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DESCRIPTION

BACKGROUND

TECHNICAL FIELD

[0001] The present invention relates to a conveyance mechanism of conveying an article, and
relates particularly to a conveyance mechanism for use in a combination weighing apparatus
including a plurality of weighing hoppers.

BACKGROUND ART

[0002] JP 2017-26339 A discloses a conveyance mechanism including: a trough that conveys
an article; and a support member to which the trough is detachably coupled, the support
member including a vibrator that vibrates the trough.

[0003] The conveyance mechanism in JP 2017-26339 A includes: a first plate provided at the
trough; a second plate provided at the support member; and a fastening band laterally
fastening the respective circumferential edges of the first plate and the second plate with the
circumferential edges in vertical superposition, the fastening band pressurizing the
circumferential edges from above and from below. In the conveyance mechanism of conveying
an article supplied to the trough, the trough with which an article comes in contact is regularly
cleansed. Thus, the trough is attachable to and detachable from the support member, easily.

[0004] Other examples of conveyance mechanisms may be found in EP 0677460 A2, JP
2014085165 A and DE 4314660 A1.

SUMMARY OF THE INVENTION

TECHNICAL PROBLEM

[0005] At the time of cleansing of such a conveyance mechanism, generally, the trough is
cleansed and additionally the support member is cleansed with the trough detached therefrom.
In this case, the support member kept installed in the conveyance mechanism is cleansed. The
second plate of the support member is plate-shaped, extending planarly, and thus moisture
due to cleansing remains easily thereon. Thus, at the time of reassembly, the moisture is likely
to remain on the second plate. Assembly with moisture remaining on the second plate causes
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unhygienic fears, such as moisture degradation and leakage. In particular, a conveyance
mechanism of conveying a food as an article requires a hygienic guarantee with an
enhancement in the drainage of the support member.

[0006] Therefore, an object of the present invention is to provide a plate-shaped abutting
member enhanced in drainage in a support member that supports a trough that conveys an
article.

SOLUTION TO PROBLEM

[0007] A conveyance mechanism according to an aspect includes: a trough (10) that conveys
an article; a support member (20) to which the trough is detachably coupled, the support
member including a vibrator that vibrates the trough; and a coupling member that couples the
trough and the support member. The trough includes a first abutting member (11) that is
located on a back side of a conveyance face for conveyance of the article and abuts on the
support member. The support member includes a second abutting member (21) that is plate-
shaped and has a second circumferential edge (22) vertically identical to a first circumferential
edge (12) that is a circumferential edge of the first abutting member. The coupling member
couples the trough and the support member by fastening the first abutting member and the
second abutting member with the first circumferential edge and the second circumferential
edge in superposition. The second abutting member (21) is provided with a through hole (23)
passing through the second abutting member. The second abutting member includes, in a
coupling state where the second abutting member is coupled to the first abutting member by
the coupling member, an abutting face abutting on the first abutting member and a nonabutting
face spaced apart from the first abutting member, and at least part of the through hole is
provided at the non-abutting face. According to the present aspect, the second abutting
member of the support member has the through hole, so that moisture on the second abutting
member that is plate-shaped can be discharged through the through hole, resulting in an
enhancement in the drainage of the second abutting member. Furthermore, according to the
present aspect, in the coupling state, the non-abutting face of the second abutting member
does not abut on the first abutting member, so that the first abutting member does not occlude
the through hole of the non-abutting face. Thus, even in the coupling state, moisture on the
second abutting member can be discharged through the through hole.

[0008] According to a preferred aspect, the second abutting member includes a wall (27)
extending from the abutting face to the non-abutting face, away from the first abutting member.
At least part of the through hole is provided astride the wall and the non-abutting face.
According to the present aspect, the wall functions as a reinforcing rib, resulting in a rise in the
rigidity of the second abutting member, in comparison to a mode in which the entirety of the
second abutting member is smoothly plate-shaped. Therefore, even with the through hole
provided at the second abutting member, the second abutting member can be inhibited from
deforming, so that the function of supporting the trough can be retained. In addition, the
through hole is astride side faces facing in different directions (the wall and the non-abutting
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face), so that draining can be performed through the plurality of side faces, resulting in a
further enhancement in drainage.

[0009] According to a preferred aspect, the first abutting member and the second abutting
member have an oval shape with a long-axis direction (LD) and a short-axis direction (SD). At
least part of the through hole is provided at an end in the long-axis direction of the second
abutting member. According to the present aspect, because the first abutting member and the
second abutting member are each oval in shape, mutual positioning is easier, resulting in an
enhancement in operability at the time of coupling, in comparison to a configuration in which
the first abutting member and the second abutting member are each perfectly circular in
shape. The through hole is provided at the end in the long-axis direction of the oval shape,
resulting in an easy enhancement in drainage over the entire region in the long-axis direction
of the second abutting member.

[0010] According to a preferred aspect, the second abutting member is disposed at a slant
from a horizontal direction (HD). At least part of the through hole is disposed below a center in
a vertical direction of the second abutting member. According to the present aspect, moisture
on the second abutting member is guided to the lower portion of the second abutting member.
The through hole is provided below the center in the vertical direction of the second abutting
member, so that the moisture guided downward can be discharged through the through hole.

[0011] According to a preferred aspect, the vibrator (28) is coupled to a face opposite to a face
that the second abutting member has closer to the first abutting member. The support member
includes a waterproof cover (29) covering a coupled portion between the vibrator and the
second abutting member. The through hole is provided closer to the second circumferential
edge than to a region overlapping the waterproof cover. According to the present aspect,
moisture remaining on the second abutting member can be discharged outside the waterproof
cover covering the vibrator without being discharged in the waterproof cover. Thus, an
enhancement can be made in drainage on the second abutting member with a waterproof
guarantee on the waterproof cover.

