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Description
Title of Invention: CONVEYOR DEVICE

Technical Field
[0001]

The present invention relates to a conveyor device
for conveying articles and particularly relates to a
conveyor device including article suppofts such as trays
that are provided on their respective travel units so as

to travel on a conveying path.

Background Art
[0002]

A conveyor device according to the related art
includes article supports such as trays that are provided
on their respective travel units so as to travel on a
conveying path. In such a conveyor device, a clearance is
left between the adjacent article supports. The clearance
is covered with an infilling member such as a cover,
thereby preventing an article from being dropped or
caught into the clearance. For example, 1in Patent
Literature 1, a cover member (infilling member) is
slidably attached to the underside of an article support
so as to cover a gap (clearance) left between the article

supports of adjacent conveyor units.

[0003]
In the conveyor device, the article support is
provided so as to tilt relative to a travel unit. An

article on the article support is discharged to a chute
that includes a slope with a tilted surface or a conveyor,
e.g., a roller conveyor. When the article on the article
support 1is discharged to the chute, the infilling member

is tilted with the article support.
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Citation List

Patent Literature

[0004]

Patent Literature 1: W000/02802

Summary of Invention
Technical Problem
[0005]

In the conveyor device according to the related art,
however, when the article support and the infilling
member travel on a curve of a conveying path in a tilted
position (For example, if an article is discharged to a
chute provided on a curve of the conveying path or if the
article support and the infilling member are tilted to
discharge an article to a chute provided on a linear part
of the conveying path and then the article support and
the infilling member do not recover from the tilted
position due to some malfunctions), the infilling member
may be twisted and excessively come into contact with the
article support or an extremely large clearance may be
left between the infilling member and the article support.
This may break the infilling member on a curve of the
conveying path.

[0006]

An object of the present invention is to provide a
conveyor device including an infilling member that covers
a clearance left between adjacent article supports, the
conveyor device being capable of preventing damage to the
infilling member that tilts with the article support on a

curve of a conveying path.

Solution to Problem
[0007]
A solution to the technical problem of the present

invention will be discussed below.
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[0008]

A conveyor device according to the present invention
is a conveyor device for conveying articles, the conveyor
device including a plurality of travel units traveling
along a conveying path for the articles; article supports
that support the articles and are provided for the
respective travel units so as to tfavel on the conveying
path; and infilling members provided for the respective
article supports, the infilling member covering a
clearance left between the article supports adjacent to
each other along a traveling direction of the travel unit,
in which the travel unit supports the article support and
the infilling member so as to laterally tilt the article
support and the infilling member with respect to the
traveling direction, the travel unit is connected via a
coupler to the adjacent travel unit in the traveling
direction, the infilling member covers a clearance left
between the article support supported by the travel unit
supporting the infilling member and the article support
supported by the travel unit that travels ahead of the
travel unit supporting the infilling member, the
infilling member is supported by a tilting shaft so as to
laterally tilt with respect to the traveling direction of
the travel unit, the tilting shaft being extended in the
traveling direction of the travel unit and supported by
the travel unit, the infilling member is supported by a
swing shaft so as to vertically swing with respect to the
traveling direction of the travel unit, the swing shaft
being laterally extended with respect to the traveling
direction of the travel unit and supported by the tilting
shaft, and the swing shaft is disposed at a position
shifted by a predetermined distance in a direction
opposite to the traveling direction of the travel unit

from a position of the coupler connecting the travel unit
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supporting the tilting shaft and the travel unit
traveling ahead.

In this configuration, the infilling member
vertically swings, with respect to the traveling
direction of the travel wunit, about the swing shaft
disposed at a position shifted for a predetermined
distance in a direction opposite to the traveling
direction of the travel unit from the position of the
coupler connecting the travel units.

[0009]

According to the present invention, in the conveyor
device, the predetermined distance for the swing shaft is
determined according to the length of the travel unit in
the traveling direction.

