosure with pivoting removable cover.

[0006] JP 2013 161853 A (NITTO KOGYO KK), 19 August 2013 (2013-08-19), relates to an
electric equipment housing box.

Summary of Invention

Technical Problem
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[0007] In the combination weighing apparatus, iIn a case where an article for which sanitation
has to be considered, such as food, Is a weighing object, cleaning I1s performed. During the
cleaning, cleaning water is also applied to the control box. The control box is provided with a Ilid
that can be opened and closed for an operator to perform an operation. In this configuration,
cleaning water infiltrates into the control box between the control box and the lid. The
Infiltration of the cleaning water into the control box causes problems such as a short circuit of
the electric circuit. Therefore, infiltration of cleaning water and the like into the control box has
to be prevented.

[0008] An object of the present invention Is to provide an article processing apparatus capable
of Improving waterproofness.

Solution to Problem

[0009] An article processing apparatus according to claim 1 1s an article processing apparatus
which Is used In a production line of an article and processes the article, including: a storage
case which stores an electric circuit portion and has an opening at a side surface thereof; and
a lid which seals the opening, in which the storage case has an upper surface which is inclined
downward toward the side surface side, and an amount of protrusion of a lower end of the
upper surface from the side surface is greater than an amount of protrusion of the lid from the
side surface.

[0010] In the article processing apparatus of claim 1, the storage case has the upper surface
which is inclined downward toward the side surface side. Accordingly, cleaning water or the like
adhered to the upper surface flows toward the lower end. Therefore, the accumulation of the
cleaning water or the like on the upper surface can be prevented. In addition, the amount of
protrusion of the lower end of the upper surface from the side surface Is greater than the
amount of protrusion of the lid from the side surface. Accordingly, the cleaning water or the like
discharged from the lower end of the upper surface is less likely to be caught on the lid.
Therefore, the infiltration of the cleaning water or the like between the storage case and the lid
can be prevented.

[0011] Additionally, the storage case of the article processing apparatus of claim 1 includes a
protruding portion which is disposed along at least an upper side edge portion of the opening
and Is covered by the lid, the protruding portion has an overhanging portion which overhangs
toward outside from the side surface and extends along the side surface, and the overhanging
portion Is Inclined downward such that at least one end portion In an extension direction
thereof serves as a lower end. When the lid is detached from the storage case, the cleaning
water or the like may adhere to the protruding portion in some cases. At this time, since at
least one end portion In the extension direction of the overhanging portion is inclined so as to
serve as the lower end, the cleaning water or the like flows along the overhanging portion and
IS discharged. Therefore, the accumulation of the cleaning water or the like in the protruding
portion can be prevented, and the infiltration of the cleaning water or the like into the storage
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case can be prevented.

[0012] In another embodiment, the storage case Is attached to an apparatus body, and the
upper surface Is inclined downward from the apparatus body side toward the outside.
Accordingly, the cleaning water or the like adhered to the upper surface easily falls to the
outside of the apparatus body. Therefore, it iIs possible to prevent the cleaning water or the like
from falling to the inside of the apparatus body or immediately therebelow, and a further
Improvement in sanitation can be achieved.

[0013] In another embodiment, in the storage case, a convex portion, which 1s constituted by a
first inclined surface on the lower end side of the upper surface, and a second inclined surface
that extends from the lower end of the first inclined surface and is inclined in a direction
opposite to the first inclined surface Is disposed along the side surface. As described above, by

disposing the convex portion along the side surface, the rigidity of the storage case can be
InCreased.

[0014] In another embodiment, an angle between the second inclined surface and the side
surface Is an obtuse angle. In a case where the corner formed by the second inclined surface
and the side surface has an acute angle, the corner is less likely to be seen and cannot be
easily cleaned. In addition, the cleaning water, articles, and the like are likely to be
accumulated at the corner, and there is a concern that sanitation may be degraded. Therefore,
by setting the angle between the second inclined surface and the side surface to be an obtuse
angle, it 1s possible to prevent the cleaning water or the like from accumulating at the corner,
thereby improving sanitation.

[0015] In another embodiment, a dispersion table which disperses the article; a plurality of
weighing hoppers which weigh the article supplied from the dispersion table; and a collection
chute which i1s disposed below the weighing hoppers and collects the article discharged from
the weighing hoppers are further included. With this configuration, the article processing
apparatus can function as a combination weighing apparatus.

[0016] In another embodiment, a support frame which supports the dispersion table and the
plurality of weighing hoppers; and a body frame which supports the support frame are further
Included, in which the other side surface of the storage case which opposes the side surface is
fixed to the body frame and i1s attached to the body frame. In this configuration, the upper
surface i1s Inclined downward from the body frame side toward the outside. Therefore, the
cleaning water or the like adhered to the upper surface easily falls to the outside of the body
frame. Therefore, it Is possible to prevent the cleaning water or the like from falling to the
Inside of the apparatus body or immediately therebelow, and a further improvement In
sanitation can be achieved.

Advantageous Effects of Invention
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[0017] According to the present Iinvention, an improvement Iin waterproofness can be
achieved.

