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DESCRIPTTION
TITLE
CONVEYANCE ASSISTING APPARATUS, CONVEYANCE APPARATUS, AND
PACKAGE SORTING APPARATUS
FIELD
Embodiments of the present invention relate to a
conveyance assisting apparatus, a conveyance apparatus,
and a package sorting apparatus.
BACKGROUND
A package sorting apparatus that sorts a plurality of
packages in accordance with their conveyance destinations
in a package conveyance process is known. As a package
sorting apparatus, a configuration including a so-called
bomb-bay tray for feeding a package into a chute provided
below a rail when a placement portion on which the package
is placed is opened is known.
CITATION LIST
PATENT LITERATURE
[Patent Literature 1] Jpn. Pat. Appln. KOKAT
Publication No. 2008-56251
SUMMARY
TECHNICAL PROBLEM
An object of the present invention is to provide a
conveyance assisting apparatus, a conveyance apparatus,
and a package sorting apparatus capable of improving a
degree of freedom in arrangement of chutes.

SOLUTION TO PROBLEM
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According to an embodiment, a conveyance assisting
apparatus includes a placement portion, a base portion, a
support portion, a moving device, and a projecting
portion. The placement portion has a placement surface on
which a package is placed. The base portion is fixed to a
conveyance apparatus including a door portion that is
configured to be opened and closed between a closed
position where the package is placed on the door portion
and an open position where the package is dropped. The
support portion is provided on the base portion and
supports the placement portion so that the placement
portion is movable in a first direction between a first
position where the placement portion covers the door
portion and a second position where the placement portion
uncovers the door portion. The moving device is provided
on the base portion and is configured to move the
placement portion. The projecting portion is provided on
the placement surface and extends in a second direction
intersecting the first direction.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an explanatory view illustrating a
configuration of a package sorting apparatus according to
an embodiment.

FIG. 2 is a cross-sectional view illustrating a
configuration of the package sorting apparatus.

FIG. 3 is a perspective view illustrating a

configuration of a conveyance apparatus used in the
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package sorting apparatus.

FIG. 4 is a perspective view illustrating a
configuration of the conveyance apparatus.

FIG. 5 is a perspective view illustrating a
configuration of a conveyance apparatus main body of the
conveyance apparatus.

FIG. 6 is a crossg-sectional view illustrating a
configuration of an engaged portion and an engaging device
of the conveyance apparatus, and a second releasing
device.

FIG. 7 is a plan view illustrating a configuration of
a second returning device of the package sorting
apparatus.

FIG. 8 is a persgpective view illustrating a
configuration of a modification of the conveyance
apparatus.

FIG. 9 is a side view illustrating the configuration
of the conveyance apparatus.

DETAILED DESCRIPTION

A package sorting apparatus 10 according to an
embodiment will be described with reference to FIGS. 1 to
7.

FIG. 1 is an explanatory view illustrating a
configuration of the package sorting apparatus 10. FIG. 2
is a cross-sectional view illustrating the configuration
of the package sorting apparatus 10. FIG. 3 is a

perspective view illustrating a configuration of a



10

15

20

25

conveyance apparatus 40 used in the package sorting
apparatus 10. FIG. 4 is a perspective view illustrating
the configuration of the conveyance apparatus 40.

FIG. 5 is a perspective view illustrating a
configuration of a conveyance apparatus main body 41 used
in the conveyance apparatus 40. FIG. 6 is a cross-
sectional view illustrating a configuration of an engaged
portion 57, a second locking device 58, and a second
releasing device 82 used in the conveyance apparatus 40.
FIG. 7 is a plan view illustrating a configuration of a
second returning device 120 used in the package sorting
apparatus 10.

As illustrated in FIG. 1, the package sorting
apparatus 10 includes a sorting apparatus main body 20, an
induction 90, chutes 100, returning devices 105, and a
control device 125. Packages 5 are fed into the sorting
apparatus main body 20 by the induction 90, and are fed
into the chutes 100 corresponding to their conveyance
destinations by the sorting apparatus main body 20.

As illiustrated in FIG. 1, the sorting apparatus main
body 20 includes a rail 30, a plurality of conveyance
apparatuses 40 provided on the rail 30, a driving device
70 that moves the plurality of conveyance apparatuses 40
along the rail 30, and operation devices 80 that cause the
conveyance apparatuses 40 to perform an operation of
feeding the packages 5 into the chutes 100.

The rail 30 is able to guide traveling of the
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plurality of conveyance apparatuses 40. The rail 30
includes, for example, a pair of rail members arranged in
parallel to each other. As illustrated in FIGS. 1 and 2,
the rail 30 is formed in, for example, an annular shape.
The rail 30 includes a pair of rail members 31. One of the
rail members 31 is disposed inside the other one of the
rail members 31.

For example, the rail 30 is disposed at a
predetermined height position with respect to a floor 6 of
the installation place where the package sorting apparatus
10 is installed. The predetermined height position
referred here is a height that allows first chutes 101, to
be described below, of the chutes 100 to be disposed below
the rail 30. The rail 30 is disposed at a height position
that allows a worker to pass below the rail 30.

The plurality of conveyance apparatuses 40 is placed
on the rail 30. Among the plurality of conveyance
apparatuses 40, a pair of conveyance apparatuses 40
arranged adjacent to each other in the traveling direction
abut on each other in the traveling direction.

As illustrated in FIGS. 2 to 5, the conveyance
apparatuses 40 each include the conveyance apparatus main
body 41 and a conveyance assisting apparatus 50 fixed to
the conveyance apparatus main body 41.

As illustrated in FIG. 5, the conveyance apparatus
main body 41 includes a first base portion 42, wheels 43

provided on the first base portion 42, and a first
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placement portion 44 which is provided on the first base
portion 42 and on which at least one of the packages 5 can
be placed. The conveyance apparatus main body 41 is a so-
called bomb-bay tray in which the first placement portion
44 is configured to be openable, and when the first
placement portion 44 is opened, the package 5 placed on
the first placement portion 44 is fed into the
corresponding chute 100.

The first base portion 42 is formed in, for example,
a rectangular frame shape. The first base portion 42
includes, for example, a first member 42a, a second member
42b, a third member 42c¢, and a fourth member 42d, and is
formed by coupling these first to fourth members 42a, 42b,
42c, and 42d in a rectangular frame shape.

The first member 42a is formed in a rod shape
extending in one direction. The first member 42a is
disposed on the outer rail member 31. The second member
42b is formed in a rod shape extending in one direction.
The second member 42b is disposed on the inner rail member
31. The third member 42c is formed in a shape extending in
one direction, and has one end coupled to the first member
42a, for example, in a rotatable manner, and the other end
coupled to the second member 42b in a rotatable manner.
The fourth member 42d is formed in a shape extending in
one direction, and has one end coupled to the first member
42a in a rotatable manner and the other end fixed to the

second member 42b. The first base portion 42 configured in
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this manner is movably supported by the rail 30. As an
example, the first base portion 42 is movably supported
with respect to the rail 30 via the wheels 43.

The wheels 43 are configured to enable the conveyance
apparatus 40 to move along the rail 30. The plurality of
wheels 43 is provided on, for example, lower surfaces of
the first member 42a and the second member 42b. The wheels
43 provided on the first member 42a abut on the upper
surface 31la of the outer rail member 31. The wheels 43
provided on the second member 42b abut on the upper
surface 31a of the inner rail member 31.