[0012] A combination weighing apparatus according to an aspect includes: a plurality of the
above conveyance mechanisms; a supply mechanism of supplying articles; a plurality of
weighing hoppers that is provided downstream of the supply mechanism and each temporarily
stores an article in order to measure a weight of the article; and a gathering chute that gathers
the articles discharged from the plurality of weighing hoppers. The plurality of the conveyance
mechanisms conveys the articles supplied from the supply mechanism, to the plurality of
weighing hoppers. According to the present aspect, each trough hygienically conveys an article
to be conveyed. Thus, acquired can be an aggregate of articles weighed as a predetermined
value with a hygienic guarantee on articles.

BRIEF DESCRIPTION OF DRAWINGS
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[0013]

FIG. 1 is an entire perspective view of a combination weighing apparatus;
FIG. 2 is a schematic view of the combination weighing apparatus;

FIG. 3 is an exploded side view of a conveyance mechanism;

FIG. 4 is an exploded plan view of the conveyance mechanism;

FIG. 5 is a perspective view of a support member;

FIG. 6 is an exploded plan view of the conveyance mechanism;

FIG. 7 is a side view of a trough;

FIG. 8 is a perspective view of a coupling member;

FIG. 9 is a schematic side view of a trough; and

FIG. 10 is a schematic side view of a trough.

DESCRIPTION OF EMBODIMENTS

[0014] A conveyance mechanism 1 and a combination weighing apparatus 100 according to
an embodiment will be described below with reference to the drawings. Note that, in the
following drawings, the same or similar parts are denoted with the same or similar reference
signs. It should be noted that the drawings are schematic and, for example, the ratio between
each dimension is different from the real in some cases. Therefore, for example, specific
dimensions should be understood in consideration of the following descriptions. In addition, in
some cases, parts between the drawings are different in the relationship or ratio between
mutual dimensions.

[0015] An embodiment of the present invention will be described below with reference to FIGS.
1 to 5. FIG. 1 is an entire perspective view of the combination weighing apparatus 100. FIG. 2
is a schematic view of the combination weighing apparatus 100. The combination weighing
apparatus 100 may include a supply chute 101, a distribution table 102, a radial feeder 103, a
pool hopper 104, a weighing hopper 105, a gathering chute 106, and a timing hopper 107.

[0016] The combination weighing apparatus 100 weighs and conveys an article as a target to
be weighed. The article is, for example, a food. Such articles are put into the supply chute 101,
and then the articles put in the supply chute 101 are supplied to the distribution table 102. The
distribution table 102 may convey the articles in a distributing manner. The distribution table
102 supplies the articles to a plurality of radial feeders 103 disposed around the distribution
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table 102. The radial feeders 103 each convey the article supplied from the distribution table
102, to the pool hopper 104 provided corresponding to the radial feeder 103. Note that the
"supply mechanism" according to the present invention may be adopted to at least either a
supply chute 101 or a distribution table 102, and the "conveyance mechanism” according to
the present invention may be adopted to a radial feeder 103. Note that the conveyance
mechanism according to the present embodiment is adopted to a radial feeder. However, the
conveyance mechanism according to the present invention is not limited to a radial feeder and
thus may be provided as a mechanism for a supply chute, a gathering chute, or a pool hopper
in a combination weighing apparatus. The conveyance mechanism will be described in detail
later.

[0017] The article supplied to each pool hopper 104 may be received by the weighing hopper
105 disposed below the corresponding pool hopper 104. Each weighing hopper 105 is
disposed downstream of the supply mechanism and temporarily stores the article in order to
measure the weight of the article. On the basis of the weight value of the article weighted by
each weighing hopper 105, a combination weighing operation may be performed. A
combination of articles may be selected such that the result of the combination weighing
operation is in a predetermined allowable range and is closest to a target value. The articles in
the weighing hoppers 105 included in the selected combination may be discharged to the
gathering chute 106. The gathering chute 106 gathers the articles discharged from the plurality
of weighing hoppers 105. The articles discharged to the gathering chute 106 may be supplied
to the timing hopper 107. The timing hopper 107 may supply the articles to, for example, a
packaging apparatus installed at the post stage of the conveyance mechanism 1.

[0018] Next, the conveyance mechanism 1 will be described in detail on the basis of FIGS. 3 to
5. FIG. 3 is an exploded side view of the conveyance mechanism 1. FIG. 4 is an exploded plan
view of the conveyance mechanism 1. Note that, for convenience of description, in FIG. 4, only
a second abutting member 21 is illustrated for a support member 20. FIG. 5 is a perspective
view of the support member 20. As described above, the conveyance mechanism 1 according
to the present embodiment is adopted to a radial feeder 103.

[0019] The conveyance mechanism 1 may include a trough 10, the support member 20, and a
coupling member 30. The trough 10 conveys an article. The trough 10 includes a conveyance
face (conveyance member) 13 for conveyance of an article and a first abutting member 11 that
is located on the back side of the conveyance face and abuts on the support member 20. The
conveyance face 13 extends in the radial direction of the combination weighing apparatus 100
and guides an article to the weighing hopper 105 through the pool hopper 104. The first
abutting member 11 may be plate-shaped and have an oval shape with a long-axis direction
LD and a short-axis direction SD. Note that the first abutting member 11 is not necessarily
plate-shaped and thus may be columnar or rectangularly parallelepipedic. For example, the
bottom face of the first abutting member 11 that is columnar may abut on the second abutting
member 21. The first abutting member 11 is not necessarily oval and thus may be perfectly
circular or rectangular in shape. The trough 10 is detachably coupled to the support member
20. The support member 20 includes the second abutting member 21 that abuts on the trough
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10. The second abutting member 21 has a second circumferential edge 22 vertically identical
to a first circumferential edge 12 that is the circumferential edge of the first abutting member
11. The second abutting member 21 may be plate-shaped and have an oval shape with a long-
axis direction LD and a short-axis direction SD. The first circumferential edge 12 may be
identical in shape to the second circumferential edge 22.