Brief Description of Drawings

[0018]

Fig. 1 I1s a perspective view of a combination weighing apparatus according to an embodiment.

Fig. 2 1s a view schematically illustrating the configuration of the combination weighing
apparatus.

Fig. 3 Is a block configuration diagram of the combination weighing apparatus.

Fig. 4 1s a perspective view lllustrating a state in which some components are removed from
the combination weighing apparatus illustrated in Fig. 1.

Fig. 5 Is a perspective view illustrating an electric box.
Fig. 6 Is a side view of the electric box.
Fig. 7 I1s a front view of the electric box.

Fig. 8 Is a view lillustrating a sectional configuration of the electric box.

Description of Embodiments

[0019] Hereinafter, preferred embodiments of the present invention will be described In detalil
with reference to the accompanying drawings. In the description of the drawings, like elements
which are the same or similar to each other are denoted by like reference numerals, and
redundant description will be omitted.

(1) Overall Configuration

[0020] Fig. 1 1s a perspective view of a combination weighing apparatus according to an
embodiment. Fig. 2 I1s a view schematically illustrating the configuration of the combination
weighing apparatus. Fig. 3 Is a block configuration diagram of the combination weighing
apparatus. Fig. 4 1s a perspective view lIllustrating a state in which some components are
removed from the combination weighing apparatus illustrated in Fig. 1.

[0021] The combination weighing apparatus (article processing apparatus) 1 includes an
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article supply chute 10, a dispersion table 20, a plurality of radial feeders 30, a plurality of pool
hoppers 40, a plurality of weighing hoppers 50, a collection discharge chute section 60, a
timing hopper 70, a weighing mechanism frame (support frame) 80, a body frame 90, a control
unit 110, and an electric box 120.

[0022] The combination weighing apparatus 1 having the above configuration functions as
follows. Articles as weighing objects of the combination weighing apparatus 1 are conveyed to
the combination weighing apparatus 1 by a cross feeder CF. The articles are, for example,
foods. The articles conveyed by the cross feeder CF are input to the article supply chute 10.
The articles input to the article supply chute 10 are supplied to the dispersion table 20. The
dispersion table 20 conveys the articles while dispersing the articles and supplies the articles to
the plurality of radial feeders 30 arranged around the dispersion table 20. Each of the radial
feeders 30 conveys the articles supplied from the dispersion table 20 to the pool hopper 40
provided corresponding to each radial feeder 30, and supplies the articles to the pool hopper
40.

[0023] Each of the pool hoppers 40 supplies the articles to the weighing hopper 50 disposed
below the pool hopper 40. The control unit 100 performs a combination weighing calculation
based on a measured value (a measured value of the article in the weighing hopper 50) of a
load cell 56 Included In the weighing hopper 50, which will be described later, and selects an
article combination which is closest to a target value in a predetermined allowable range of the
result of the combination weighing calculation. The weighing hopper 50 Included In the
selected combination supplies the articles to the collection discharge chute section 60. The
collection discharge chute section 60 supplies the articles to the timing hopper 70. The timing
hopper 70 supplies the articles to, for example, a bag making and packaging machine or the
like Iinstalled in a subsequent stage of the combination weighing apparatus 1.

(2) Detailed Configuration

[0024] Subsequently, the configuration of the combination weighing apparatus 1 will be
described in detall.

(2-1) Article Supply Chute

[0025] As Illustrated In Fig. 1, the article supply chute 10 is disposed below the end portion of
the cross feeder CF (see Fig. 2) which inputs the articles to the article supply chute 10 (the end
portion on a side on which the articles are input to the article supply chute 10). In addition, the
article supply chute 10 Is disposed above the dispersion table 20. The article supply chute 10 is
supported by a support frame 12. The article supply chute 10 is supplied with the articles
conveyed by the cross feeder CF and supplies the articles to the dispersion table 20.

(2-2) Dispersion Table
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[0026] The dispersion table 20 is a table-llke member formed In a conical shape. The
dispersion table 20 1s supplied with the articles from the cross feeder CF installed above the
dispersion table 20 via the article supply chute 10. The dispersion table 20 is vibrated by, for
example, an electromagnet (not illustrated) so as to convey the supplied articles in a radially
outward direction while dispersing the articles in a circumferential direction. The dispersion
table 20 supplies the articles conveyed to the outer edge to the plurality of radial feeders 30
disposed below the outer edge side of the dispersion table 20.

(2-3) Radial Feeder

[0027] The combination weighing apparatus 1 has the plurality of (here, 14) radial feeders 30.
The plurality of radial feeders 30 are annularly arranged around the dispersion table 20. The
plurality of radial feeders 30 extend radially from the dispersion table 20 as the center.

[0028] Each of the radial feeders 30 Is vibrated by, for example, an electromagnet (not
llustrated) so as to convey the articles supplied from the dispersion table 20 in the radially
outward direction (a direction away from the dispersion table 20). Each of the radial feeders 30
supplies the articles conveyed to the outer edge to the pool hopper 40 disposed below the
outer edge side of each of the radial feeders 30.

