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(54) CONVEYANCE APPARATUS

(57) A conveyance apparatus (1) according to an em-
bodiment includes: a trough (11) that receives an article
from an outside and conveys the article in a conveyance
direction from upstream to downstream; and a drive unit
(20) that drives the trough. The trough includes a plurality
of protrusions (92) on a front surface (91) on which the
article is conveyed, and an opening (91A) passing from
the front surface to a back surface (93) is formed at an
end (92E) on a downstream side of the plurality of pro-
trusions.
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Description

Technical Field

[0001] The present invention relates to a conveyance
apparatus.

Background Art

[0002] There has been known a conveyance appara-
tus including a trough that receives an article from the
outside and conveys the article in a conveyance direction
from upstream to downstream (e.g., See Patent Litera-
ture 1).

Citation List

Patent Literature

[0003] Patent Literature 1: JP 2020-23386 A 

Summary of Invention

Technical Problem

[0004] However, a conventional trough has a problem
that, when a sticky article is conveyed, conveyance con-
trol is difficult since even vibration cannot easily move
the article.
[0005] The present invention has been made in view
of the above-described problem, and an object of the
present invention is to provide a conveyance apparatus
that enables appropriate conveyance control even on a
sticky article.

Solution to Problem

[0006] A conveyance apparatus according to an em-
bodiment is summarized as including: a trough that re-
ceives an article from an outside and conveys the article
in a conveyance direction from upstream to downstream;
and a drive unit that drives the trough, wherein the trough
includes a plurality of protrusions on a front surface on
which the article is conveyed, and an opening passing
from the front surface to a back surface is formed at an
end on a downstream side of the plurality of protrusions.
[0007] A conveyance apparatus according to an em-
bodiment is summarized as including: a trough that re-
ceives an article from an outside and conveys the article
in a conveyance direction from upstream to downstream;
and a drive unit that drives the trough, wherein the trough
includes: a first sliding surface having a plurality of open-
ings; and a second sliding surface that closes a part of
each of the openings and is located at an inner position
of the trough than the first sliding surface, and the second
sliding surface is continuous with the first sliding surface
on an upstream side, a left side, and a right side of each
of the openings.

Advantageous Effects of Invention

[0008] According to the present invention, it is possible
to provide a conveyance apparatus that enables appro-
priate conveyance control even on a sticky article.

Brief Description of Drawings

[0009]

FIG. 1 illustrates one example of an overall config-
uration of a conveyance apparatus according to an
embodiment;
FIG. 2 illustrates one example of a trough of the con-
veyance apparatus according to the embodiment;
FIG. 3 illustrates a part of a front surface, on which
an article is conveyed, of the trough of the convey-
ance apparatus according to the embodiment;
FIG. 4 is an X-X cross-sectional view in FIG. 3;
FIG. 5 illustrates the trough of the conveyance ap-
paratus according to the embodiment as viewed from
the side of a back surface;
FIG. 6 illustrates one example of the trough of the
conveyance apparatus according to the embodi-
ment;
FIG. 7 illustrates one example of an arrangement
pattern of a plurality of protrusions on the front sur-
face, on which an article is conveyed, of the trough
of the conveyance apparatus according to the em-
bodiment;
FIG. 8 illustrates one example of the arrangement
pattern of the plurality of protrusions on the front sur-
face, on which an article is conveyed, of the trough
of the conveyance apparatus according to the em-
bodiment; and
FIG. 9 illustrates one example of the arrangement
pattern of the plurality of protrusions on the front sur-
face, on which an article is conveyed, of the trough
of the conveyance apparatus according to the em-
bodiment.

Description of Embodiments

[0010] Hereinafter, the present embodiment will be de-
scribed in detail with reference to the attached drawings.
In the following description of the drawings, the same or
similar parts are denoted by the same or similar reference
symbols. However, note that the drawings are schematic,
and ratios of dimensions are different from actual ones.
Therefore, specific dimensions and the like are deter-
mined in consideration of the following description. More-
over, there may be portions where dimensional relation-
ships or proportions are different among the drawings.
In this specification and the drawings, elements having
substantially the same function and configuration are de-
noted by the same reference numerals to omit redundant
description, and elements not directly related to the
present invention are omitted.
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(First Embodiment)