[0020] In the coupling state where the second abutting member 21 is coupled to the first
abutting member 11 by the coupling member 30, the second abutting member 21 may include
an abutting face 25 that abuts on the first abutting member 11, a non-abutting face 26 spaced
apart from the first abutting member 11, and a wall 27 extending from the abutting face 25 to
the non-abutting face 26, away from the first abutting member 11. The abutting face 25 is
provided along the second circumferential edge 22, ranging over the entirety of the second
circumferential edge 22. The non-abutting face 26 is spaced apart from the second
circumferential edge 22 and is provided, in plan view, inside the abutting face 25. The non-
abutting face 26 is surrounded with the abutting face 25 and is recessed below the abutting
face 25. The circumferential edge of the non-abutting face 26 is similar in shape to the second
circumferential edge 22. The wall 27 is interposed between the abutting face 25 and the non-
abutting face 26.

[0021] The support member 20 includes a vibrator 28 that vibrates the trough 10. The vibrator
28 is coupled to the opposite face to a face that the second abutting member 21 has closer to
the first abutting member 11. In other words, the vibrator 28 is coupled to the lower face of the
second abutting member 21. The support member 20 includes a waterproof cover 29 covering
the coupled portion between the vibrator 28 and the second abutting member 21.

[0022] The coupling member (fastening band) 30 couples the trough 10 and the support
member 20, detachably. The coupling member 30 may include a first frame 31 and a second
frame 32. The first frame 31 and the second frame 32 each cover half of the first
circumferential edge 12 (half of the second circumferential edge 22). One end of the first frame
31 and one end of the second frame 32 are coupled pivotably. The coupling member 30
fastens the first circumferential edge 12 of the first abutting member 11 and the second
circumferential edge 22 of the second abutting member 21 in vertical superposition. More
specifically, with the first circumferential edge 12 and the second circumferential edge 22 in
superposition, the coupling member 30 laterally fastens the circumferential edges with the first
frame 31 and the second frame 32 and pressurizes the circumferential edges from above and
from below. In this manner, the coupling member 30 couples the trough 10 and the support
member 20 together.

[0023] For a hygienic guarantee on the conveyance mechanism 1 having such a configuration,
a user detaches the trough 10 and the coupling member 30 from the support member 20 and
regularly cleanses the trough 10, the support member 20, and the coupling member 30. In this
case, the support member 20 kept installed in the conveyance mechanism 1 is cleansed. The
second abutting member 21 of the support member 20 is plate-shaped, extending planarly,
and thus moisture due to cleansing remains easily thereon. The conveyance mechanism 1
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according to the present embodiment has the second abutting member 21 enhanced in
drainage in the support member 20. Next, the configuration of the second abutting member 21
enhanced in drainage will be described.

[0024] The second abutting member 21 is provided with a through hole 23 passing through the
second abutting member 21. Because the second abutting member 21 has the through hole
23, moisture on the second abutting member 21 that is plate-shaped can be discharged
through the through hole 23, resulting in an enhancement in the drainage of the second
abutting member 21. According to the present embodiment, two through holes 23 are provided
apart in the long-axis direction LD. However, this configuration is not limitative, the number of
through holes 23 may be one or three or more. The through holes 23 may be provided apart in
the short-axis direction SD.

[0025] At least part of the through holes 23 may be provided at the non-abutting face 26. Note
that part of the plurality of through holes 23 (e.g., one through hole) may be provided at the
non-abutting face 26 or part of each through hole 23 may be provided at the non-abutting face
26. In the coupling state, the non-abutting face 26 of the second abutting member 21 does not
abut on the first abutting member 11, so that the first abutting member 11 does not occlude the
through holes 23 of the non-abutting face 26. Because of the through holes 23 at least partially
provided at the non-abutting face 26, even in the coupling state, moisture on the second
abutting member 21 can be discharged through the through holes 23.

[0026] The through holes 23 may be each provided astride the wall 27 and the non-abutting
face 26. In comparison to a mode in which the entirety of the second abutting member 21 is
smoothly plate-shaped, the wall 27 of the second abutting member 21 enables a rise in the
rigidity of the second abutting member 21 because the wall 27 functions as a reinforcing rib.
Therefore, even with the through holes 23 provided at the second abutting member 21, the
second abutting member 21 can be inhibited from deforming, so that the function of supporting
the trough 10 can be retained. In addition, each through hole 23 is astride side faces facing in
different directions (the wall 27 and the non-abutting face 26), so that draining can be
performed through the plurality of side faces, resulting in a further enhancement in drainage.