(2-4) Pool Hopper

[0029] The combination weighing apparatus 1 has the same number of pool hoppers 40 as
that of the radial feeders 30. As illustrated in Fig. 4, one pool hopper 40 i1s disposed below the
outer edge side of each of the radial feeders 30. The pool hoppers 40 temporarily store the
articles supplied from the radial feeders 30 disposed thereabove.

[0030] A PH gate 42 is provided In the lower portion of each of the pool hoppers 40. The pool
hopper 40 supplies the articles in the pool hopper 40 to the weighing hopper 50 disposed
below the pool hopper 40 when the PH gate 42 is opened. Each of the PH gates 42 is opened
and closed as a link mechanism (not illustrated) is operated by a stepping motor 44. The
operation of the stepping motor 44 is controlled by the control unit 100.

(2-5) Weighing Hopper

[0031] The combination weighing apparatus 1 has the same number of weighing hoppers 50
as that of the pool hoppers 40. One weighing hopper 50 Is disposed below each of the pool
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hoppers 40. The weighing hopper 50 measures the weight of the article supplied from the pool
hopper 40, that 1s, the weight of the article supplied from the radial feeder 30 via the pool
hopper 40.

[0032] A VWH gate 52 i1s provided In the lower portion of each of the weighing hoppers 50. The
welghing hopper 50 supplies the articles in the weighing hopper 50 to the collection discharge
chute section 60 when the WH gate 52 1s opened. Each of the VWH gates 52 1s opened and

closed as a link mechanism (not illustrated) is operated by a stepping motor 54. The operation
of the stepping motor 54 is controlled by the control unit 100.

[0033] Each of the weighing hoppers 50 has a load cell 56 for weighing the article held by the
weighing hopper 50. The load cell 56 is an example of a weighing mechanism. The load cell 56
transmits a weighing signal indicating the weighing result to a multiplexer 114 of the control unit
100, which will be described later, via an amplifier (not illustrated).

(2-6) Collection Discharge Chute Section

[0034] The collection discharge chute section 60 I1s an example of a discharge path member.
The collection discharge chute section 60 has an inner chute 62 and an outer chute (collection
chute) 64 disposed around the inner chute 62. The Iinner chute 62 Is a chute for dust. The
Inner chute 62 has a conical shape. Articles (dust) and the like deviated from the main
discharge path are supplied to the inner chute 62.

[0035] After combination weighing based on the weighing result of the load cell 56, the
weighed articles of the selected combination are supplied from the weighing hopper 50 to the
outer chute 64. The outer chute 64 collects the articles supplied from the weighing hopper 50
and supplies the articles to the timing hopper 70.

(2-7) Timing Hopper

[0036] The timing hopper 70 delivers the articles supplied from the outer chute 64 to the bag
making and packaging machine or the like in the subsequent stage. The timing hopper 70 Is
supported by a support frame 71. A gate 72 is provided In the lower portion of the timing
hopper 70. The timing hopper 70 supplies the articles in the timing hopper 70 to the bag
making and packaging machine or the like in the subsequent stage when the gate 72 iIs
opened. The gate 72 is opened and closed as a link mechanism (not illustrated) i1s operated by
a stepping motor /6. The operation of the stepping motor 76 Is controlled by the control unit
100. While the gate 72 i1s closed, the timing hopper 70 receives the weighing objects sliding
down from the outer chute 64 and holds the weighing objects therein. As the gate 72 iIs
opened, the timing hopper 70 sends the weighing objects held therein toward the lower side,
and delivers the articles to the bag making and packaging machine or the like In the
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subsequent stage.

(2-8) Weighing Mechanism Frame

[0037] As Illustrated In Fig. 4, the weighing mechanism frame 80 Is a frame formed In a
cylindrical shape. The weighing mechanism frame 80 mainly supports the dispersion table 20,
the radial feeders 30, the pool hoppers 40, and the weighing hoppers 50. The weighing
mechanism frame 80 supports the dispersion table 20 and the radial feeders 30 from below.
Specifically, an upper protrusion 80a provided at the center of the weighing mechanism frame
80 supports the dispersion table 20. A portion of the circumferential edge of the upper
protrusion 80a lower than the upper protrusion 80a supports the radial feeders 30. The pool
hoppers 40 and the weighing hoppers 50 are attached to the side surface of the weighing
mechanism frame 80. In addition, Iin Fig. 4, a state in which parts of the radial feeders 30, the
pool hoppers 40, and the weighing hoppers 50 are removed from the combination weighing
apparatus 1 is illustrated.

[0038] Various devices are stored In the weighing mechanism frame 80. Specifically, the
electromagnet (not illustrated) for vibrating the dispersion table 20, the electromagnet (not
llustrated) for vibrating the radial feeders 30, the stepping motors 44 which drive the PH gates
42 of the pool hoppers 40, the stepping motors 54 which drive the WH gates 52 of the
weighing hoppers 50, the load cells 56 of the weighing hoppers 50, and the like are stored In
the weighing mechanism frame 80.

(2-9) Body Frame

[0039] The body frame 90 includes four support columns 92 disposed In an up and down
direction, three beam members 94 disposed between the support columns 92, four weighing
machine support frames 96, and an annular support frame 98. The support columns 92 and
the beam members 94 are connected by the beam members 94 between adjacent support
columns 92. The support columns 92 and the beam members 94 are formed in a U shape In a
plan view.