[0011] A conveyance apparatus 1 according to a first
embodiment of the present invention will be described
below with reference to FIGS. 1 to 6.
[0012] Although, in the embodiment, a case where the
conveyance apparatus 1 is a weighing device that weighs
a mass value of an article with a Roberval mechanism
will be described in an example, the present invention is
not limited to such a case.
[0013] As illustrated in FIG. 1, the conveyance appa-
ratus 1 according to the embodiment includes a disper-
sion table 10, troughs 11, pool hoppers 12, weighing hop-
pers 13, collection discharge chutes 15, and a drive unit
20.
[0014] The dispersion table 10 disperses articles (ob-
jects to be measured) falling from a supply device (not
illustrated) toward the troughs 11.
[0015] For example, the dispersion table 10 in the em-
bodiment conveys articles radially outward while circum-
ferentially dispersing the articles by being vibrated by a
vibrating mechanism (not illustrated). Note that the dis-
persion table 10 is not limited to such configuration, and
may be a mechanism that conveys articles toward the
troughs 11 by rotationally driving around a vertically ex-
tending rotation axis C. In other words, the dispersion
table 10 may have any configuration as long as the dis-
persion table 10 has a function of conveying such articles
toward the troughs 11.
[0016] For example, such articles include soft and
sticky food such as raw chicken. The articles are, how-
ever, not limited thereto. Specifically, the dispersion table
10 can convey any article such as fruit including prunes
and sugar-coated candies.
[0017] The troughs 11 receives articles from the out-
side, and conveys the articles in a conveyance direction
from upstream to downstream. In the embodiment, the
troughs 11 supply the articles supplied from the disper-
sion table 10 to the pool hoppers 12 each provided down-
stream. The drive unit 20 drives the troughs 11.
[0018] The pool hoppers 12 temporarily hold the arti-
cles supplied from the troughs 11. Gate 12a are provided
at lower portions of the pool hoppers 12. The objects to
be measured held in the pool hoppers 12 are discharged
to the weighing hoppers 13 provided below the gates 12a
by opening/closing operations of the gates 12a.
[0019] The weighing hoppers 13 temporarily hold the
articles discharged by the pool hoppers 12. Gates (not
illustrated) are provided at lower portions of the weighing
hoppers 13. The articles held in the weighing hoppers 13
are discharged to the collection discharge chutes 15 pro-
vided below the gates by opening/closing operations of
the gates.
[0020] The collection discharge chutes 15 collect the
articles discharged from the plurality of weighing hoppers
13, and drop the articles downward.
[0021] One example of the troughs 11 of the convey-
ance apparatus 1 according to the embodiment will be