[0027] The first abutting member 11 and the second abutting member 21 may each have an
oval shape with a long-axis direction LD and a short-axis direction SD. In comparison to a
configuration in which the first abutting member 11 and the second abutting member 21 are
each perfectly circular in shape, because the first abutting member 11 and the second abutting
member 21 are each oval in shape, mutual positioning is easier, resulting in an enhancement
in operability at the time of coupling. At least part of the through holes 23 may be provided at
the ends in the long-axis direction LD. The length in the long-axis direction LD of the second
abutting member 21 is longer than the length in the short-axis direction SD of the second
abutting member 21, and thus draining is likely to be difficult to perform over the entire region
in the long-axis direction. However, the through holes 23 are provided at the ends in the long-
axis direction LD, resulting in an easy enhancement in drainage over the entire region in the
long-axis direction LD of the second abutting member 21.
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[0028] As illustrated in FIG. 3, the second abutting member 21 is disposed at a slant from the
horizontal direction HD. Thus, at least part of the through holes 23 may be disposed below the
center 21C in the vertical direction of the second abutting member 21. Moisture on the second
abutting member 21 is guided by gravity to the lower portion of the second abutting member
21. A through hole 23 is provided below the center 21C in the vertical direction of the second
abutting member 21, so that the moisture guided downward can be discharged through the
through hole 23. According to the present embodiment, one of the through holes 23 is
disposed below the center 21C in the vertical direction of the second abutting member 21 and
the other through hole 23 is disposed above the center 21C in the vertical direction of the
second abutting member 21. The plurality of through holes 23 is disposed apart in the vertical
direction across the center 21C in the vertical direction of the second abutting member 21, so
that draining can be performed a plurality of times in the process of downward guiding of
moisture on the second abutting member 21, resulting in a further enhancement in drainage.

[0029] The through holes 23 may be provided closer to the second circumferential edge 22
than to the region overlapping the waterproof cover 29. That is, in plan view, the through holes
23 may be provided outside the waterproof cover 29. Moisture remaining on the second
abutting member 21 can be discharged outside the waterproof cover 29 covering the vibrator
28 without being discharged in the waterproof cover 29. Thus, an enhancement can be made
in drainage on the second abutting member 21 with a waterproof guarantee on the waterproof
cover 29.

[0030] As described above, such conveyance mechanisms 1 are used in the combination
weighing apparatus 100 and each causes an article supplied from the supply mechanism, to
be conveyed to the corresponding weighing hopper 105. The second abutting member 21
enhanced in drainage in the support member 20 in each conveyance mechanism 1 enables
the trough 10 to hygienically conveys an article to be conveyed. The combination weighing
apparatus 100 including the conveyance mechanisms 1 can acquire an aggregate of articles
weighed as a predetermined value with a hygienic guarantee on articles.

[0031] As above, in such a conveyance mechanism of conveying an article supplied to the
trough, the trough with which an article comes in contact is regularly cleansed. Thus, a juncture
in the trough requires continuous welding in order to prevent moisture from coming inside from
around. However, in a mode in which a plate member and a conveyance member project
outside the juncture, it is difficult to keep the leading end of a welding torch in contact with the
juncture. In particular, securing a large area of conveyance face for conveyance of an article
causes an increase in the area of the outward projection of the conveyance member. Thus,
continuous welding is likely to be difficult. In a mode in which the sectional shape of the
juncture is not perfectly circular but is oval, continuous welding is required over the entire
circumference of the oval shape. However, the juncture is difficult of access in the long-axis
direction of the oval shape. Thus, continuous welding is likely to be difficult.

[0032] Therefore, a conveyance mechanism enabling easily continuous welding of a coupling
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member that couples the conveyance member and the plate member in the trough, and a
combination weighing apparatus including the conveyance mechanism will be described.

[0033] The description will be given with a focus on the difference from the configuration
described above, with reference to FIGS. 6 to 10. FIG. 6 is an exploded plan view of the
conveyance mechanism 1. Note that, in FIG. 6, for convenience of description, only the second
abutting member 21 is illustrated for the support member 20. FIG. 7 is a schematic side view of
the trough 10. FIG. 8 is a perspective view of the coupling member 30.

[0034] The conveyance face 13 and the first abutting plate member 11 are individually
produced, and then the conveyance face 13 and the first abutting member 11 are coupled by
the coupling member 30, so that the trough 10 can be produced. In this case, preferably, the
coupled portion between each member is continuously welded in order to prevent moisture
from coming inside the conveyance mechanism 1 at the time of cleansing of the conveyance
mechanism 1. The conveyance mechanism 1 according to the present embodiment enables
easily continuous welding of the coupling member 30 that couples the conveyance face 13 and
the first abutting member 11 in the trough 10. Next, the configuration of the coupling member
30 enhanced in operability at the time of welding will be described.

[0035] The coupling member 30 is circular in section. That is the coupling member 30 may be
columnar or cylindrical in shape. As illustrated in FIG. 8, the coupling member 30 according to
the present embodiment is cylindrical in shape, having an inner circumferential face and an
outer circumferential face 34. The coupling member 30 includes a wall 33 extending in the
axial direction of the coupling member 30 circular in section, an upper-end face 35 that is
located at the upper end of the wall 33 and abuts on the conveyance face 13, and a lower-end
face 36 that is located at the lower end of the wall 33 and abuts on the support member 20. At
least either the upper-end face 35 or the lower-end face 36 is a non-perpendicular end face
that has an oval shape with a long-axis direction LD and a short-axis direction SD and is non-
perpendicular in angle to the outer circumferential face 34 of the wall 33. Note that the angle to
the outer circumferential face of the wall 33 may be the angle to the outer circumferential face
in sectional view along the long-axis direction LD (section illustrated in FIG. 7) or may be the
angle to the outer circumferential face in sectional view along the short-axis direction SD. That
is the angle to any part of the outer circumferential face of the wall 33 is at least required.
According to the present embodiment, the upper-end face 35 and the lower-end face 36 each
have an angle different from 90 degrees to the outer circumferential face. Thus, the upper-end
face 35 and the lower-end face 36 are each a non-perpendicular end face. Note that, in
another mode, either the upper-end face 35 or the lower-end face 36 may be a non-
perpendicular end face.