[0040] The support column 92 1s a hollow member in which the horizontal section I1s formed In
a square shape. The support column 92 is constituted by flat surfaces. The opening of the
upper end of the support column 92 iIs blocked by a plate-like member on flat plates. The
support column 92 has a greater dimension in the up and down direction than a dimension in a
horizontal direction. An upper surface 92a of the support column 92 is inclined with respect to a
horizontal plane so as to prevent dust adhered thereto, cleaning water adhered during
cleaning, and the like from falling on the apparatus body side (the inside of the body frame 90
(a side on which the weighing mechanism frame 80 and the collection discharge chute section
60 are disposed)). Specifically, the upper surface 92a of the support column 92 iIs inclined
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downward from the apparatus body side toward the outside.

[0041] The support column 92 Is provided with a camera device 99. The camera device 99
Images, for example, the dispersed state of the articles in the dispersion table 20.

[0042] The beam member 94 1s a member that extends horizontally. The beam member 94 is
constituted by flat surfaces. In this embodiment, the beam member 94 Is a member that
extends horizontally between the support columns 92. A space S Is formed below each of the
beam members 94. As the space S is formed below the beam member 94, it Is easy to secure
cleanliness below the combination weighing apparatus 1.

[0043] The beam member 94 is a hollow member in which the vertical section is formed in a
quadrangular shape. The vertical section of the beam member 94 has a parallelogram shape.
Specifically, the vertical section of the beam member 94 has a parallelogram shape that
extends longer in the up and down direction than in the horizontal direction. The upper surface
94a In the vertical section of the beam member 94 is inclined downward from the apparatus
body side toward the outside. In other words, the upper surface 94a in the vertical section of
the beam member 94 is inclined downward from the side on which the weighing mechanism
frame 80 and the collection discharge chute section 60 are disposed toward a side on which
the weighing mechanism frame 80 and the collection discharge chute section 60 are not
disposed.

[0044] The lower surface (not illustrated) in the vertical section of the beam member 94 is also
Inclined downward from the inside toward the outside of the body frame 90. In other words, the
lower surface In the vertical section of the beam member 94 is inclined downward from the side
on which the weighing mechanism frame 80 and the collection discharge chute section 60 are
disposed toward the side on which the weighing mechanism frame 80 and the collection
discharge chute section 60 are not disposed. The side surface in the vertical section of the
beam member 94 extends vertically (in the up and down direction). It is preferable that the
upper surface 94a and the lower surface are inclined by, for example, 15 degrees or more with
respect to the horizontal plane.

[0045] The weighing machine support frames 96 are disposed between the weighing
mechanism frame 80 and the support columns 92. The weighing machine support frames 96
are members that connect the weighing mechanism frame 80 to the support columns 92. The
welighing machine support frame 96 1s a hollow member constituted by flat surfaces. The
welghing machine support frame 96 has a greater dimension in the up and down direction than
a dimension In the horizontal direction. The weighing machine support frames 96 are provided
respectively for the support columns 92. Each of the weighing machine support frames 96
extends obliquely upward from the corresponding support column 92 toward the weighing
mechanism frame 80. The weighing machine support frame 96 connects the lower portion of
the weighing mechanism frame 80 to the upper portion of the support column 92 of the body
frame 90, which will be described later.
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[0046] The weighing machine support frames 96 are supported by the support columns 92.
The weighing machine support frames 96 support the weighing mechanism frame 80. That s,
the support columns 92 support the weighing mechanism frame 80 via the weighing machine
support frames 96.

[0047] The annular support frame 98 supports the outer chute 64 of the collection discharge
chute section 60. The annular support frame 98 has an annular shape. In this embodiment, the
section of the annular support frame 98 has a true circle shape. In the section of the annular
support frame 98, the entire surface including the upper surface Is curved. The annular
support frame 98 supports the outer chute 64 by a hook 98a. The hook 98a Is provided at the
upper portion of the outer circumferential surface of the outer chute 64. The hook 98a Is
engaged with the annular support frame 98. The outer chute 64 Is provided so as to be
detachable from the annular support frame 98 by the hook 98a. The annular support frame 98
may be integrally formed, or may be formed by a combination of a plurality of members.

[0048] The annular support frame 98 Is supported by the weighing machine support frames 96
of the body frame 90. Specifically, a through-hole (not illustrated) is formed in the vicinity of the
lower end portion of the weighing machine support frame 96 joined to the support column 92.
The annular support frame 98 Is inserted through the through-holes and is thus supported by
the weighing machine support frames 96.

[0049] The body frame 90 Is disposed on a stand (not Illustrated). Below the stand,
apparatuses (not illustrated) such as the bag making and packaging machine are disposed.
The timing hopper 70 supplies the articles to the apparatuses.

(2-10) Control Unit

[0050] The control unit 100 includes a CPU (Central Processing Unit) 112 and a memory 113
such as a ROM (Read Only Memory) and a RAM (Random Access Memory) (see Fig. 2).
Furthermore, the control unit 100 includes the multiplexer 114, an A/D converter 115, and a
DSP (digital signal processor) 116 (see Fig. 2).