described below with reference to FIGS. 2 to 4.
[0022] As illustrated in FIG. 2, each of the troughs 11
has a plurality of protrusions 92 on a front surface 91 on
which an article is conveyed. That is, the front surface
91, on which an article is conveyed, of each of the troughs
11 is subjected to shutter processing. The shutter
processing may be louver processing. The surface 91
subjected to the shutter processing has structure in which
the other side of each of the troughs 11 is invisible when
the front surface 91 is viewed from the front and the other
side of each of the troughs 11 is made visible by shifting
a viewpoint.
[0023] As illustrated in FIGS. 3 and 4, openings 91A
passing from the front surface 91 toward a back surface
93 are formed at ends 92E on the downstream side of
the plurality of protrusions 92.
[0024] In other words, as illustrated in FIGS. 3 and 4,
each of the troughs 11 has a first sliding surface 91 and
second sliding surfaces 92. The first sliding surface 91
has the plurality of openings 91A. The second sliding
surfaces 92 close parts of the openings 91A, and are
located on an inner side I of each of the troughs 11 than
the first sliding surface 91.
[0025] Each of the second sliding surfaces 92 is con-
tinuous with the first sliding surface 91 on an upstream
side U, a left side L, and a right side R of each of the
above-described openings 91A.
[0026] Specifically, as illustrated in FIG. 3, each of the
second sliding surfaces 92 has a left flat surface 92L, a
right flat surface 92R, and an upper flat surface 92U.
[0027] Here, as illustrated in FIG. 3, the left flat surface
92L stands from the first sliding surface 91 toward the
inner side I on the left side L of each of the openings 91A.
[0028] As illustrated in FIG. 3, the right flat surface 92R
stands from the first sliding surface 91 toward the inner
side I on the right side R of each of the openings 91A.
[0029] As illustrated in FIG. 3, the upper flat surface
92U couples the left flat surface 92L with the right flat
surface 92R.
[0030] As illustrated in FIG. 4, driving force and the like
from the drive unit 20 slide an article from an upper side
U to a lower side D along the first sliding surface 91 and
the upper flat surfaces 92U of the second sliding surfaces
92 on the front surface 91, on which an article is con-
veyed, of each of the troughs 11.
[0031] The protrusions (second sliding surfaces) 92
are provided on the front surface 91, on which an article
is conveyed, of each of the troughs 11. Such configura-
tion can reduce an area of contact between a highly sticky
article and the front surface 91, reduce adhesion of the
article to the front surface 91, and enable appropriate
conveyance control.
[0032] Even when a highly sticky article comes into
contact with the front surface 91, air flows in from each
of the openings 91A. A layer of air can thus be formed
between the front surface 91 and the article, and atmos-
pheric pressure is applied to also a portion where the
surface 91 and the article are in contact with each other.
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This configuration can reduce adhesion of the article to
the front surface 91.
[0033] The end 92E restricts backward movement of
the article, so that the article is smoothly conveyed down-
stream.
[0034] As illustrated in FIG. 2, a density D1 of the pro-
trusions 92 in a first region A near an end 11E on the
downstream side of each of the troughs 11 may be small-
er than a density D2 of the protrusions 92 in a second
region B, which is located on the upstream side of the
region A near the end 11E on the downstream side of
each of the troughs 11.
[0035] Here, the density D1 may be made smaller than
the density D2 by making the distances between the pro-
trusions 92 in the first region A longer than the distances
between the protrusions 92 in the second region B.
[0036] The density D1 may be made smaller than the
density D2 by providing a region with no protrusions 92
(region C1 in example of FIG. 2) in a part of the first region
A.
[0037] According to such configuration, a conveying
speed on the front surface 91 of each of the troughs 11
is inhibited by intentionally deteriorating article conveying
performance in the region A near the end 11E on the
downstream side of each of the troughs 11. The config-
uration can prevent articles from excessively flowing. The
configuration decelerates an article at an end portion of
each of the troughs 11, so that unintentional falling of the
article to each of the pool hoppers 12 can be reduced.
[0038] For example, when an elastic article such as
meat is conveyed, a contact area is increased with de-
formation of the article in the region A near the end 11E
on the downstream side of each of the troughs 11, so
that the conveying speed is inhibited.
[0039] A height H (see FIG. 4) of each of the protru-
sions 92 in the first region A of each of the troughs 11
may be lower than a height H of each of the protrusions
92 in the second region B of each of the troughs 11.
[0040] Such configuration can reduce an amount of air
flowing from each of the openings 91A when a highly
sticky article comes into contact with the front surface 91
in the first region A. A layer of air between the front surface
91 and the article is thus made thin. In the configuration,
the adhesion of the article to the front surface 91 remains,
and an article conveying speed can be inhibited as com-
pared with the case of the second region B. This config-
uration prevents the article from excessively flowing. As
a result, unintentional falling of the article to each of the
pool hoppers 12 can be reduced.
[0041] As illustrated in FIG. 2, the conveyance appa-
ratus 1 according to the embodiment may have upright
portions 21. The upright portions 21 stand upright from
the front surface 91 at both ends in a width direction W
intersecting a conveyance direction MD of each of the
troughs 11. Here, as illustrated in FIG. 2, each of the
upright portions 21 may have a plurality of protrusions
22 on an inner front surface 23 in the width direction W.
[0042] As illustrated in FIGS. 3 and 4, openings 21A