[0036] The non-perpendicular end face is non-perpendicular in angle to the outer
circumferential face of the wall 33, namely, has an angle different from 90 degrees. The non-
perpendicular end face has an angle different from 90 degrees to the outer circumferential
face, and has a larger sectional area, in comparison to a mode in which the angle to the outer
circumferential face is 90 degrees. A larger sectional area of the non-perpendicular end face
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facilitates access to the juncture of the non-perpendicular end face, so that the juncture is
continuously welded easily. A larger sectional area of the non-perpendicular end face enables
securing of the juncture in length, so that a rise can be made in juncture strength. In FIG. 7,
junctures 14 of the coupling member 30 (the juncture between the upper-end face 35 of the
coupling member 30 and the conveyance face 13 and the juncture between the lower-end face
36 of the coupling member 30 and the first abutting member 11) are each surrounded and
indicated with a dot-and-dash line. In a mode in which the non-perpendicular end face is oval
in shape, the length in the long-axis direction LD can be secured long. The long-axis direction
LD is disposed corresponding to a portion to which it is difficult to put a welding torch, so that
an enhancement can be made in the accessibility of the welding torch.

[0037] The sectional shape of the coupling member 30 at 90 degrees to the outer
circumferential face 34 of the wall 33 may be perfectly circular. In FIG. 8, the sectional shape
of the coupling member 30 at 90 degrees to the outer circumferential face 34 of the wall 33 is
indicated with chain double dashed lines. In a mode in which the sectional shape at 90 degrees
to the outer circumferential face of the wall 33 is perfectly circular, diagonally cutting a cylinder
perfectly circular in shape or a column perfectly circular in shape enables acquisition of a non-
perpendicular end face oval in shape. An appropriate change in cutting angle enables
appropriate setting of the aspect ratio of an oval shape, so that the coupling member 30 having
a sectional shape having a desired aspect ratio can be acquired. The long-axis direction LD of
the non-perpendicular end face may be non-perpendicular to the outer circumferential face 34
of the wall 33. Because the long-axis direction LD of the non-perpendicular end face is non-
perpendicular to the outer circumferential face 34, the wall 33 extends at a slant from the long-
axis direction LD instead of extending perpendicularly to the long-axis direction LD. Therefore,
the position of the upper-end face 35 located at the upper end of the wall 33 and the position
of the lower-end face 36 located at the lower end of the wall 33 are not identical in the long-
axis direction LD. Thus, in comparison to a configuration in which the position of the upper-end
face 35 and the position of the lower-end face 36 are identical, the leading end of the welding
torch is inserted easier, so that the junctures are continuously welded easier.

[0038] The upper-end face 35 and the lower-end face 36 are each a non-perpendicular end
face. The upper-end face 35 in the long-axis direction LD and the lower-end face 36 in the
long-axis direction LD are not parallel. Thus, the distance between the upper-end face 35 and
the lower-end face 36 on one end side in the long-axis direction LD is different from the
distance between the upper-end face 35 and the lower-end face 36 on the other end side in
the long-axis direction LD. As illustrated in FIG. 7, in a section along the long-axis direction LD
and the vertical direction VD, the wall 33 includes a first wall 37 located on one side in the long-
axis direction LD and a second wall 38 located on the other side in the long-axis direction LD.
The length H27 in the vertical direction VD of the first wall 37 is longer than the length H28 in
the vertical direction VD of the second wall 38. The length L28 in the long-axis direction LD of
the second wall 38 is shorter than the length L27 in the long-axis direction LD of the first wall
37. Therefore, in FIG. 7, the left wall located on the left is the first wall 37 and the right wall on
the right is the second wall 38.
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[0039] A first upper angle 811 between the outer circumferential face 34 of the first wall 37 and
an upper-end imaginary line XL extending outward from the upper-end face 35 in the long-axis
direction LD along the upper-end face 35 is acute. A second upper angle 621 between the
outer circumferential face 34 of the second wall 38 and the upper-end imaginary line XL is
obtuse. A first lower angle 612 between the outer circumferential face 34 of the first wall 37
and a lower-end imaginary line YL extending outward from the lower-end face 36 in the long-
axis direction LD along the lower-end face 36 is obtuse. A second lower angle ©22 between
the outer circumferential face 34 of the second wall 38 and the lower-end imaginary line YL is
acute. Because the first upper angle 611 between the outer circumferential face 34 of the first
wall 37 and the upper-end imaginary line XL is acute, the angle between the first wall 37 and
the conveyance face 13 is small. The upper-end face of the outer circumferential face 34 of the
first wall 37 at the first upper angle 811 is located, in the long-axis direction, inside the lower-
end face of the outer circumferential face 34 of the first wall 37 at the first lower angle 612,
causing inconvenience in the accessibility of the welding torch. However, the length H27 in the
vertical direction VD of the first wall 37 is long, causing a wide space between the members
even with a small angle between the members. Thus, an enhancement can be made in the
accessibility of the welding torch. Because the second lower angle ©22 between the outer
circumferential face 34 of the second wall 38 and the lower-end imaginary line YL is acute, the
angle between the second wall 38 and the first abutting member 11 is small. The lower-end
face of the outer circumferential face 34 of the second wall 38 at the second lower angle ©22
is located, in the long-axis direction, inside the upper-end face of the outer circumferential face
34 of the second wall 38 at the second upper angle 621, causing inconvenience in the
accessibility of the welding torch. However, the length L28 in the long-axis direction LD of the
second wall 38 is short, so that the length by which the juncture 14 is recessed inside in the
long-axis direction LD is relatively short. That is the length by which the welding torch is
inserted can be shortened. Thus, even with a small angle between the members and a narrow
space between the members, the juncture is continuously welded easily with the leading end of
the welding torch in contact with the juncture.