[0051] According to a command of the DSP 116, the multiplexer 114 selects one weighing
signal from among the weighing signals of the load cells 56 and transmits the selected
weighing signal to the A/D converter 115. The A/D converter 115 converts the weighing signal
(analog signal) received from the multiplexer 114 into a digital signal according to a timing
signal transmitted from the DSP 116, and transmits the digital signal to the DSP 116. The DSP
116 performs filter processing on the digital signal transmitted from the A/D converter 115.

[0052] The control unit 100 is connected to each unit of the combination weighing apparatus 1
such as the dispersion table 20, the radial feeders 30, the stepping motor 44, the stepping
motor 54, the stepping motor 76, and a touch panel 117. In addition, the touch panel 117 Is a
liquid crystal display (LCD) having both input and output functions, and functions as an input
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unit and an output unit. The touch panel 117 receives Inputs of various settings related to
combinational weighing. For example, the touch panel 117 receives Inputs of operation
parameters such as vibration intensities of the dispersion table 20 and the radial feeders 30,
and vibration times of the radial feeders 30. In the control unit 100, the CPU 112 controls each

unit of the combination weighing apparatus 1 by executing programs stored in the memory
113.

[0053] Specifically, the control unit 100 performs, for example, the following control. For
example, based on the operation parameters such as the vibration intensities of the dispersion
table 20 and the radial feeders 30 and the vibration times of the radial feeder 30s, the control
unit 100 controls the electromagnets (not illustrated) of the dispersion table 20 and the radial
feeders 30 so as to vibrate the dispersion table 20 and the radial feeders 30.

[0054] Furthermore, for example, the control unit 100 performs the combination weighing
calculation based on the measured values in the weighing hoppers 50. Specifically, the control
unit 100 calculates the weights of the articles held in the respective weighing hoppers 50 by
using the signal filtered by the DSP 116, and performs the combination weighing calculation so
as to cause the sum of the weights to be closest to a target value in a predetermined target
weight range. In addition, the control unit 100 determines the combination of the weighing
hoppers 50 based on the result of the combination weighing calculation, and controls the
operation of the stepping motor 54 so that the VWH gate 52 of the determined weighing hopper
50 Is opened. Furthermore, in a case where any of the weighing hoppers 50 Is empty, the
control unit 100 opens the PH gate 42 of the pool hopper 40 disposed above the empty
weighing hopper 50 by operating the stepping motor 44. Moreover, the control unit 100
controls opening and closing of the gate 72 of the timing hopper 70.

(2-11) Electric Box

[0055] Fig. 5 Is a perspective view lllustrating an electric box. Fig. 6 Is a side view of the
electric box. Fig. 7 1s a front view of the electric box. Fig. 8 i1s a view Illustrating a sectional
configuration of the electric box. In the following description, In Fig. 6, a left and right direction
IS referred to as a front and rear direction and an up and down direction is referred to as height
direction. In Fig. 8, a left and right direction is referred to as a width direction.

[0056] The electric box 120 stores control devices of the combination weighing apparatus 1
Including the control unit 100. As Iillustrated in Fig. 4, the electric box 120 i1s attached to the
support columns 92 of the body frame 90. The electric box 120 and one of the support
columns 92 are connected by a pipe 121. The pipe 121 1s a hollow member. The pipe 121
causes the inner space of the hollow support column 92 to communicate with the inside of the
electric box 120. Inside of the pipe 121, wires for electrically connecting devices and the like
stored Iin the weighing mechanism frame 80 to devices and the like Iin the electric box 120 are
passed.
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[0057] The electric box 120 includes a storage case 130 and a lid 140. The storage case 130
and the lid 140 are formed of, for example, a plate-shaped metal member. The lid 140 is
provided so as to be detachable from the storage case 130.

[0058] The storage case 130 I1s a box body having a storage space K in which the control
devices (electric circuit portion) iIs stored. The storage case 130 has an upper surface 130a, a
lower surface 130b, a front surface (side surface) 130c and a rear surface (the other side
surface) 130d that oppose each other, and a pair of side surfaces 130e and 130f that connect
the front surface 130c to the rear surface 130d and oppose each other. The upper surface
130a, the lower surface 130b, the front surface 130c, the rear surface 130d, the side surfaces
130e and 130f are flat surfaces.

[0059] The storage case 130 has a horizontally elongated shape. Specifically, in the storage
case 130, the dimensions In the width direction of the front surface 130c and the rear surface
130d are greater than the dimensions in the height direction. That is, as illustrated in Fig. 7, the
front surface 130c (the rear surface 130d) has a rectangular shape in a front view. The front
surface 130c Is provided with an opening 131. By providing the opening 131 In the front
surface 130c, a wide opening area can be secured. The storage case 130 Is disposed across
the support columns 92 and 92 such that the longitudinal direction thereof is along the direction
In which the pair of support columns 92 and 92 oppose each other. In the storage case 130,
the rear surface 130d Is fixed to the support column 92. Therefore, the electric box 120 iIs
disposed so that the front surface 130c faces the outside of the apparatus bodly.