The first placement portion 44 is an example of a
door portion that allows the package 5 to be placed
thereon when the first placement portion 44 is at a closed
position, and drops the package 5 to the first chute 101,
to be described below, of the chute 100 when the first
placement portion 44 is opened. As illustrated in FIGS. 3
to 5, the first placement portion 44 includes, for
example, a pair of plate members 45 rotatably supported by
the first base portion 42, and switches a state of
allowing the package 5 to be placed and a state of feeding
the package 5 by opening and closing the pair of plate
members 45. Specifically, the first placement portion 44
includes the pair of plate members 45 and an opeﬁing
device 47 that opens the pair of plate members 45 from a
closed state Pl to an opened state P2.

Each of the pair of plate members 45 is formed in,
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for example, a rectangular shape. The pair of plate
members 45 is rotatably supported by the first base
portion 42. In the present embodiment, each of the pair of
plate members 45 is formed integrally with, for example,
the third member 42c or the fourth member 42d. Since the
third member 42c and the fourth member 42d are supported
rotatably with respect to the first member 42a and the
second member 42b, the pair of plate members 45 is
supported rotatably with respect to the first base portion
42. In other words, the third member 42c and the fourth
member 42d function as rotation shafts that support the
pair of plate members 45 rotatably with respect to the
first base portion 42.

At both ends of the pair of plate members 45 in the
longitudinal direction, covering portions 45a that cover
gaps between the plate members 45 and the first member 42a
and between the plate members 45 and the second member 42b
when the pair of plate members 45 is in the closed state
P1 are formed. The covering portions 45a are formed in a
wall shape rising up with respect to the main surfaces of
the plate members 45.

The opening device 47 includes, for example, biasing
members 48 that are configured to bias the pair of plate
members 45 from the closed state Pl toward the opened
state P2, and a first locking device 49 that fixes the two
plate members 45 in the closed state PI1.

The closed state P1 is a state in which the package 5
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can be placed on the pair of plate members 45, and is a
state in which the pair of plate members 45 covers the
inside of the first base portion 42 formed in a frame
shape. In the closed state P1, for example, the pair of
plate members 45 is flush.

The opened state P2 is a state in which the pair of
plate members 45 has rotated from the closed state Pl to
be opened, and is a state in which the package 5 placed on
the pair of plate members 45 can be fed into the first
chute 101.

The biaging members 48 are, for example, helical
springs that are configured to bias the third member 42c
and the fourth member 42d serving as rotation shafts of
the pair of plate members 45 to put the pair of plate
members 45 in the opened state P2 from the closed state P1
with respect to the first member 42a and the second member
42b. The biasing members 48 are configured to bias the
plate members 45 from the closed state Pl to the opened
state P2, for example, by a configuration in which one end
portions abut on the second member 42b and the other end
portion abuts on the plate members 45.

The first locking device 49 includes, for example, an
engaging portion 49a provided on each of the pair of plate
members 45, and an engaged portion 49b provided on the
first base portion 42 and engaged with the engaging
portion 49a when the pair of plate members 45 is in the

closed state P1.
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Engagement of the engaging portions 49a of the pair
of plate members 45 with the engaged portions 49b holds
the pair of plate members 45 in the closed state P1l. The
engaged portions 49b are configured such that the
engagement state with the engaging portion 49%9a can be
released when operated from the outside.

As illustrated in FIGS. 3 and 4, the conveyance
assisting apparatus 50 includes a second base portion 51
fixed to the first base portion 42 of the conveyance
apparatus main body 41, a second placement portion 52
provided on the second base portion 51 and on which the
package 5 can be placed, and a moving device 60 capable of
moving the package 5 placed on the second placement
portion 52 to feed the package 5 into a second chute 102,
to be described below, of the chute 100.

The second base portion 51 positions the second
placement portion 52 at a position of a predetermined
height with respect to the first base portion 42. The
predetermined height referred here is a height at which
the package 5 placéd on the first placement portion 44
does not interfere with the second placement portion 52.
The second base portion 51 includes, for example, a first
fixing member 51la fixed to the first member 42a and a
second fixing member 51b fixed to the second member 42b.

The first fixing member 5la is formed in, for
example, a box shape capable of housing a winding device

61, to be described below, of the moving device 60 and a
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placement member 54, to be described below, of the second
placement portion 52. The first fixing member 5la is
formed in, for example, a rectangular parallelepiped shape
in which a part of the upper surface is open. The first
fixing member 5la is fixed to the upper surface of the
first member 42a in an orientation in which the
longitudinal direction thereof is parallel to the first
member 42a. The first fixing member 5la is fixed to the
first member 42a by, for example, a fixing member. The
fixing member is, for example, a screw.

The second fixing member 51b is formed in, for
example, a plate shape elongated in one direction. The
second fixing member 51b is fixed to the second member 42b
in an orientation in which the longitudinal direction of
the second fixing member 51b is along the longitudinal
direction of the second member 42b. The second fixing
member 51b is fixed to the second member 42b by, for
example, a fixing member. The fixing member is, for
example, a screw.

Ag illustrated in FIGS. 3, 4, and 6, the second
placement portion 52 includes, for example, a placement
member 54 configured to be movable, a second rail 55 that
supports the placement member 54, and a second locking
device 58 that fixes the placement member 54 in a state
where the package 5 can be placed.

The placement member 54 is configured to be movable,

for example, between a developed state P3 in which the
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placement member 54 is developed in a plate shape and a
wound state P4 in which the placement member 54 is wound
around one shaft. In other words, the placement member 54
is configured to be movable from a first position where
the placement member 54 is in the developed state P3 to a
second position where the placement member 54 is in the
wound state P4. As the placement member 54, a bellows
member is used as an example of a member movable between
the developed state P3 and the wound state P4.

The placement member 54 has a size that covers the
upper side of the first placement portion 44 when in the
developed state P3. When the placement member 54 is in the
wound state P4, the placement member 54 opens a space
between a first rail member 55a and a second rail member
55b, which will be described below, of the second rail 55
so that the package 5 can be placed on the first placement
portion 44 through the space between the first rail member
55a and the second rail member 55b.

The placement member 54 includes, for example, a
plurality of rectangular plate members 54a elongated in
one direction. The plurality of plate members 54a is
formed from, for example, a metal material. The plurality
of plate members 54a is arranged along one direction in an
orientation in which edges, along the longitudinal
direction, of a pair of adjacent ones of the plate members
54a face each other. The pair of adjacent plate members

54a is coupled to each other so that the adjacent plate
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members 54a are rotatable about the edges along the
longitudinal direction.

As illustrated in FIG. 6, the placement member 54 is
provided with an engaged portion 57 configured to be
engageable with the second locking device 58. For example,
the engaged portion 57 is provided at one end of the
placement member 54 on the second fixing member 51b side
in the longitudinal direction. The engaged portion 57 is
configured, for example, by fixing an engaged member 57a
having a U-shape in a plane to one end of the placement
member 54 in the longitudinal direction. In the engaged
member 57a, for example, both ends 57al of the engaged
member 57a are fixed to the placement member 54 via a
fixing member 57b.

The second rail 55 is configured to support the
placement member 54 in the developed state P3 in an
orientation in which the package 5 can be placed on an
upper surface 54b of the placement member 54. The second
rail 55 supports the placement member 54 in the developed
state P3 in an orientation covering the first placement
portion 44. In addition, the second rail 55 is able to
support the movement of the placement member 54 between
the developed state P3 and the wound state P4.

For example, the second rail 55 supports the edge
portions, along the lateral direction, of each of the
plurality of plate members 54a so that the plate members

54a are movable between the developed state P3 in which
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the placement member 54 is developed and a wound state P4
in which the placement member 54 is wound. The second rail
55 includes, for example, the first rail member 55a and
the second rail member 55b.