[0040] The coupling member 30 is joined to both of the first abutting member 11 and the
conveyance face 13. The coupling member 30 is not particularly limited in joining order.
Preferably, a relatively large area of member is joined and then a relatively small area of
member is joined. In comparison to a case where a large area of member is welded and then a
small area of member is welded, an enhancement can be made in the accessibility of the
welding torch in the latter half of welding work. According to the present embodiment, the area
of the first abutting member 11 is smaller than the area of the conveyance face 13. Thus, the
first abutting member 11 may be joined to the coupling member 30 after the conveyance face
13 is joined to the coupling member 30.

[0041] Either the upper-end face 35 or the lower-end face 36 is required to be a non-
perpendicular end face. Next, with a focus on one face of both end faces of the coupling
member 30, a preferred positional relationship between the one face and the member to be
coupled (the conveyance face 13 or the first abutting member 11) will be described on the
basis of FIGS. 9 and 10.
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[0042] Note that the respective shapes of troughs 10A and 10B in the following configurations
are similar to that in the configuration described above. Each following configuration will be
given with a third wall 53 and a fourth wall 54 or a fifth wall 55 and a sixth wall 56 instead of the
first wall 37 and the second wall 38 in the configuration described above.

[0043] FIG. 9 is a schematic side view of the trough 10A. A wall includes the third wall 53 and
the fourth wall 54 shorter in length in the vertical direction VD than the third wall 53. That is the
length H53 in the vertical direction VD of the third wall 53 is longer than the length H54 in the
vertical direction VD of the fourth wall 54. According to the present embodiment, the wall
located on the left in FIG. 9 is the third wall 53 and the wall located on the right in FIG. 9 is the
fourth wall 54. An upper-end face 35 is a non-perpendicular end face. A third angle ©3
between the outer circumferential face of the third wall 53 and a long-axis imaginary line EL
extending outward from the non-perpendicular end face (upper-end face 35) in the long-axis
direction LD along the non-perpendicular end face is acute. A fourth angle 84 between the
outer circumferential face of the fourth wall 54 and the long-axis imaginary line EL is obtuse.
Because the third angle ©3 between the outer circumferential face of the third wall 53 and the
long-axis imaginary line EL is acute, the angle between the members (the third wall 53 and the
conveyance face 13) is small. The upper-end face of the outer circumferential face of the third
wall 53 at the third angle ©3 is located, in the long-axis direction, inside the lower-end face of
the outer circumferential face of the third wall 53, causing inconvenience in the accessibility of
the welding torch. However, the length H53 in the vertical direction VD of the third wall 53 is
long, causing a wide space between the members even with a small angle between the
members. Thus, an enhancement can be made in the accessibility of the welding torch. That
is, even in a case where the angle to the outer circumferential face of the wall is acute and the
wall at the angle is located inside in the long-axis direction, a long length in the vertical
direction of the wall (a long distance between the first abutting member 11 and the conveyance
face 13) enables an enhancement in the accessibility of the welding torch.

[0044] FIG. 10 is a schematic side view of the trough 10B. A wall includes the fifth wall 55 and
the sixth wall 56 shorter in length in the long-axis direction LD than the fifth wall 55. That is the
length L55 in the long-axis direction LD of the fifth wall 55 is longer than the length L56 in the
long-axis direction LD of the sixth wall 56. The wall located on the left in FIG. 10 is the fifth wall
55 and the wall located on the right in FIG. 10 is the sixth wall 56. A lower-end face 36 is a
non-perpendicular end face. A fifth angle 85 between the outer circumferential face of the fifth
wall 55 and a long-axis imaginary line EL extending outward from the non-perpendicular end
face in the long-axis direction LD along the non-perpendicular end face is obtuse. A sixth angle
©6 between the outer circumferential face of the sixth wall 56 and the long-axis imaginary line
EL is acute. Because the sixth angle ©6 between the outer circumferential face of the sixth wall
56 and the long-axis imaginary line EL is acute, the angle between the members (the sixth wall
56 and the first abutting member 11) is small. The lower-end face of the outer circumferential
face of the sixth wall 56 at the sixth angle ©6 is located, in the long-axis direction LD, inside the
upper-end face of the outer circumferential face of the sixth wall 56, causing inconvenience in
the accessibility of the welding torch. However, the length L56 in the long-axis direction LD of
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the sixth wall 56 is short, so that the length by which the juncture 14 is recessed inside in the
long-axis direction LD is relatively short. That is the length by which the welding torch is
inserted can be shortened. Thus, even with a small angle between the members and a narrow
space between the members, the juncture 14 is continuously welded easily with the leading
end of the welding torch in contact with the juncture 14. That is, even in a case where the
angle to the outer circumferential face of the wall is acute and the wall at the angle is located
inside in the long-axis direction LD, a short length in the long-axis direction LD of the wall
allows the length by which the welding torch is inserted to be shortened, resulting in retention
of the accessibility of the welding torch.

[0045] As described above, such conveyance mechanisms 1 are used in the combination
weighing apparatus 100 and each causes an article supplied from the supply mechanism, to
be conveyed to the corresponding weighing hopper 105. The junctures 14 in the troughs 10,
10A, and 10B are continuously welded in order to prevent moisture from coming inside from
around, so that the troughs 10, 10A, and 10B can each hygienically convey an article to be
conveyed. The combination weighing apparatus 100 including the conveyance mechanisms 1
can acquire an aggregate of articles weighed as a predetermined value with a hygienic
guarantee on articles.