[0060] The upper surface 130a Is Inclined downward toward the outside away from the
apparatus body side (the body frame 90 side). It I1s preferable that an upper surface 120a is
Inclined by 15 degrees or more with respect to the horizontal plane. The lower surface 130b Is
also inclined downward toward the outside away from the apparatus body side. It is preferable
that the lower surface 130b i1s also Inclined by 15 degrees or more with respect to the
horizontal plane.

[0061] The storage case 130 is provided with a convex portion 132. The convex portion 132 Is
constituted by a first inclined surface 132a on a lower end E side of the upper surface 130a, an
end surface 132b which extends from the first inclined surface 132a and extends in the up and
down direction, and a second iInclined surface 132c which extends from the first inclined
surface 132a and the end surface 132b and is Inclined In a direction opposite to the first
Inclined surface 132a. The angle between the first inclined surface 132a and the end surface
132b 1s an obtuse angle. The angle between the end surface 132b and the second inclined
surface 132c I1s an obtuse angle. The angle 6 formed between the second inclined surface
132¢ and the front surface 130c Is an obtuse angle (6 > 90 degrees). As lllustrated in Fig. 7,
the convex portion 132 I1s disposed along the front surface 130c over the entire length In the
width direction of the storage case 130.

[0062] The amount of protrusion of the convex portion 132 from the front surface 130c Is
greater than the amount of protrusion of the lid 140 from the front surface 130c. That is, the
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amount of protrusion of the lower end E of the upper surface 130a from the front surface 130c
IS greater than the amount of protrusion of the lid 140 from the front surface 130c. As
llustrated In Fig. 6, the amount of protrusion L1 of the convex portion 132 from the front
surface 130c is greater than the amount of protrusion L2 of the end surface of the lid 140 from

the front surface 130c (LI > L2). Accordingly, the lid 140 is positioned below the convex portion
132.

[0063] The storage case 130 has a protruding portion 134 that is covered by the lid 140. The
protruding portion 134 iIs provided along the edge of the opening 131. The protruding portion
134 has an overhanging portion 134a and a protrusion 134b. The overhanging portion 134a
overhangs from the front surface 130c toward the outside and extends along the front surface
130c. The overhanging portion 134a disposed along the upper side edge portion of the
opening 131 iIs inclined downward such that at least one end portion in the extension direction
serves as the lower end. As lllustrated in Fig. 7, in this embodiment, the overhanging portion
134a iIs inclined downward such that both end portions in the extension direction serve as the
lower ends. Specifically, the overhanging portion 134a is inclined continuously downward from
the center portion toward the both end portions. The overhanging portion 134a disposed along
the lower side edge portion and the side edge portion of the opening 131 form a linear shape.

[0064] The protrusion 134b extends along the front surface 130c from the tip of the
overhanging portion 134a toward the outside of the opening 131. The protrusion 134b Is bent
by approximately 90 degrees with respect to the overhanging portion 134a. As Illustrated In
Fig. 8, a concave portion I1s formed by the front surface 13c, the overhanging portion 134a, and
the protrusion 134b. Accordingly, the protruding portion 134 has a function of preventing the
cleaning water or the like Infiltrating through the front surface 130c from penetrating into the
storage space K when the lid 140 is opened, and also has a function of flowing the cleaning
water or the like.

[0065] The lid 140 has a rectangular shape. The lid 140 seals the opening 131. The lid 140 is
disposed to cover the protruding portion 134 (the opening 131) of the storage case 130. The
id 140 is fixed to the storage case 130 by, for example, bolts or the like. An edge portion 140a
of the lid 140 is inclined downward toward the outside. This prevents the cleaning water or the
like from accumulating on the upper end portion of the lid 140. At the end portion of the lid 140,
a sealing material 142 i1s disposed on the inside over the entire circumference. The sealing
material 142 is, for example, rubber. As illustrated in Fig. 6, when the lid 140 is attached to the
storage case 130, the sealing material 142 adheres to the front surface 130c.

(Operational Effects)

[0066] As described above, the combination weighing apparatus 1 according to this
embodiment includes the electric box 120. The electric box 120 includes the storage case 130
and the lid 140. The storage case 130 has the upper surface 130a which is inclined downward
toward the front surface 130c side. Accordingly, the cleaning water or the like adhered to the
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upper surface 130a flows toward the lower end. Therefore, the accumulation of the cleaning
water or the likke on the upper surface 130a can be prevented. In addition, the amount of
protrusion of the lower end E of the upper surface 130a from the front surface 130c Is greater
than the amount of protrusion of the lid 140 from the front surface 130c. Accordingly, the
cleaning water or the like discharged from the lower end E of the upper surface 130a is less
likely to be caught on the lid. Therefore, the infiltration of the cleaning water or the like between
the storage case 130 and the lid 140 can be prevented. As a result, an improvement In
waterproofness can be achieved.