The first rail member 55a is able to support one edge
portions, along the lateral direction, of the plurality of
plate members 54a. The first rail member 55a is formed in
a shape extending in one direction. One end portion of the
first rail member 55a is fixed to an upper portion of the
first fixing member 5la. The other end portion of the
first rail member 55a 1s fixed to an upper portion of the
second fixing member 51b. In the first rail member 55a, a
groove 55al for accommodating one edge portions, along the
lateral direction, of the plurality of plate members 54a
is formed.

The second rail member 55b is able to support the
other edge portions, along the lateral direction, of the
plurality of plate members 54a. The second rail member 55b
is formed in a shape extending in one direction. One end
portion of the second rail member 55b is fixed to an upper
portion of the first fixing member 5la. The other end
portion of the second rail member 55b is fixed to an upper
portion of the second fixing member 51b. In the second
rail member 55b, a groove 55bl for accommodating the other
edge portions, along the lateral direction, of the
plurality of plate members 54a is formed.

In the second placement portion 52 configured as
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described above, the placement member 54 moves in the
first direction when moving from the developed state P3
(first position) to the wound state P4 (second position).
Here, in the present embodiment, since the placement
member 54 is supported by the second rail 55, the first
direction is parallel to the upper surface 54b.

The second placement portion 52 configured as
described above is configured such that, for example, the
maximum loading capacity of the second placement portion
52 is larger than the maximum loading capacity of the
first placement portion 44. The placement member 54 of the
second placement portion 52 configured as described above
moves from the developed state P3 (first position) to the
wound state P4 (second position), thereby feeding the
package 5 into the second chute 102.

As illustrated in FIG. 6, the second locking device
58 is configured to be capable of fixing the placement
member 54 in the developed state P3 by engaging with the
placement member 54 in the developed state P3. In
addition, the second locking device 58 is able to release
the fixation of the placement member 54 when. a
predetermined operation is performed from the outside. The
second locking device 58 is configured to be engageable
with the placement member 54, for example, via the engaged
portion 57 provided on the placement member 54.

The second locking device 58 includes, for example, a

case 58a fixed to the second fixing member 51b of the
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second base portion 51, an engaging member 58b
accommodated in the casge 58a and to which the engaged
pértion 57 is engaged, an operation portion 58c to which
an operation is input from the outside, and a coupling
mechanism 58d that couples the operation portion 58c and
the engaging member 58b.

The case 58a ig disposed at a position facing the
engaged portion 57 in the moving direction of the engaged
portion 57 along with the movement of the placement member
54 from the wound state P4 to the developed state P3. In
the case 58a, an opening 58al is formed at a position
facing the engaged portion 57 of the engaged portion 57 in
the moving direction. The distal end portion of the
engaged portion 57 is inserted into the opening 58al along
with the movement of the engaged portion 57 when the
placement member 54 moves from the wound state P4 to the
developed state P3.

The engaging member 58b is configured to be capable
of engaging the engaged portion 57 therewith and releasing
the engagement with the engaged portion 57 when the
operation portion 58c is operated. The engaging member 58b
is formed, for example, in a plate shape and is rotatably
supported by a first rotation shaft 58a2 in the case 58a.
A recessed portion 58bl that accommodates the distal end
portion of the engaged portion 57 in the projecting
direction from the placement member 54 is formed at an

edge portion of the engaging member 58b.
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The engaging member 58b configured as described above
ig supported in the case 58a such that the recessed
portion 58bl is rotatable between a release position P5
and an engagement position P6. The release position P5 is
a position where the recessed portion 58bl faces the
distal end of the engaged portion 57 along the moving
direction of the engaged portion 57 when the placement
member 54 moves from the wound state P4 to the developed
state P3. The engagement position P6 is a position of the
recessed portion 58bl after rotation from the release
position P5 and a position where the distal end portion of
the engaged portion 57 is engaged with the concave portion
58bl. In FIG. 6, the engaging member 58b at the release
position P5 is indicated by a two-dot chain line, and the
engaging member 58b at the engagement position P6 is
indicated by a solid line.

The engaging member 58b is biased from the release
position P5 toward the engagement position P6. For
example, the second locking device 58 includes a spring
58e that is provided around the first rotation shaft 58a2
and biaseg the engaging member 58b from the release
position P5 to the engagement position P6.

The operation portion 58c is provided, for example,
on the gide of the case 58a opposite to the opening 58al.
The operation portion 58c is formed in, for example, a
shape elongated in one direction. A part of the operation

portion 58c i1s accommodated in the case 58a. The operation
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portion 58c i1s rotatably supported in the case 58a by a
second rotation shaft 58a3. The operation portion 58c is
operated to rotate about the second rotation shaft 58a3.
The second rotation shaft 58a3 is formed to be parallel to
the first rotation shaft 58a2.

The coupling mechanism 58d is able to rotate the
engaging member 58b from the engagement position P6 to the
release position P5 by transmitting the rotation of the
operation portion 58c to the engaging member 58b. The
coupling mechanism 58d is coupled to, for example, a
portion of the operation portion 58c on the engaging
member 58b side with respect to the second rotation shaft
58a3, and coupled to the engaging member 58b.

More specifically, the coupling mechanism 58d
includes, for example, a coupling member 58dl having a
shape elongated in one direction, a third rotation shaft
58d2, and a fourth rotation shaft 58d3. One end portion of
the coupling member 58d1 is rotatably coupled to a portion
of the operation portion 58c on the engaging member 58b
gside with respect to the second rotation shaft 58a3 by the
third rotation shaft 58d2. The third rotation shaft 58d2
is formed to be parallel to the first rotation shaft 58a2.
The other end portion of the coupling member 58dl is
rotatably coupled to the engaging member 58b by the fourth
rotation shaft 58d3. The fourth rotation shaft 58d3 is
formed to be parallel to the first rotation shaft 58a2.

As illustrated in FIGS. 3 and 4, the moving device 60



is configured to move the packages 5 placed on an upper
surface 52a of the second placement portion 52, that is,
the upper surface 54b of the placement member 54 in the
developed state P3 so that the package can be fed into the
second chute 102.

The moving device 60 is, for example, a winding
device that moves the placement member 54 from the
developed state P3 to the wound state P4.

The moving device 60 is provided in the first fixing
member 5la. For example, to the moving device 60, one end
of the placement member 54 is fixed. The moving device 60
biases the placement member 54 to move it from the
developed state P3 to the wound state P4. The moving
device 60 is, for example, a spring.

The moving device 60 is able to adjust a winding
speed of the placement member 54, for example. In a case
where the moving device 60 includes, for example, a
spring, the winding speed of the placement member 54 can
be adjusted by replacing the spring.

In addition, on the upper surface 54b serving as the
placement surface of the placement member 54, a projecting
portion 62 is provided. The projecting portion 62 projects
from the upper surface 54b. Further, the projecting
portion 62 is formed in a shape extending along a second
direction intersecting with the first direction, which is
a moving direction of the placement member 54 when the

placement member 54 moves from the developed state P3
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(first position) to the wound state P4 (second position).

The projecting portion 62 is able to abut on one of
the packages 5 that is placed on the upper surface 54b of
the placement member 54 when the package 5 moves on the
upper surface 54b while the placement member 54 moves from
the developed state P3 to the wound state P4.