passing from the front surface 23 toward a back surface
24 may be formed at ends 22E on the downstream side
of the plurality of protrusions 22 of each of the upright
portions 21.
[0043] In other words, as illustrated in FIGS. 3 and 4,
each of the troughs 11 has a first sliding surface 23 and
second sliding surfaces 22. The first sliding surface 23
has the plurality of openings 21A. The second sliding
surfaces 22 close parts of the openings 21A, and are
located on the inner side I of each of the troughs 11 than
the first sliding surface 23.
[0044] Each of the second sliding surfaces 22 is con-
tinuous with the first sliding surface 23 on an upstream
side U, a left side L, and a right side R of each of the
above-described openings 21A.
[0045] Specifically, as illustrated in FIG. 3, each of the
second sliding surfaces 22 has a left flat surface 22L, a
right flat surface 22R, and an upper flat surface 22U.
[0046] Here, as illustrated in FIG. 3, the left flat surface
22L stands from the first sliding surface 23 toward the
inner side I on the left side L of each of the openings 21A.
[0047] As illustrated in FIG. 3, the right flat surface 22R
stands from the first sliding surface 23 toward the inner
side I on the right side R of each of the openings 21A.
[0048] As illustrated in FIG. 3, the upper flat surface
22U couples the left flat surface 22L with the right flat
surface 22R.
[0049] According to such configuration, the article con-
veying speed can be more reliably controlled by providing
the protrusions 22 on each of the upright portions 21 with
which a side surface of the article comes in contact.
[0050] As illustrated in FIG. 5, the conveyance appa-
ratus 1 according to the embodiment may include rein-
forcing members 51 on the side of the back surface 93
in the first region A near the end 11E on the downstream
side of each of the troughs 11. As illustrated in FIG. 2,
no protrusions 92 may be provided in the region C1 on
the front surface opposite to the region on the back sur-
face 93 where each of the reinforcing members 51 is
provided.
[0051] As illustrated in FIG. 5, each of the reinforcing
member 51 may extend to the back surface 24 of each
of the upright portions 21. In such a case, as illustrated
in FIG. 2, no protrusions 92 may be provided in the region
C2 on the front surface opposite to the region on the back
surface 24 where each of the reinforcing members 51 is
provided.
[0052] Such configuration can increase the strength of
each of the troughs 11 while making the density D1 small-
er than the density D2.
[0053] Here, the reinforcing member 51 provided on
the side of the back surface 93 in the first region A and
the reinforcing member 51 provided on the side of the
back surface 24 of each of the upright portions 21 may
be integrated, or may be formed of different members.
[0054] As illustrated in FIG. 5, the conveyance appa-
ratus 1 according to the embodiment may include attach-
ments 31 and joints 32.
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[0055] As illustrated in FIG. 6, each of the attachments
31 extends in the conveyance direction MD, and includes
a member having a U-shaped cross section with an upper
side open. For example, as illustrated in FIGS. 2 and 6,
each of the attachments 31 is attached to a region of
each of the troughs 11 with no protrusions 92.
[0056] Each of the joints 32 is attached to each of the
attachments 31, and is detachable from a main body of
the conveyance apparatus 1. For example, as illustrated
in FIG. 6, each of the joints 32 is attached to a lower
surface 31D of each of the attachments 31. As illustrated
in FIG. 5, each of the joints 32 has a circular shape cor-
responding to an attachment (not illustrated) of the main
body of the conveyance apparatus 1.
[0057] In such configuration, each of the attachments
31 is attached to a region of each of the troughs 11 with
no protrusions 92. Each of the troughs 11 can thus be
attached to the main body of the conveyance apparatus
1 without influencing the arrangement of the protrusions
92 in each of the troughs 11.
[0058] As illustrated in FIG. 6, the conveyance appa-
ratus 1 according to the embodiment may include ribs 41
bent toward the side of the back surface 93 at the end
11E on the downstream side of each of the troughs 11.
As illustrated in FIG. 6, each of the ribs 41 may extend
to the end on the downstream side of each of the upright
portions 21. Such configuration can further enhance the
strength of each of the troughs 11.
[0059] In the conveyance apparatus 1 according to the
embodiment, as illustrated in FIGS. 7 to 9, the plurality
of protrusions 92 may be arranged along the conveyance
direction MD on the front surface 91.
[0060] For example, as illustrated in FIG. 7, the plurality
of protrusions 92 may be arranged in a plurality of lines
parallel to the conveyance direction MD on the front sur-
face 91. Although, in an example of FIG. 7, two lines are
formed by the arrangement of the protrusions 92, three
or more lines may be formed.
[0061] In the conveyance apparatus 1 according to the
embodiment, as illustrated in FIG. 8, the numbers of the
protrusions 92 arranged along the width direction W may
be different from each other depending on the positions
in the conveyance direction MD. Although, in an example
of FIG. 8, positions where one protrusion 92 is arranged
along the width direction W and positions where two pro-
trusions 92 are arranged along the width direction W are
mixed along the conveyance direction MD, the number
of the protrusions 92 arranged along the width direction
W is not limited to such numbers, and any number of
protrusions 92 may be arranged.
[0062] In the conveyance apparatus 1 according to the
embodiment, as illustrated in FIG. 9, the numbers of the
protrusions 92 arranged along the width direction W may
be the same as each other regardless of the positions in
the conveyance direction MD. Here, as illustrated in FIG.
9, the positions of the protrusions 92 in the width direction
W may be different from each other depending on the
positions in the conveyance direction MD. Although, in