In this configuration, the position of the swing
shaft with respect to the coupler is set according to the
length of the travel unit in the traveling direction.
[0010]

According to the present invention, in the conveyor
device, the predetermined distance for the swing shaft is
determined according to the width of the article support.

In this configuration, the position of the swing
shaft with respect to the coupler is set according to the
width of the article support.

[0011]

According to the present invention, in the conveyor
device, the swing shaft supports the infilling member
above the rear end of the tilting shaft, and the coupler
connects the travel units below the front end of the
tilting shaft.

In this configuration, the position of the swing
shaft with respect to the coupler is set with reference
to the tilting shaft.

Advantageous Effect of Invention
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[0012]

According to the conveyor device of the present
invention, the pivot (swing shaft) for wvertically
swinging the infilling member is shifted in a direction
opposite to the traveling direction of the travel unit
from the position of the coupler connecting the travel
units. This can suppress the twisting of the infilling
member on a curve of the conveying path, prevent the
infilling member and the article support from
unnecessarily coming into contact with each other, and
prevent an extremely large clearance from being left
between the infilling member and the article support.
Thus, damage to the infilling member can be prevented on

a curve of the conveying path.

Brief Description of Drawings

[0013]

[FIG. 1] FIG. 1 is a perspective view showing a conveyor
device according to the present invention.

[FIG. 2] FIG. 2 1is a side view showing the conveyor
device according to the present invention.

[FIG. 3] FIG. 3 1is a plan view showing the conveyor
device according to the present invention.

[FIG. 4] FIG. 4 1is a bottom perspective view showing the

conveyor device according to the present invention.

Description of Embodiment
[0014]

A conveyor device 10 will be described as an example
of an embodiment of the present invention. In the
following explanation, a conveying direction W of an
article 12 to be conveyed by the conveyor device 10 (the
traveling direction of a travel unit 20) will Dbe
described as the front-and-rear direction of the conveyor

device 10, whereas a horizontal direction crossing the
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conveying direction W of the article 12 will be described
as the lateral direction of the conveyor device 10.
[0015]

As shown in FIGS. 1 and 2, the conveyor device 10
mainly includes a plurality of trays 14 (an example of
"article support") that support articles 12, a plurality
of infill plates 16 (an example of "infilling member")
that are provided for the respective trays 14 so as to
cover clearances left Dbetween the trays 14, and a
plurality of travel wunits 20 that travel along a
conveying path H of the articles 12. In the conveyor
device 10, the article 12 placed on the tray 14 is
conveyed in the conveying direction W along a conveying
path H.

[0016]

The trays 14 are arranged 1in series along the
conveying direction W. Each of the trays 14 can support
the article 12 on an article support surface 14a, which
is the top surface of the tray 14. The tray 14 can be
laterally tilted with respect to the conveying direction
W by the driving force of a motor 26 provided below the
tray 14 (FIG. 1 only shows tilting to the left). The
article support surface 14a, which is the top surface of
the tray 14, is tilted from a horizontal state, so that
the article 12 placed on the article support surface 1l4a
is discharged to any one of chutes 18 disposed along the
conveying path H.

[0017]

The infill plate 16 is provided for the corresponding
tray 14 so as to cover a clearance left between the two
trays 14 longitudinally arranged along the conveying
direction W (adjacent to each other along the traveling
direction of the travel unit 20). Specifically, the
infill plate 16 is provided so as to cover a clearance

left between the tray 14 supported by the travel unit 20
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supporting the infill plate 16 and the tray 14 supported
by the travel unit 20 traveling ahead of the travel unit
20 supporting the infill plate 16. This prevents the
article 12 from partially or entirely falling into a
clearance between the trays 14. The infill plate 16 1is
tilted by a pressing force of the corresponding tray 14
when the tray 14 is tilted (the tray 14 supported by the
travel wunit 20 traveling ahead of the travel wunit 20
supporting the infill plate 16).