Here, movement of the package 5 on the upper surface
54b of the placement member 54 means, for example, that
the placement member 54 slides with respect to the package
5 when the placement member 54 moves from the developed
state P3 to the wound state P4 while the package 5 placed
on the upper surface 54b of the placement member 54 in the
developed state P3 is about to stay there by its own
weight.

The projecting portion 62 is provided at one end of
the placement member 54 on the second fixing member 51b
side. The projecting portion 62 is formed in a shape
projecting upward from the placement member 54. Further,
the projecting portion 62 is formed in a shape extending
from the vicinity of one end to the vicinity of the other
end of the placement member 54 in the lateral direction.
Here, the lateral direction of the placement member 54 is
a direction parallel to the rotation shaft when the
placement member 54 moves to the wound state P4, and is
the width direction of the second rail 55. The projecting
portion 62 is formed in, for example, a plate shape. The

lateral direction of the placement member 54 is an example
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of the second direction intersecting the first direction
that is the moving direction of the placement member 54.

In addition, the conveyance apparatus 40 includes
application portions 65 to which a driving force for
traveling on the rail 30 is applied from the driving
device 70. As illustrated in FIG. 1, for example, the
application portions 65 are provided at an end portion of
the conveyance apparatus 40 oﬁ the outer peripheral side
of the rail 30. The application portions 65 are provided,
for example, on the second member 42b that is an end
portion of the first base portion 42 on the outer rail
member 31 side. The application portions 65 are formed in
a shape projecting from the second members 42b.

For example, the driving device 70 is configured to
move the plurality of conveyance apparatuses 40 along the
rail 30 by biasing the application portions 65 forward in
the traveling direction of the conveyance apparatus 40.
The driving device 70 is provided outside the outer rail
member 31 of the rail 30 and the number of the driving
device 70 is, for example, one. The driving device 70
includes, for example, a pair of rollers 71 and a driving
portion 72 that rotates the pair of rollers.

The pair of rollers 71 is provided to be separated
from each other in the vertical direction. In addition,
the pair of rollers 71 is provided so that the application
portion 65 can be sandwiched between the pair of rollers

71. The rotation shafts of the pair of rollers 71 are
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parallel to a direction orthogonal to the traveling
direction of the conveyance apparatus 40.

The driving portion 72 is configured to rotate at
least one of the pair of rollers 71, for example, both
rollers 71 in a direction in which the application portion
65 is pushed out from a position between the pair of
rollers 71. The driving portion 72 includes, for example,
a motor.

In the present embodiment, each of the operation
devices 80 is able to release the fixation of the pair of
plate members 45 by the first locking device 49 of the
conveyance apparatus main body 41 and release the fixation
of the placement member 54 by the second locking device 58
of the conveyance assisting apparatus 50. The operation
device 80 includes, for example,'a first releasing device
81 that releases the fixation by the first locking device
49 and the second releasing device 82 that releases the
fixation by the second locking device 58.

The first releasing device (first device) 81 is
provided, for example, in the vicinity of the first chute
101 of the rail 30, and configured to operate the
conveyance apparatus 40 that has moved to the first chute
101. The first releasing device 81 operates the engaged
portions 49b of the first locking device 49 to release the
engagement between the engaged portions 49b and the
engaging portions 49a of the pair of plate members 45.

As illustrated in FIG. 1, the first releasing devices
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81 are disposed at positions where the packages 5 can be
fed into the first chutes 101 of the chutes 100. Here, the
position where the package 5 can be fed into each of the
first chutes 101 is a position where the package 5 that
falls into the first chute 101 when the engagement of the
engaged portions 49b and the engaging portions 49a of the
pair of plate members 45 is released to open the pair of
plate members 45. The first releasing devices 81 are
provided inside the inner rail member 31 of the rail 30,
and the number of the first releasing devices 81 is, for
example, a number corresponding to the first chutes 101.

Each of the second releasing devices (second devices)
82 is provided, for example, in the vicinity of the
corresponding second chute 102 of the rail 30, and is
configured to operate the conveyance apparatus 40 that has
moved to the second chute 102. As illustrated in FIG. 6,
the second releasing device 82 is able to operate the
operation portion 58c of the second loéking device 58. The
second releasing device 82 includes, for example, an
abutting portion 82a that abuts on the operation portion
58¢c from below, and a driving portion 82b that moves the
abutting portion 82a in the vertical direction.

The driving portion 82b causes the abutting portion
82a to abut on the operation portion 58c of the conveyance
apparatus 40 in the developed state P3 of the placement
member 54 from below. Then, the driving portion 82b

rotates the engaging member 58b of the second locking



10

15

20

25

device 58 to the release position P5 by moving the
abutting portion 82a upward.

As illustrated in FIG. 1, the second releasing
deviceg 82 are disposed at positions where the packages 5
can be fed into the second chutes 102 of the chutes 100.
Here, the position where the package 5 can be fed into
each of the second chutes 102 is a position where the
package 5 is moved to be fed into the second chute 102 as
the placement member 54 moves from the developed state P3
to the wound state P4. The second releasing devices 82 are
provided inside the inner rail member 31 of the rail 30,
and the number of the second releasing devices 82 is, for
example, a number corresponding to the second chutes 102.

The second releasing devices 82 configured as
described above are also used as parts of the second
returning device 120 to be described below of each of the
returning devices 105. In addition, one second releasing
device 82 is provided on the secondary side of the guide
rail 122 of the second returning device 120.

The induction 90 is able to convey the packages 5 to
the rail 30. The induction 90 is, for example, a belt
conveyor or a roller conveyor. The induction 90 places the
packages 5 fed by, for example, a worker on the plurality
of conveyance apparatuses 40 on the rail 30.

The plurality of chutes 100 is provided according to
conveyance destinations of the packages 5. The chutes 100

include a plurality of first chutes 101 disposed below the
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rail 30 and a plurality of second chutes 102 disposed
inside the rail 30 or outside the rail 30.

Ags illustrated in FIG. 2, each of the first chutes
101 is, for example, a container disposed below the rail
30. The package 5 placed on the first placement portion 44
of the conveyance apparatus main body 41 is fed into the
first chute 101.

The second chutes 102 are provided, for example,
outgide the rail 30. The second chutes 102 each comprises,
for example, a bottom wall 104 extending in one direction
to form an inclined surface 103. The inclined surface 103
ig formed in a surface on which the packages 5 can be fed
from the second placement portions 52 of the plurality of
conveyance apparatuses 40 disposed on the rail 30.

The height position of one end of the inclined
surface 103 on the rail 30 side is set to a height
position enabling feeding of the packages 5 from the
second placement portions 52. The height position of one
end of the inclined surface 103 on the rail 30 side is set
to, for example, a height position slightly lower than the
upper surfaces 52a of the second placement portions 52.

The returning devices 105 each is configured to
return the pair of plate members 45 from the opened state
P2 to the closed state P1l, and return the placement member
54 in the wound state P2 to the developed state P3. The
returning device 105 includes, for example, a first

returning device 110 that returns the pair of plate
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members 45 in the opened state P2 to the closed state P1,
and a second returning device 120 that returns the
placement member 54 in the wound state P2 to the developed
state P3.

The first returning device 110 is provided between
the first chute 101 and the induction 90 disposed at the
last part of the conveyance apparatus 40 in the traveling
direction. The first returning device 110 is able to move
the pair of plate members 45 in the opened state P2 to the
closed state Pl along with the traveling of the conveyance
apparatus 40.

As illustrated in FIGS. 1 and 3, the second returning
device 120 includes, for example, a guided portion 121
provided to be movable integrally with the placement
member 54, and a guide rail 122 that abuts on the guided
portion 121 as the conveyance apparatus 40 travels and
guides the guided portion 121 to a position where the
engaged portion 57 is engaged with the engaging member 58b
of the gecond locking device 58.