[0067] In this embodiment, the storage case 130 includes the protruding portion 134 which is
disposed at least at the upper side edge portion of the opening 131 and is covered with the lid
140. The protruding portion 134 has the overhanging portion 134a which overhangs from the
front surface 130c toward the outside and extends along the front surface 130c. The
overhanging portion 134a iIs inclined downward such that at least one end portion In the
extension direction serves as the lower end. VWhen the lid 140 is detached from the storage
case 130, the cleaning water or the likke may adhere to the protruding portion 134 In some
cases. At this time, since at least one end portion in the extension direction of the overhanging
portion 134a iIs Iinclined so as to serve as the lower end, the cleaning water or the like flows
along the overhanging portion 134a and Is discharged. Therefore, the accumulation of the
cleaning water or the like in the protruding portion 134 can be prevented, and the infiltration of
the cleansing water or the like into the storage case 130 can be prevented.

[0068] In this embodiment, the storage case 130 iIs attached to the apparatus body, and the
upper surface 130a Is Inclined downward from the apparatus body side toward the outside.
Accordingly, the cleaning water or the like adhered to the upper surface 130a easily falls to the
outside of the apparatus body. Therefore, it iIs possible to prevent the cleaning water or the like
from falling to the inside of the apparatus body or immediately therebelow, and a further
Improvement in sanitation can be achieved.

[0069] In this embodiment, In the storage case 130, the convex portion 132, which Is
constituted by the first inclined surface 132a on the lower end E side of the upper surface
130a, and the second Inclined surface 132c that extends from the lower end E of the first
Inclined surface 132a and is inclined in the direction opposite to the first inclined surface 132a
IS disposed along the front surface 130c. As described above, by disposing the convex portion
132 along the front surface 130c, the rigidity of the storage case 130 can be Increased. In
particular, in the configuration in which the storage case 130 is fixed to the support column 92,
by increasing the rigidity of the storage case 130, the rigidity of the body frame 90 to which the
storage case 130 is attached can be increased. Accordingly, disturbance such as floor vibration
and vibration due to the apparatus itself can be effectively suppressed. As a result, the
Influence of disturbance and the like on the load cell 56 can be suppressed, and an
iImprovement in the weighing accuracy of the load cell 56 can be achieved.

[0070] In this embodiment, the angle between the second inclined surface 132c¢ and the front
surface 130c I1s an obtuse angle. In a case where the corner formed by the second inclined
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surface 132c and the front surface 130c has an acute angle, the corner is less likely to be seen
and cannot be easily cleaned. In addition, the cleaning water, articles, and the like are likely to
be accumulated at the corner, and there i1s a concern that sanitation may be degraded.
Therefore, by setting the angle between the second inclined surface 132¢ and the front surface
130c to be an obtuse angle, it i1s possible to prevent the cleaning water or the like from
accumulating at the corner, thereby improving sanitation.

[0071] In this embodiment, the rear surface 130d is fixed to the support column 92 of the body
frame 90. In this configuration, the upper surface 130a Is Inclined downward from the body
frame 90 side toward the outside. Therefore, the cleaning water or the like adhered to the
upper surface 130a easily falls to the outside of the body frame 90. Therefore, it is possible to
prevent the cleaning water or the like from falling to the inside of the apparatus body or
iImmediately therebelow, and a further improvement in sanitation can be achieved.

[0072] The present invention Iis not Iimited to the above-described embodiment. For example,
In the above-described embodiment, the combination weighing apparatus has been described
as an example of the article processing apparatus, but the article processing apparatus may
be, for example, an X-ray inspection apparatus, a near-infrared inspection apparatus, a weight
sorting apparatus, a metal inspection apparatus, or the like.

[0073] In the above-described embodiment, food has been described as an example the
article, but the article may be another thing.

[0074] In the above-described embodiment, the form In which the dispersion table 20
disperses the articles using vibration has been described as an example, but the articles may
be dispersed by rotating the dispersion table 20. In addition, the form in which the radial feeder
30 conveys the articles using vibration has been described as an example, but the radial
feeder 30 may convey the articles for example, using a coll unit (screw) that can be rotated.

[0075] In the above-described embodiment, the form in which the lower surface 130b of the
electric box 120 iIs Iinclined has been described as an example, but the lower surface 130b Is
not limited thereto. The lower surface 130b may not be inclined. From the viewpoint of
sanitation, it is preferable that the lower surface 130b of the electric box 120 iIs Inclined
downward from the body frame 90 side toward the side away from the body frame 90.

[0076] In the above embodiment, the overhanging portion 134a disposed along the upper side
edge portion of the opening 131 Is Inclined downward such that both end portions In the
extension direction serve as the lower ends. However, the overhanging portion 134a may be
Inclined downward such that at least one end portion In the extension direction serves as the

lower end. That Is, the overhanging portion 134a may be configured to be continuously inclined
from one end to the other end In the extension direction thereof.

[0077] In the above-described embodiment, the electric box 120 is fixed to the body frame 90,
but the electric box 120 1s not limited thereto. The electric box 120 may be fixed to another part
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of the combination weighing apparatus 1. In addition, the electric box 120 may be separately
provided without being fixed to the apparatus body of the body frame 90 or the like, and wires
that connect the devices and the like in the electric box 120 to the devices and the like stored
In the weighing mechanism frame 80 may be configured to be laid to the electric box 120
through the Inside of a flexible tube or the like.