As indicéted by broken lines in FIG. 3, the infill
plate 16 1is as 1large as the tray 14 in the width
direction (a direction crossing the conveying direction
W) and is longer than a clearance between the trays 14 in
the front-and-rear direction along the conveying
direction W. The infill plate 16 1is 1longer than the
clearance between the trays 14 in the front-and-rear
direction and thus extends from the front end of the rear
tray 14 (the tray 14 indicated by a solid line on the
right side in FIG. 3) to the bottom of the rear of the
front tray 14 (the tray 14 indicated by a virtual line on
the left side in FIG. 3), thereby completely covering the
clearance between the trays 14 in the front-and-rear
direction.

As indicated on the right end in FIG. 3, when the
series of trays 14 travels on a curve of the conveying
path H, the traveling direction of the trays 14 and the
traveling direction of the infill plate 16 cross each
other. Thus, unlike in traveling on a linear part of the
conveying path H, a vertically overlapping area of the
tray 14 and the infill plate 16 is small on one side (the
right side in FIG. 3) and is large on the other side (the
left side in FIG. 3) in the width direction. For this
reason, the right and left parts of the infill plate 16
in the width direction are formed longer in the front-

and-rear direction than the central part of the infill
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plate 16 in the width direction in order to completely

cover the clearance.

[0018]
As shown 1in FIG. 2, the travel wunit 20 is
substantially shaped like a rectangular plate

longitudinally extended along the conveying direction W.
The travel unit 20 travels along a rail (not shown in FIG.
2) laid along the conveying path H. The travel units 20
longitudinally arranged (adjacent to each other in the
traveling direction of the travel wunit 20) along the
conveying direction W are connected to each other via a
coupler 22. Specifically, the front end of the travel
unit 20 and the rear end of the travel unit 20 are
connected to each other wvia a coupler 22. The travel
units 20 connected via the coupler 22 are configured so
as to vertically and horizontally pivot about the coupler
22. Thus, even if the series of travel units 20 connected
via the coupler 22 travels along curves or ups and downs
in the conveying path H, the travel units 20 can travel
along the shape of the conveying path H.

[0019]

As shown 1in FIGS. 2 and 4, the travel wunit 20
supports the tray 14 and the infill plate 16 so as to
travel on the conveying path H. Specifically, the travel
unit 20 supports the infill plate 16 at the front of the
travel unit 20 in the conveying direction W (the
traveling direction of the travel unit 20) and supports
the tray 14 at the center of the travel unit 20. In other
words, the infill plate 16 is placed in front of the tray
14 on the same travel unit 20.

[0020]

The travel unit 20 supports the tray 14 at a tilting
part 24 so as to laterally tilt the tray 14 with respect
to the conveying direction W (the traveling direction of

the travel unit 20).
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The tilting part 24 mainly includes a tray support
member 25 that supports the tray 14 and the motor 26 that
rotates the tray support member 25.

The tray support member 25 is vertically extended
from the underside of the tray 14 and is supported by a
shaft (not shown) that is extended in parallel with the
conveying direction W (the traveling direction of the
travel unit 20) and is rotated by the motor 26. The tray
support member 25 is pivoted about an axis P of the shaft
rotated by the motor 26, by a driving force of the motor
26. The tray support member 25 is pivoted about the axis
P and thus 1is laterally rotated with respect to the
conveying direction W (the traveling direction of the
travel unit 20), so that the article support surface 1l4a
of the tray 14 supported by the tray support member 25 is
laterally tilted with respect to the conveying direction
W (the traveling direction of the travel unit 20).

[0021]

The travel unit 20 supports the infill plate 16 at a
plate support part 30 so as to laterally tilt the infill
plate 16 with respect to the conveying direction W (the
traveling direction of the travel unit 20).

The plate support part 30 mainly includes a plate
support member 34 that supports the infill plate 16 and a
plate-tilting shaft 32 (an example of "tilting shaft")
that supports the plate support member 34 so as to tilt
the plate support member 34.