As illustrated in FIGS. 3 and 4, the guided portion
121 includes, for example, a fifth rotation shaft 121a
provided on the projecting portion 62 and a roller 121b
provided rotatably on the fifth rotation shaft 121a.

The fifth rotation shaft 121a is fixed, for example,
to the projecting portion 62 at the center, in the width
direction, of a surface that is the rear surface, in the

moving direction, of the projecting portion 62 when the
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placement member 54 moves from the developed state P3 to
the wound state P4. The fifth rotation shaft 12la is
formed to be parallel to the vertical direction. The
roller 121b is rotatably supported by the upper end
portion of the fifth rotation shaft 121a.

As illustrated in FIGS. 1 and 7, the guide rail 122
is provided between the second chute 102 and the induction
90 disposed at the last part of the conveyance apparatus
40 in the traveling direction. The guide rail 122 is
disposed on the front side, in the moving direction of the
roller 121b when the placement member 54 moves from the
developed state P3 to the wound state P4, with respect to
the roller 121b when the placement member 54 is in the
wound state P4, and at a position where the guide rail 122
abuts on the roller 121b. The guide rail 122 is formed in
a shape extending in a direction intersecting the rail 30.

The second releasing device 82 used in the second
returning device 120 is provided at a position where the
second releasing device 82 moves the engaging member 58b
to the release position P5 before the engaged portion 57
is moved, by the guided portion 121 and the guide rail
122, to a position where the engaged portion 57 can be
engaged with the engaging member 58b.

The control device 125 is able to control the driving
device 70, the plurality of first releasing devices 81,
and the plurality of second releasing devices 82.

Specifically, in order to feed the package 5 placed on the



10

15

20

25

conveyance apparatus 40 into one of the first chutes 101
or the second chutes 102, the control device 125 drives
one of the first releasing devices 81 or the second
releasing devices 82 at a timing when the package 5 is fed
into the first chute 101 or the second chute 102.

For example, the control device 125 controls the
plurality of first releasing devices 81 and the plurality
of second releasing devices 82 according to the condition
of the package 5 based on a program stored in advance. The
condition of the package 5 is, for example, the weight of
the package 5. The control device 125 includes, for
example, an operation portion for inputting a condition of
the package 5. The operation portion is operated by a
worker.

The contfol device 125 may include, for example, a
processor and a storage medium. The processor may include,
for example, one or more integrated circuits.

Next, an example of sorting work of the packages 5 by
the package sorting apparatus 10 will be described. First,
the driving device 70 is driven by the control device 125.
When the driving device 70 is driven, the pair of rollers
71 is rotated. The rotation of the pair of rollers 71
pushes out the application portions 65 sandwiched between
the pair of rollers 71 forward in the traveling direction
of the conveyance apparatus 40. Since the application
portion 65 is pushed out, the conveyance apparatus 40 is

pushed out forward in the traveling direction and starts
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traveling.

In addition, for example, a worker inputs a sorting
condition for sorting each package 5 into one of the
chutes 100 based on the conveyance destination to the
control device 125. Alternatively, the induction 90 may be
provided with a detection device that detects a condition
for sorting the package 5, and the control device 125 may
detect the condition for sorting the package 5 using the
detection device.

In the present embodiment, the sorting condition
includes the weight of the package 5. The package 5 is
placed on the first placement portion 44 or the second
placement portion 52 depending on its weight.
Specifically, in a case where its weight is equal to or
less than the maximum loading capacity of the first
placement portion 44, the package 5 is placed on the first
placement portion 44. In a case where the weight is larger
than the maximum loading capacity of the first placement
portion 44, the package 5 is placed on the second
placement portion 52.

The control device 125 drives the second releasing
device 82 provided between the guide rail 122 of the
second returning device 120 and the induction 90 based on
the sorting condition of the package 5. That is, for the
package 5 to be fed into the first chute 101, the control
device 125 drives the second releasing device 82 provided

between the guide rail 122 and the induction 90 to move
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the placement member 54 in the developed state P3 to the
wound state P4 in order to place the package 5 on the
first placement portion 44.

When the second releasing device 82 is driven, the
driving portion 82b moves the abutting portion 82a upward.
When the abutting portion 82a is moved upward, the
abutting portion abuts, from below, on one end portion of
the operation portion 58c projecting from the case 58a to
move the one end portion upward.

When the one end portion is moved upward, the
operation portion 58c rotates about the second rotation
shaft 58a3. The operation portion 58c rotates about the
second rotation shaft 58a3 to rotate the engaging member
58b from the engagement position P6 to the release
position PS5 against the biasing force of the spring 58d
via the coupling mechanism 58d.

When the engaging member 58b is moved to the release
position P5, the engaged portion 57 is moved in a
direction away from the recessed portion 58bl of the
engaging member 58b by the tensile force of the winding
device 61 acting on the placement member 54. When the
engaged portion 57 is separated from the recessed portion
58bl, the engagement between the engaged portion 57 and
the engaging member 58b is released.

When the engagement of the engaged portion 57 and the
engaging member 58b is released, the placement member 54

moves from the developed state P3 to the wound state P4 by
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the tensile force of the winding device 61. The movement
of the placement member 54 from the developed state P3 to
the wound state P4 is guided by the second rail 55.

As described above, before reaching the induction 90,
the plurality of conveyance apparatuses 40 is brought into
the developed state P3 or the wound state P4 of the
placement member 54 of the second placement portion 52
according to the packages 5 placed thereon.

Each of the packages 5 fed from the induction 90 is
placed on the first placement portion 44 or the second
placement portion 52 of the corresponding conveyance
apparatus 40.

For the conveyance apparatus 40 having the package 5
placed on the first placement portion 44, the control
device 125 drives the first releasing device 81 at the
timing of feeding the package 5 into the first chute 101.

When receiving a drive signal from the control device
125, the first releasing device 81 operates the engaged
portions 49b of the first locking device 49. The engaged
portions 49b are operated from the first releasing device
81 to release the engagement with the engaging portions
49a of the pair of plate members 45. When the engagement
between the engaging portions 4%a of the pair of plate
members 45 and the engaged portions 49b is released, the
pair of plate members 45 is displaced from the closed
state Pl to the opened state P2 by the biasing force of

the biasing members 48. When the pair of plate members 45
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is in the opened state P2, the package 5 placed on the
first placement portion 44 falls due to gravity and is fed
into the first chute 101.

For the conveyance apparatus 40 having the package 5
placed on the second placement portion 52, the control
device 125 drives the second releasing device 82 at the
timing of feeding the package 5 into the second chute 102.

When receiving a drive signal from the control device
125, the second releasing device 82 drives the driving
portion 82b to release the engagement between the engaged
portion 57 and the second locking device 58. When the
engagement between the engaged portion 57 and the second
locking device 58 is released, the placement member 54 is
wound by the winding device 61 to move to the wound state
P4.

When the placement member 54 moves from the developed
state P3 to the moved state P4, the package 5 placed on
the placement member 54 moves together with the placement
member 54. Alternatively, the package 5 placed on the
placement member 54 is moved by being pushed by the
projecting portion 62 when the placement member 54 moves
from the developed state P3 to the wound state P4. As
described above, the package 5 placed on the placement
member 54 is moved along with the movement of the
placement member 54, thereby being moved to the outside of
the second placement portion 52 and fed into the second

chute 102.
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When the conveyance apparatus 40 reaches the first
returning device 110, the control device 125 drives the
first returning device 110. When receiving a drive signal
from the control device 125, the first returning device
110 closes the pair of plate members 45 in the opened
state P2 to bring the pair of plate members 45 into the
closed state P1. When the pair of plate members 45 is
brought into the closed state P1l, the engaging portions
49a are engaged with the engaged portions 49b, whereby the
pair of plate members 45 is fixed in the closed state P1.