an example of FIG. 9, a case in which two protrusions
92 are arranged along the width direction W has been
described, the present invention is not limited to such a
case. The present invention is applied to a case where
three or more protrusions 92 are arranged along the width
direction W.
[0063] The embodiment of the present invention has
been described in detail above. It is obvious to a person
skilled in the art that the present invention is not limited
to the embodiment in the present specification. The
present invention can be carried out in aspects corrected
and altered without departing from the gist and scope of
the present invention in the claims. Therefore, the
present specification is intended for exemplificative de-
scription and thus does not have any limitative meanings
to the present invention.

Reference Signs List

[0064]

1 conveyance apparatus
10 dispersion table
11 trough
12 pool hopper
13 weighing hopper
15 collection discharge chute
20 drive unit
21 upright portion
21A, 91A opening
22 protrusion
23 front surface
24, 93 back surface
31 attachment
32 joint
41 rib
51 reinforcing member
91 front surface (first sliding surface)
92 protrusion (second sliding surface)

Claims

1. A conveyance apparatus comprising:

a trough that receives an article from an outside
and conveys the article in a conveyance direc-
tion from upstream to downstream; and
a drive unit that drives the trough, wherein
the trough includes a plurality of protrusions on
a front surface on which the article is conveyed,
and
an opening passing from the front surface to a
back surface is formed at an end on a down-
stream side of the plurality of protrusions.

2. The conveyance apparatus according to claim 1,
wherein

7 8 
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a density of the protrusions in a first region near an
end on a downstream side of the trough is smaller
than a density of the protrusions in a second region
located on an upstream side of a region near an end
on a downstream side of the trough.

3. The conveyance apparatus according to claim 1 or
claim 2, wherein
heights of the protrusions in a first region near an
end on a downstream side of the trough are smaller
than heights of the protrusions in a second region
located on an upstream side of a first region near an
end on the downstream side of the trough.

4. The conveyance apparatus according to any one of
claims 1 to 3, comprising an upright portion that
stands upright from the front surface at both ends in
a width direction intersecting the conveyance direc-
tion of the trough, wherein

the upright portion includes a plurality of protru-
sions on an inner front surface in the width di-
rection, and
an opening passing from a front surface to a
back surface is formed at an end on a down-
stream side of a plurality of protrusions of the
upright portion.

5. The conveyance apparatus according to any one of
claims 1 to 4, comprising a reinforcing member on a
side of the back surface in a first region near an end
on the downstream side of the trough, wherein
the protrusions are not provided in a region on the
front surface opposite to a region on the back surface
where the reinforcing member is provided.

6. The conveyance apparatus according to any one of
claims 1 to 5, comprising:

an attachment having a U-shaped cross section,
the attachment being attached to a region where
the protrusions in the trough are not provided,
extending in the conveyance direction, and hav-
ing an upper side open; and
a joint that is attached to a lower surface of the
attachment and detachable from a main body of
the conveyance apparatus.

7. The conveyance apparatus according to any one of
claims 1 to 6, comprising a rib bent toward the side
of the back surface at an end on the downstream
side of the trough.

8. The conveyance apparatus according to any one of
claims 1 to 7, wherein

the plurality of protrusions are arranged in a
plurality of lines parallel to the conveyance di-

rection.

9. A conveyance apparatus comprising:

a trough that receives an article from an outside
and conveys the article in a conveyance direc-
tion from upstream to downstream; and
a drive unit that drives the trough, wherein
the trough includes:

a first sliding surface having a plurality of
openings; and
a second sliding surface that closes a part
of each of the openings and is located at an
inner position of the trough than the first slid-
ing surface, and

the second sliding surface is continuous with the
first sliding surface on an upstream side, a left
side, and a right side of each of the openings.

9 10 
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