[0078] In the above-described embodiment, the configuration in which the electric box 120 has
horizontally elongated shape which 1s long In the width direction has been described as an
example, but the electric box 120 1s not Imited thereto. The electric box may have a vertically
elongated shape. Even In this configuration, the lid i1s positioned below the convex portion. With
this configuration, the electric box can be disposed even when the installation area is small.

[0079] In the above-described embodiment, the configuration in which the electric box 120
Includes the storage case 130 has been described as an example, but the storage case may
be a part of the stand on which the support column 92 is installed. That is, the stand may be
configured to have an upper surface and a side surface such that the amount of protrusion of
the lower end of the upper surface from the side surface may be greater than the amount of
protrusion of the lid from the side surface.

[0080] In the above-described embodiment, the form in which the upper surface 92a of the
support column 92 is inclined has been described as an example, but the upper surface 92a
may be a flat surface. However, In order to guide water droplets and the like adhered to the
combination weighing apparatus 1 to the outside of the combination weighing apparatus 1, it is
preferable that the upper surface 92a is inclined.

[0081] In the above-described embodiment, the configuration in which the collection discharge
chute section 60 has the inner chute 62 and the outer chute 64 has been described as an
example, but the collection discharge chute section 60 iIs not limited to the configuration
constituted by the inner chute 62 and the outer chute 64. For example, the collection discharge
chute section 60 may be constituted by a single chute.

Reference Signs List

[0082] 1 ... combination weighing apparatus (article processing apparatus), 20 ... dispersion
table, 50 ... weighing hopper, 64 ... outer chute (collection chute), 80 ... weighing mechanism
frame (support frame), 90 ... body frame, 130 ... storage case, 130a ... upper surface, 130c ...
front surface (side surface), 130d ... rear surface (the other side surface), 132 ... convex
portion, 132a ... first inclined surface, 132c ... second Inclined surface, 134 ... protruding
portion, 134a ... overhanging portion, 140 ... lid, E ... lower end.
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Patentkray

1. Artikelbearpeidningsindretning (1), der anvendes | en produklionsiinie af en
artikel og bearbejder artikien, omfattende:

ef opbevaringshus (130), der erindretiet tif at opbevare en elekirisk kredsigbs-
del, hvor den elekiniske kredsigbsdel er udformet i at styre artikelbesarpad-
nngsindretningen, hwvor  artikelbearbejdningsindretningen  er Kendetegnet
ved, at

opbevaringshuset {130) har en abning i en sidefiade deraf, 0g

ot lag (140), der forsegler abningen,

nvor opbevarnngshuset (130) har en gvre overfiade (1308), der haeider nedad
mod sideflade (130¢) -siden, ¢g

en fremspringende mangde at en nedre ende af den gvre overflade {(130a) fra
sidefladen (130c¢) er stgrre end en fremspringende masngde af laget (140) fra
sidefiaden

Nvor opbevaringshuset (130) indbefalter en fremspringende del (134), der er
anbragt langs mindst en gvre sidekantdel af abningen og er daskket af laget
(140},

den fremspringende del (134} har en overhaengende del (134a), der haenger
udover mod ydersiden fra sigefladen og straekker sig iangs sidefiaden, og
den overhaengende del (134a) haelder nedad, saledes at mindst en endeds! |
en forizengeisesretning deraf fungerer som en nadre ende.

2. Artiketbearbeidningsindretning ifsige krav 1,
nvor opbevarnngshuset (130) er fastgiort il ef indretningsiegeme, ogQ
den gvre overflade haelder nedad fra indretningsiegemesiden mod ydersiden.

3. Artikelbearpeidningsindretning ifsige et af kravene 1 saller 2,

nvor, 1 opbevaringshuset (130}, en konveks del (132), der udgeres af en ferste
skra overflade (1323} pa den nedre endeside af den gvre overfiade, og en
anden skra overflade (132¢), der streskker sig fra den nedre ende af den farste
skra overflade oq haelder | en retning modsat den farste skra overflade, er an-
bragt iangs sidefiaden.



10

15

20

DK/EP 3214908 T3

4. Artikelbearbejdningsindreining ifgige krav 3,
hvor en vinkel mellem den anden skra flade (132¢) og sidefladen er en stump
vinkel.

9. Artiketbearbeidningsindretning ifeige et af kravene 1 il 4, endvidere omfiat-
tende:

ef fordelerpord (20), der forgeler artikien;

en tlerhed af vejebeholdere (50}, der vejer arlikien, der tiifgres fra fordeierbor-
det (20}, og

en samiesliske (64), der er anbragt under vejebehgciderne {(50) og samiler ar-
liklen, der udiedes fra vejebeholdeme.

6. Artikelbearbeidningsindretning ifgige krav 5, enavidere omfatiende:

en understgtningsramme (84}, der understgtier fordelerborget (20} og flerne-
den af vejepenoidere (50}, g

en legemeramme (90), der understetier undersiginingsrammen (80),

nver den anden sideflade af opbevaringshuset (130}, der er modsal sidetla-
den, er fikseral il legemerammen og er fastgjort til legemerammen.
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