When the conveyance apparatus 40 reaches the guide
rail 122 of the second returning device 120, the roller
121b of thebguided portion 121 abuts on the guide rail
122. As illustrated in FIG. 7, when the roller 121b abuts
on the guide rail 122, the roller 121b moves along the
guide rail 122 as the conveyance apparatus 40 travels.

As the roller 121b moves along the guide rail 122,
the placement member 54 moves from the wound state P4 to
the developed state P3. When the placement member 54 moves
from the wound state P4 to the developed state P3, the
engaged portion 57 moves toward the second locking device
58.

The control device 125 also drives the driving
portion 82b of the second releasing device 82. When the
driving portion 82b is driven, the engaging member 58b is
rotated from the engagement position P6 to the release

position P5 before the engaged portion 57 reaches the
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position where it can be engaged with the engaging member
58b. Then, at the timing when the conveyance apparatus 40
passes through the guide rail 122, the distal end portion

of the engaged portion 57 enters the case 58a through the

' opening 58al of the case 58a of the second locking device

58 and is fitted into the recessed portion 58bl of the
engaging member 58b at the release position P5.

Then, at the timing when the engaged portion 57 is
engaged with the engaging member 58b or immediately
thereafter, the conveyance apparatus 40 passes through the
second releasing device 82, so that the operation on the
operation portion 58c is released, and the engaging member
58b returns to the engagement position P6. When the
engaging member 58b returns to the engagement position P6,
the state in which the engaged portion 57 is engaged with
the engaging member 58b is locked.

Alternatively, the control device 125 may return the
engaging member 58b to the engagement position P6 by
driving the driving portion 82b to lower the abutting
portion 82a at the timing when the engaged portion 57 is
accommodated in the recessed portion 58bl of the engaging
member 58b.

As described above, according to the package sorting
apparatus 10, the second releasing device 82 switches the
state of the placement member 54 of the second placement
portion 52 between the developed state P3 and the wound

state P4 on the primary sgside of the induction 90 according
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to the sorting condition of the package 5 placed on the
conveyance apparatus 40, so that the package 5 can be
placed on the first placement portion 44 or the second
placement portion 52 by the induction 90. Then, the
package 5 can be fed into the first chute 101 or the
second chute 102.

Since the conveyance apparatus 40 includes the
conveyance assisting apparatus 50, the second chutes 102
can be disposed on the gide of the rail 30. This improves
the degree of freedom in the arrangement of the second
chutes 102.

The conveyance apparatus 40 is configured such that
one of the packages 5 can be placed on each of the first
placement portion 44 of the conveyance apparatus main body
41 and the second placement portion 52 of the conveyance
assisting apparatus 50. Therefore, the conveyance
apparatus 40 can convey the packages 5 having different
sorting conditions, so that the efficiency of sorting the
packages 5 can be improved.

Furthermore, by placing one of the packages 5 that is
lighter on the first placement portion 44 of the
conveyance apparatus main body 41 and placing one of the
packages 5 that is heavier on the second placement portion
52 of the conveyance assisting apparatus 50, it 1is
possible to prevent the previously fed package 5 from
being damaged by the subsequently fed package 5 in the

first chute 101.
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Furthermore, since the placement member 54 is
provided with the projecting portion 62, even if the
package 5 slides on the upper surface 54b of the placement
member 54 when the placement member 54 moves from the
developed state P3 to the wound state P4, the projecting
portion 62 abuts on the package 5. As a result, the
package 5 is moved by the projecting portion 62 and the
placement member 54 and fed into the second chute 102. In
this manner, even if the package 5 slides with respect to
the placement member 54, the package 5 can be fed into the
second chute 102 by the projecting portion 62. In
addition, since the package 5 is moved by the projecting
portion 62, it is possible to prevent the package 5 from
falling from the second placement portion 52 to the first
placement portion 44.

Furthermore, the conveyance apparatus 40 can be
configured by fixing the second base portion 51 to the
first base portion 42 of the conveyance apparatus main
body 41. Therefore, the conveyance apparatus main body 41
can be used alone. In other words, the.conveyance
apparatus 40 can be configured by fixing the conveyance
assisting apparatus 50 to the conveyance apparatus main
body 41 that has been used alone.

Furthermore, the time length from the start to the
completion of feeding the package 5 into the second chute
102 by the conveyance apparatus 40 can be adjusted by the

winding device 61 of the moving device 60. Therefore, by
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adjusting the speed of winding by the winding device 61,
the efficiency of sorting the packages 5 can be improved.

Furthermore, since the package sorting apparatus 10
is configured by disposing the first chutes 101 below the
rail 30, the rail 30 is disposed at a high place with
regpect to the floor 6. Therefore, a worker can pass below
the rail 30 through regions other than the first chutes
101.

Furthermore, since the package sorting apparatus 10
is configured by disposing the second chutes 102 on the
side of the rail 30, the degree of freedom in installation
of the second chutes 102 is high. Therefore, the degree of
freedom of installation of the package sorting apparatus
10 can be improved.

Furthermore, since the second returning device 120
that returns the placement member 54 from the wound state
P4 to the developed state P3 includes the guided portion
121 that moves integrally with the placement member 54 and
the guide rail 122 that guides the movement of the guided
portion 121, it is possible to return the placement member
54 to the developed state P3 as the conveyance apparatus
40 travels. Therefore, a complicated configuration is not
required as a configuration for returning the placement
member 54 from the wound state P4 to the developed state
P3, so that the second returning device 120 can have a
simple configuration.

As described above, according to the package sorting
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apparatus 10 according to the present embodiment, the
conveyance apparatuses 40 each includes the conveyance
assisting apparatus 50, so that the second chutes 102 can
be arranged on the side of the rail 30, and thus the
degree of freedom in the arrangement of the second chutes
102 can be improved.

In the above example, the configuration in which one
of the first placement portion 44 or the second placement
portion 52 is selected as the placement position of each
of the packages 5 based on the weight of the package 5 has
been described as an example. Then, the configuration in
which the package 5 fed into the first chute 101 can be
prevented from being damaged due to the smaller weight of
the package 5 fed into the first chute 101 than the weight
of the package 5 fed into the second chute 102 has been
described. However, the condition for selecting the first
placement portion 44 or the second placement portion 52 as
the placement position of the package 5 is not limited to
the weight of the package 5. In another example, the
control device 125 may select the placement position of
the package 5 baged on at least one of the size, shape, or
type of the package 5.

In the above example, the configuration of the
conveyance apparatus 40 including the conveyance apparatus
main body 41 and the conveyance assisting apparatus 50 has
been described as an example, but the present invention is

not limited thereto. For example, the conveyance apparatus
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40 may not include the conveyance apparatus main body 41,
and may include the conveyance assisting apparatus 50 and
the wheels 43 that support the conveyance assisting
apparatus 50 so that the conveyance assisting apparatus 50
is able to travel with respect to the rail 30.

That is, the conveyance apparatus 40 may not include
the conveyance apparatus main body 41, and may include the
second base portion 51, the second placement portion 52
which is provided on the second base portion 51 and on
which the package 5 can be placed, and the moving device
60 which can move the package 5 placed on the second
placement portion 52 to feed it into the second chute 102.