[0046] In summary, a conveyance mechanism according to an aspect includes: a trough (10)
that conveys an article; a support member (30) to which the trough is detachably coupled, the
support member including a vibrator that vibrates the trough. The trough includes a
conveyance member (12) that conveys the article; a plate member (11) that abuts on the
support member; and a coupling member (20) that couples the conveyance member (12) and
the plate member (11). The coupling member (20) has a circular shape in section and
includes: a wall (23) extending in an axial direction of the circular shape; an upper-end face
(25) that is located at an upper end of the wall and abuts on the conveyance member (12); and
a lower-end face (26) that is located at a lower end of the wall and abuts on the support
member (30). At least either the upper-end face or the lower-end face is a non-perpendicular
end face that has an oval shape with a long-axis direction (LD) and a short-axis direction (SD)
and is non-perpendicular in angle to an outer circumferential face of the wall. In the other
words, the non-perpendicular end face is non-perpendicular in angle to the outer
circumferential face of the wall, namely, has an angle different from 90 degrees. The non-
perpendicular end face has an angle different from 90 degrees to the outer circumferential
face, and has a larger sectional area, in comparison to a mode in which the angle to the outer
circumferential face is 90 degrees. A larger sectional area of the non-perpendicular end face
facilitates access to the juncture of the non-perpendicular end face, so that the juncture is
continuously welded easily. A larger sectional area of the non-perpendicular end face enables
securing of the juncture in length, so that a rise can be made in juncture strength. Because the
non-perpendicular end face is oval in shape, the length in the long-axis direction can be
secured long. Along-axis portion is disposed corresponding to a portion to which it is difficult to
put the welding torch, so that an enhancement can be made in the accessibility of the welding
torch.
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[0047] According to a preferred aspect, a sectional shape of the coupling member at 90
degrees to the outer circumferential face of the wall is perfectly circular, and the long-axis
direction (LD) of the non-perpendicular end face is non-perpendicular to the outer
circumferential face of the wall. The sectional shape at 90 degrees to the outer circumferential
face of the wall is perfectly circular, and diagonally cutting a cylinder perfectly circular in shape
or a column perfectly circular in shape enables acquisition of a non-perpendicular end face
oval in shape. An appropriate change in cutting angle enables appropriate setting of the aspect
ratio of an oval shape, so that the coupling member having a sectional shape having a desired
aspect ratio can be acquired. Because the long-axis direction of the non-perpendicular end
face is non-perpendicular to the outer circumferential face, the position of the upper-end face
located at the upper end of the wall and the position of the lower-end face located at the lower
end of the wall are not identical in the long-axis direction. Thus, in comparison to a
configuration in which the position of the upper-end face and the position of the lower-end face
are identical, the leading end of the welding torch is inserted easier, so that the junctions are
continuously welded easier.

[0048] According to a preferred aspect, in a section along the long-axis direction and a vertical
direction, the wall includes a first wall (27) located on one side in the long-axis direction and a
second wall (28) located on another side in the long-axis direction, the upper-end face and the
lower-end face are each the non-perpendicular end face, a first upper angle (611) between an
outer circumferential face of the first wall and an upper-end imaginary line (XL) extending
outward from the upper-end face in the long-axis direction along the upper-end face is acute, a
second upper angle (821) between an outer circumferential face of the second wall and the
upper-end imaginary line is obtuse, a first lower angle (612) between the outer circumferential
face of the first wall and a lower-end imaginary line (YL) extending outward from the lower-end
face in the long-axis direction along the lower-end face is obtuse, a second lower angle (622)
between the outer circumferential face of the second wall and the lower-end imaginary line is
acute, a length (H27) in the vertical direction of the first wall is longer than a length (H28) in the
vertical direction of the second wall, and a length (L28) in the long-axis direction of the second
wall is shorter than a length (L27) in the long-axis direction of the first wall. According to the
present aspect, the first upper angle between the outer circumferential face of the first wall and
the upper-end imaginary line is acute, so that the angle between the first wall and the
conveyance member is small. However, the length (H27) in the vertical direction of the first wall
is long, causing a wide space between the members even with a small angle between the
members. Thus, an enhancement can be made in the accessibility of the welding torch. The
second lower angle between the outer circumferential face of the second wall and the lower-
end imaginary line is acute, so that the angle between the second wall and the plate member is
small. However, the length (L28) in the long-axis direction of the second wall is short, so that
the length by which the juncture is recessed inside in the long-axis direction is relatively short.
That is the length by which the welding torch is inserted can be shortened. Thus, even with a
small angle between the members and a narrow space between the members, the juncture is
continuously welded easily with the leading end of the welding torch in contact with the
juncture.
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[0049] According to a preferred aspect, in a section along the long-axis direction and a vertical
direction, the wall includes a third wall (53) located on one side in the long-axis direction and a
fourth wall (54) that is located on another side in the long-axis direction and is shorter in length
in the vertical direction than the third wall. A third angle (83) between an outer circumferential
face of the third wall and a long-axis imaginary line (EL) extending outward from the non-
perpendicular end face in the long-axis direction along the non-perpendicular end face is
acute, and a fourth angle (64) between an outer circumferential face of the fourth wall and the
long-axis imaginary line (EL) is obtuse. The third angle between the outer circumferential face
of the third wall and the long-axis imaginary line is acute, so that the angle between the
members (the third wall and the conveyance member or the third wall and the plate member)
is small. However, the length (H53) in the vertical direction of the third wall is long, causing a
wide space between the members even with a small angle between the members. Thus, an
enhancement can be made in the accessibility of the welding torch.