The plate-tilting shaft 32 1is a rod member axially
extended along the conveying direction W (extended in the
traveling direction of the travel unit 20). The plate-
tilting shaft 32 1is rotatably supported by the travel
unit 20 at the rear part of the plate-tilting shaft 32.
Moreover, the plate-tilting shaft 32 is coaxial with the
axis P of the shaft (the shaft for tilting the tray 14)
rotated by the motor 26.
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The plate support member 34 1is supported by the
plate-tilting shaft 32 in front of a part where the
travel unit 20 supports the plate-tilting shaft 32. The
plate support member 34 is pivoted about the axis of the
plate-tilting shaft 32 by tilting the infill plate 16
with a pressing force of the tray 14.

As shown in FIGS. 2 and 4, the plate support member
34 includes a vertical part 34a that is connected to the
plate-tilting shaft 32 and is veéertically extended upward,
and front extending parts 34b that extend forward from
the upper end of the vertical part 34a in the conveying
direction W.

Moreover, the plate support member 34 includes a
swing bar 38 (an example of "swing shaft") provided on
the rear ends the front extending parts 34b so as to
laterally extend with respect to the conveying direction
W (the traveling direction of the travel unit 20). The
plate support member 34 includes springs 36 vertically
extending upward and respectively provided on the front
ends of the front extending parts 34b.

[0022]

The plate support member 34 supports the infill plate
16 from below by means of the springs 36 and the swing
bar 38. Specifically, the plate support member 34 ﬁrges
the front side of the infill plate 16 from below by means
of the springs 36 and supports the infill plate 16 so as
to vertically swing the infill plate 16 by means of the
swing bar 38.

[0023]

The swing bar 38 is laterally extended from the rear
ends of the front extending parts 34b of the plate
support member 34, with respect to the conveying
direction W (the traveling direction of the travel unit
20) . The swing bar 38 supports the infill plate 16 above
the rear end of the plate-tilting shaft 32 so as to swing
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the infill plate 16. Specifically, at the center of the
rear of the infill plate 16, the swing bar 38 is disposed
along the rear end of the infill plate 16 and supports
the rear end so as to swing the infill plate 16. The
swing bar 38 is fit into a bar fitting portion 38a formed
below the rear end of the infill plate 16, so that the
swing bar 38 is connected to the rear end of the infill
plate 16. The bar fitting portion 38a is formed in a
groove or a hole where the swing bar 38 can be fit.

[0024]

The infill plate 16 1is urged from below by the
springs 36, so that the front end of the infill plate 16
is pressed upward with the swing bar 38 serving as a
pivot. Moreover, the infill plate 16 is urged from above
by the corresponding tray 14, so that the front end of
the infill plate 16 is pressed downward with the swing
bar 38 serving as a pivot. 1In this way, the infill plate
16 vertically swings around the swing bar 38 serving as a
pivot.

[0025]

As shown in FIG. 2, in the conveyor device 10, thé
shaft for tilting the tray 14 (the shaft rotated by the
motor 26) and the shaft for tilting the infill plate 16
(plate-tilting shaft 32) are formed by separate shafts
(not the same shaft) on the same straight 1line (on the
axis P).

As shown in FIG. 3, in the conveyor device 10, unlike
in traveling on a linear part of the conveying path H, a
vertically overlapping area of the tray 14 and the infill
plate 16 on a curve of the conveying path H is small on
one side (the right side in FIG. 3) and is large on the
other side (the 1left side in FIG. 3) in the width
direction.

Furthermore, in the conveyor device 10, the infill

plate 16 1is tilted by a ©pressing force of the
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- corresponding front tray 14 when the tray 14 is tilted

(the tray 14 supported by the travel unit 20 traveling
ahead of the travel unit 20 supporting the infill plate
l6). In other words, the 1infill plate 16 (tilted
separately from the rear tray 14) is not tilted in
synchronization with the tilting of the rear tray 14 (the
tray 14 supported by the travel unit 20 traveling ahead
of the travel unit 20 supporting the infill plate 16).