An example of this modification will be described
with reference to FIGS. 8 and 9. FIG. 8 is a perspective
view illustrating a configuration of a conveyance
apparatus 40A. FIG. 9 is a side view illustrating the
configuration of the conveyance apparatus 40A.

As illustrated in FIGS. 8 and 9, the conveyance
apparatus 40A includes a base portion 130, a placement
portion 140 which is provided on the base portion 130 and
on which the package 5 can be placed, a moving device 150
which moves the package 5 placed on the placement portion
140 along the placement portion 140 to feed the package 5
into the second sorting chute 102 of the placement portion
140, and a locking device 160.

The base portion 130 includes, for example, a fifth

member 131, a sixth member 132, and wheels 133.
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The fifth member 131 is formed in a shape elongated
in one direction. The fifth member 131 is disposed above
the inner rail member 31 of the rail 30. The fifth member
131 is formed in, for example, a box shape for
accommodating a winding device 152b, to be described
below, of a moving device 150.

The gixth member 132 is formed in a shape elongated
in one direction. The sixth member 132 is disposed on the
outer rail member 31 of the rail 30. The sixth member 132
is provided, for example, in parallel with the fifth
member 131.

For example, a plurality of the wheels 133 is
provided on a lower surface 131la of the fifth member 131,
and a plurality of the wheels 133 is provided on the lower
surface 132a of the sixth member 132. The wheels 133 are
configured to enable the conveyance apparatus 40A to
travel along the rail 30.

The placement portion 140 is formed in, for example,
a rectangular plate shape elongated in one direction. The
placement portion 140 is fixed to an upper surface 131b of
the fifth member 131 and the upper surface 132b of the
sixth member 132 by, for example, a fixing member. The
fixing member is, for example, a screw. Specifically, one
end portion of the placement portion 140 in the
longitudinal direction is fixed to the fifth member 131,
and the other end portion of the placement portion 140 in

the longitudinal direction is fixed to the sixth member
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132.

A guiding portion 143 is provided at an edge portion
of the placement portion 140 along the longitudinal
direction. The guiding portion 143 is able to guide the
movement of a pressing member 151, to be described below,
of the moving device 150. The guiding portion 143
includes, for example, a first guide member 143a and a
second guide member 143b.

The first guide member 1l43a is provided at one edge
portion of the placement portion 140 along the
longitudinal direction. The first guide member 143a is
formed in a plate shape projecting from the upper surface
of the placement portion 140. The first guide member 143a
extends, for example, from the vicinity of one end to the
vicinity of the other end of the placement portion 140 in
the longitudinal direction.

The second guide member 143b is provided at the other
edge portion of the placement portion 140 along the
longitudinal direction. The second guide member 143b is
formed in a plate shape projecting from the upper surface
of the placement portion 140. The second guide member 143b
extends, for example, from the vicinity of one end to the
vicinity of the other end of the placement portion 140 in
the longitudinal direction.

The moving device 150 includes the pressing member
151 and a driving portion 152. The pressing member 151 is

supported on an upper surface 140a of the placement



10

15

20

25

portion 140 so as to be movable along the upper surface
140a. The pressing member 151 is disposed between the
first guide member 143a and the second guide member 143b.

The pressing member 151 is formed in, for example, a
shape elongated in one direction. The pressing member 151
is supported by the placement portion 140 so as to be
movable in the longitudinal direction of the placement
portion 140. Specifically, one end of the pressing member
151 in the longitudinal direction is disposed at one end
of the placement portion 140 in the lateral direction, and
the other end of the pressing member 151 in the
longitudinal direction is disposed at the other end of the
placement portion 140 in the lateral direction.

The pressing member 151 is provided with the guided
portion 121 of the second returning device 120.

As illustrated in FIG. 9, the driving portion 152 is
configured to move the pressing member 151 to press the
package 5 with the pressing member 151 so that the package
5 can be fed into the second chute 102. The driving
portion 152 includes, for example, a wire 152a and the
winding device 152b for winding the wire 152a. One end of
the wire 152a is fixed to a surface of the pressing member
151 facing the package 5. For example, a plurality of the
wires 152a 1s provided.

The winding device 152b is accommodated, for example,
in the fifth member 131. To the winding device 152b, the

other end of the wire 152a is fixed. The winding device
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152b biases the wire 152a in the winding direction.

The moving device 150 configured as described above
moves the pressing member 151 by winding the wire 152a by
the winding device 152b, thereby moving the pressing
member 151 along the upper surface 140a of the placement
portion 140.

In addition, the wire 152a and the winding device
152b are configured such that the pressing member 151 can
press the package 5 placed on the upper surface 140a to
move the package 5 to feed the packages 5 into the second
chute 102. For example, the wire 152a and the winding
device 152b are configured such that the pressing member
151 can move between a retraction position (first
position) P7 and a feeding position (second position) P8.

The retraction position P7 is a position of the
pressing member 151 before the wire 152a is wound by the
winding device 152b. The retraction position P7 is a
position of the pressing member 151 where the pressing
member 151 does not obstruct the placement of the package
5 on the conveyance apparatus 40A by the induction 90. The
retraction position P7 is, for example, one end of the
upper surface 140a opposite to the fifth member 131 in the
longitudinal direction.

The feeding position P8 is a position of the pressing
member 151 where the pressing member 151 feeds the package
5 placed on the placement portion 140 into the second

chute 102. The feeding position P8 is, for example, one
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end of the placement portion 140 on the fifth member 131
side.

The locking device 160 is able to fix the pressing
member 151 at the retraction position P7. In addition, the
locking device 160 is able to release the fixation of the
packages 5 at the retraction position P7 when a
predetermined operation is performed from the outside. For
example, the locking device 160 has a configuration
gimilar to that of the second locking device 58. .
Therefore, components of the locking device 160 having
similar funcﬁions to those of the second locking device 58
are denoted by the same reference signs as those of the
second locking device 58, and the description thereof is
not repeated.

The locking device 160 includes, for example, an
engaged portion 57 provided on the pressing member 151 and
a second locking device 58 which is provided on the base
portion 130 and with which the engaged portion 57 is
engaged when the pressing member 151 is at the retraction
position P7.

In the conveyance apparatus 40A configured as
described above, when the second releasing device 82 is
driven at the timing of feeding the package 5 into the
second chute 102, the engagement between the engaging
member 58b of the second locking device 58 and the engaged
portion 57 is released, so that the pressing member 151 is

moved from the retraction position P7 to the feeding
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position P8. In the course of this movement, the pressing
member 151 moves the package 5 by pressing the package 5
to feed the package 5 into the second chute 102.

Note that in the above-described conveyance apparatus
40A, the configuration including the plate-shaped
placement portion 140 and the pressing member 151 that
movably supports the placement portion 140 has been
described as an example, but the present invention is not
limited thereto. In another example, the conveyance
apparatus 40A may be configured such that the conveyance
assisting apparatus 50 used in the conveyance apparatus 40
is supported on the rail 30 by wheels 34.