[0050] According to a preferred aspect, in a section along the long-axis direction and a vertical
direction, the wall includes a fifth wall (55) located on one side in the long-axis direction and a
sixth wall (56) that is located on another side in the long-axis direction and is shorter in length
in the long-axis direction than the fifth wall. A fifth angle (85) between an outer circumferential
face of the fifth wall and a long-axis imaginary line (EL) extending outward from the non-
perpendicular end face in the long-axis direction along the non-perpendicular end face is
obtuse, and a sixth angle (66) between an outer circumferential face of the sixth wall and the
long-axis imaginary line (EL) is acute. The sixth angle between the outer circumferential face of
the sixth wall and the long-axis imaginary line is acute, so that the angle between the members
(the sixth wall and the conveyance member or the sixth wall and the plate member) is small.
However, the length (L56) in the long-axis direction of the sixth wall is short, so that the length
by which the juncture is recessed inside in the long-axis direction is relatively short. That is the
length by which the welding torch is inserted can be shortened. Thus, even with a small angle
between the members and a narrow space between the members, the juncture is continuously
welded easily with the leading end of the welding torch in contact with the juncture.

[0051] A combination weighing apparatus according to an aspect includes: a plurality of the
above conveyance mechanisms (1); a supply mechanism of supplying articles; a plurality of
weighing hoppers (105) that is provided downstream of the supply mechanism and each
temporarily stores an article in order to measure a weight of the article; and a gathering chute
(106) that gathers the articles discharged from the plurality of weighing hoppers. The plurality
of the conveyance mechanisms conveys the articles supplied from the supply mechanism, to
the plurality of weighing hoppers. According to the present aspect, the junctures in each trough
are continuously welded in order to prevent moisture from coming inside from around, so that
each trough can hygienically convey an article to be conveyed. Thus, acquired can be an
aggregate of articles weighed as a predetermined value with a hygienic guarantee on articles.
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Patentkrav

1. Transportmekanisme (1) omfattende:

et trug (10, 10A, 10B), der transporterer en artikel;

et stgtteelement (20), hvortil truget er aftageligt koblet, hvilket statteelement
omfatter en vibrator (28), der vibrerer truget; og

et koblingselement (30), der sammenkobler truget og statteelementet, hvor
truget omfatter et farste anlaegselement (11), der er placeret pa en bagside af
en transportflade (13) til transport af artiklen og hviler pa statteelementet,
hvor stgtteelementet omfatter et andet anleegselement (21), der er pladeformet
og har en anden periferisk kant (22), der er lodret identisk med en farste peri-
ferisk kant (12), der er en periferisk kant af det farste anleegselement,

hvor koblingselementet sammenkobler truget og statteelementet ved at fast-
gere det farste anleegselement og det andet anleegselement med den farste
periferiske kant og den anden periferiske kant i overlejring,

hvor det andet anlaegselement er forsynet med et gennemgaende hul (23), der
passerer gennem det andet anlaegselement,

kendetegnet ved, at det andet anleegselement i en koblingstilstand, hvor det
andet anleegselement er koblet til det farste anleegselement af koblingsele-
mentet, omfatter et anleegsflade (25), der hviler pa det ferste anleegselement,
og en ikke-anleegsflade (26), der er anbragt med afstand fra det ferste anleegs-
element, og

i det mindste en del af det gennemgaende hul er tilvejebragt ved ikke-anleegs-

fladen.

2. Transportmekanisme ifalge krav 1, hvor
det andet anleegselement omfatter en vaeg (27), der streekker sig fra anleegs-

fladen til ikke-anleegsfladen i en retning veek fra det fgrste anleegselement, og
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i det mindste en del af det gennemgaende hul er tilvejebragt pa tveers af veeg-

gen og ikke-anlaegsfladen.

3. Transportmekanisme ifalge krav 1 eller 2, hvor

det farste anleegselement og det andet anleegselement har en oval form med
en langakseretning (LD) og en kortakseretning (SD), og

i det mindste en del af det gennemgaende hul er tilvejebragt ved en ende i

langakseretningen af det andet anleegselement.

4. Transportmekanisme ifalge krav 3, hvor
det andet anlaegselement er anbragt pa skra fra vandret retning (HD), og
i det mindste en del af det gennemgaende hul er anbragt under et midtpunkt i

en lodret retning (VD) af det andet anleegselement.

5. Transportmekanisme ifalge et hvilket som helst af kravene 1 til 4, hvor
vibratoren er koblet til en flade over for en flade, som det andet anlaegselement
har teettere pa det farste anleegselement,

stotteelementet omfatter en vandtaet afdeekning (29), der deekker en koblet del
mellem vibratoren og det andet anleegselement, og

det gennemgaende hul er tilvejebragt teettere pa den anden periferiske kant

end til et omrade, der overlapper den vandteette afdeekning.

6. Kombinationsvejeindretning (100) omfattende:

en flerhed af transportmekanismerne ifalge et hvilket som helst af kravene 1
til 5;

en forsyningsmekanisme til levering af artikler;

en flerhed af vejetragte (105), der er tilvejebragt nedstrems for forsyningsme-
kanismen og hver iseer midlertidigt opbevarer en artikel for at male en veegt af
artiklen; og

en opsamlingsskakt (106), der samler de genstande, der udtemmes fra flerhe-

den af vejetragte, hvor
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flerheden af transportmekanismerne transporterer de artikler, der leveres fra

forsyningsmekanismen, til flerheden af vejetragte.
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