In the above example, the configuration of the
conveyance apparatus 40, in which the second placement
portion 52 includes the placement member 54 is used as an
example, but the present invention is not limited thereto.
In another example, the second placement portion 52 may
be, for example, a plate member slidably supported by the
gsecond base portion 51 instead of the placement member 54.
The plate member is configured to be slidable, by a
support portion such as the second rail 55, between a
position where the plate member covers the first placement
portion 44 and a position on the second chute 102 side
where the plate member can feed the package 5 into the
second chute 102. Then, the plate member is moved by, the
moving device, for example, between a position where the

plate member covers the first placement portion 44 and a
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position where the plate member can feed the package 5
into the second chute 102. The conveyance apparatus 40
configured as described above slides the plate member of
the second placement portion 52 to move the plate member
and the package 5 integrally. Then, when the sliding of
the plate member is stopped, the package 5 placed on the
plate member is moved by inertia and fed into the second
chute 102. |

In the case where the second placement portion 52 has
a configuration, in which the second placement portion 52
includes a plate member on the placement member 54, a
projecting portion 62 is provided on an upper surface of
the plate member which is a placement surface on which the
package 5 is placed. The projecting portion 62 is formed
in a shape extending along the second direction
intersecting the first direction which is a moving
direction when the plate member moves from the position
where the plate member covers the first placement portion
44 to the position where the plate member can feed the
package 5 into the second chute 102. The projecting
portion 62 is provided, for example, at one end of the
upper surface of the plate member on the second fixing
member 51b side, and is configured, for example, to be
parallel to the width direction of the plate member.

In addition, in the above-described example, the pair
of plate members 45 is not limited to.the configuration in

which they are supported by the first base portion 42
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rotatably by thé third member 42c¢ and the fourth member
42d. The pair of plate members 45 may be supported by the
first base portion 42 rotatably by, for example, rotation
shafts that are members separate from the third member 42c
and the fourth member 42d.

As described above, according to the package sorting
apparatus 10 according to the modification of the present
embodiment, the second chutes 102 can be disposed on the
side of the rail 30, so that the degree of freedom in the
arrangement of the second chutes 102 can be improved.

According to the package sorting apparatus of at
least one embodiment described above, the degree of
freedom in the arrangement of chutes can be improved.

While certain embodiments have been described, these
embodiments have been presented by way of example only,
and are not intended to limit the scope of the inventions.
These novel embodiments may be embodied in various forms,
and various omissions, replacements, and changes can be
made thereon without departing from the spirit of the
invention. The embodiments and their modifications are
included in the scope and spirit of the invention and are
included in the scope of the claimed inventions and their

equivalents.
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MCSLLP

CLAIMS

1. A conveying apparatus comprising:

a first placement portion having a door that is
configured to be opened and closed, the first placement
portion being configured to drop a package in a conveying
apparatus main body that is configured to be moved along a
rail;

a second placement portion formed of a plurality of
plate members, the second placement portion being
configured to be moved in a first direction along a rail
(55) of the conveying apparatus main body, the second
placement portion being provided at a predetermined height
from the first placement portion between a first position
that is configured to cover the first placement portion
and a second position that is configured to open an upper
part of the first placement portion;

a moving device configured to move the plate members
between the first position and the second position; and

a projecting portion that is provided on an end of
the second placement portion opposite to a winding side in
order to move the plate members formed of the second
placement portion to the second position when the second
placement portion is in the first position, the projecting
portion being configured to project on an upper surface of
the plate members so as to extend in a direction

intersecting the first direction, and the projecting
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portion being configured to push the package out while
being in contact with the package when the second
placement portion moves from the first position to the

second position.

2. A package sorting apparatus comprising:
a conveying apparatus including:

a rail;

a first chute provided below the rail;

a second chute provided on a side of the rail;

a first placement portion having a door that is
configured to be opened and closed to drop a package and
feed the package into the first chute in a conveying
apparatus main bodythat is configured to be moved along
the rail;

a second placement portion formed of a plurality
of plate members, the second placement portion being is
configured to be moved in a first direction along a rail
of the conveying apparatus main body, the second placement
portion being provided at a predetermined height from the
first placement portion between a first position that is
configured to cover the first placement portion and a
second position that is configured to open an upper part
of the first placement portion; a moving device
configured to move the plate members between the first
position and the second position; and

a projecting portion that is provided on an end
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of the second placement portion opposite to a winding side
in order to move the plate members formed of the second
placement portion to the second position when the second
placement portion is in the first position, the projecting
portion being configured to project on an upper surface of
the plate members so as to extend in a direction
intersecting the first direction, and being configured to
push the package to the second chute in contact with the
package when the second placement portion moves from the
first position to the second position;

a first device that is provided along the rail and is
configured to open the door portion at a timing when the
conveyance apparatus passes through the first chute;

a second device that is provided along the rail and
is configured to operate the moving device at a timing
when the conveyance apparatus passes through the second
chute; and

a control device that is configured to control the
first device and the second device.

3. The package sorting apparatus according to claim
2, wherein

the moving device includes a biasing portion that is
configured to bias the second placement portion from the
first position toward the second position,

the second placement portion includes an engaged
portion and a guided portion,

in the conveying apparatus, an engaging portion is
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provided in a portion corresponding to the engaged
portion, the engaging portion holding the second placement
portion at the first position by engaging the engaged
portion of the second placement portion when the second
placement portion is at the first position, and

the package sorting apparatus includes a guide rail
that guides the second placement portion from the second
position to the first position by abutting on the guided
portion as the conveyance apparatus moves along the rail.

4. A conveyance apparatus comprising,

a conveyance apparatus main body including a first
base portion and a door portion that is supported by the
first base portion so as to be rotatable and that is
configured to open and close between a closed position
where a package is placed on the door portion and an open
position where the package is dropped; and

a conveyance assisting apparatus including:

a placement portion having a placement surface
on which a package is placed,

a second base portion fixed to the conveyance
apparatus main body,

a support portion that is provided on the second
base portion and supports the placement portion so that
the placement portion is movable in a first direction
between a first position where the placement portion
covers the door portion and a second position where the

placement portion uncovers the door portion,
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a moving device that is provided on the second
base portion and is configured to move the placement
portion, and

a projecting portion provided on the placement
surface and extends in a second direction intersecting the
first direction.

5. A package sorting apparatus comprising:
a rail;
a first chute provided below the rail;
a second chute provided on a side of the rail;
a conveyance apparatus includinga conveyance
apparatus main body and a conveyance assisting apparatus,
the conveyance apparatus main body including:

a first base portion movably supported by the
rail and

a door portion that is rotatably supported by
the first base portion and that is configured to be opened
and closed between a closed position where a package is
placed on the door portion and an open position where the
package is fed into the first chute,

the conveyance assisting apparatus including:

a placement portion having a placement surface
on which a package is placed,

a second base portion fixed to the conveyance
apparatus main body,

a support portion that is provided on the second

base portion and supports the placement portion so that
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the placement portion is movable in a first direction
between a first position where the placement portion
covers the door portion and a second position where the
placement portion uncovers the door portion to feed the
package into the second chute,

a moving device that is provided on the second
base portion and is configured to move the placement
portion, and

a projecting portion that is provided on the
placement surface and extends in a second direction
intersecting the first direction;

a first device that is provided along the rail and is
configured to open the door portion at a timing when the
conveyance apparatus passes through the first device;

a second device that is provided along the rail and
is configured to operate the moving device at a timing
when the conveyance apparatus passes through the second
device; and

a control device that is configured to control the
first device and the second device.

6. The package sorting apparatus according to
claim 5, wherein

the moving device includes a biasing portion that is
configured to bias the placement portion from the first
position toward the second position,

the placement portion includes an engaged portion and

a guided portion,
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the second base portion includes an engaging portion
that engages with the engaged portion when the placement
portion is at the first position to hold the placement
portion at the first position, and

the rail includes a guide rail that guides the
placement portion from the second position to the first
position by abutting on the guided portion as the

conveyance apparatus moves.