Thus, when the conveyor device 10 travels on a curve
of the conveying path H, the travel units 20 adjacent to
each other in the traveling direction of the travel unit
20 keep a predetermined angle. In this case, the
predetermined angle is determined by the length of the
travel unit 20 in the 1longitudinal direction and the
curvature radius of a curve.

When the tray 14 and the infill plate 16 are tilted
on a curve of the conveying path H while the travel units
20 keep the predetermined angle, the tilting position
(angle of tilt) of the tray 14 and the tilting position
(angle of tilt) of the infill plate 16 on the curve are
displaced from each other, thereby twisting the infill
plate 16. Specifically, if the tray 14 and the infill
plate 16 are tilted inward with respect to a curve (to
the inside of the curve) on the conveying path H (inward
tilt), the 1infill plate 16 is twisted with the largely
bent underside and the slightly bent top side. If the
tray 14 and the infill plate 16 are tilted outward with
respect to a curve (to the outside of the curve) on the
conveying path H (outward tilt), the infill plate 16 is
twisted so as to separate from the corresponding tray 14.

Hence, if the conveyor device 10 travels on a curve
on the conveying path H, the tray 14 and the infill plate
16 may excessively come into contact with each other or
an extremely large clearance may be left between the tray

14 and the infill plate 16.
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[0026]

Thus, as shown in Fig. 2, the conveyor device 10 is
configured such that the swing bar 38 is shifted from the
position of the coupler 22 in a direction opposite to
(rearward) the conveying direction W (the traveling
direction of the travel wunit 20) and the pivot for
vertically (perpendicularly) swinging the infill plate 16
is shifted rearward from the position of the coupler 22.
In other words, the pivot for swinging the infill plate
16 is shifted rearward from the connecting position of
the travel units 20. Specifically, the shifted swing bar
38 1is disposed at a position shifted rearward by a
predetermined distance L from the position of the coupler
22 connecting the travel unit 20 including the swing bar
38 and the travel unit 20 traveling ahead.

The 1infill plate 16 vertically (perpendicularly)
swings about the position shifted rearward from the
connecting position of the travel units 20, so that the
infill plate 16 is twisted at a point separated from the
pivot for wvertically (perpendicularly) swinging the
infill plate 16. Thus, a displacement 1is corrected
between the tilting position (angle of tilt) of the tray
14 and the tilting position (angle of tilt) of the infill
plate 16 on the curve of the conveying path H, thereby
tilting the tray 14 and the infill plate 16 on the curve
of the conveying path H without causing interference.
[0027]

The predetermined distance L is set according to the

length of the travel unit 20 in the traveling direction.

‘In this case, the 1length of the travel unit 20 in the

traveling direction is the length of the travel unit 20
in the longitudinal direction (front-and-rear direction),
that 1is, a 1length from the coupler 22 connecting the
front travel unit 20 to the coupler 22 connecting the

rear travel unit 20. The predetermined distance L 1is
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preferably set at 5% to 20% of the length of the travel
unit 20 in the traveling direction.

If the predetermined distance L is shorter than 5% of
the 1length of the travel wunit 20 in the traveling
direction (if the predetermined distance L is extremely
short), inward tilt may excessively twist the infill
plate 16 and excessively deform the springs 36, resulting
in a problem. Moreover, outward tilt may prevent the
infill plate 16 from coming into contact with the tray 14
to cause rattling noise, resulting in a problem.

If the predetermined distance L 1is larger than 20% of
the 1length of the travel wunit 20 in the traveling
direction (if the predetermined distance L is extremely
large), outward tilt may cause the tray 14 to gradually
press the infill plate 16 so as to excessively twist the
infill plate 16, resulting in a problem. Moreover, there
is no space for installing'the motor 26 for tilting the
tray 14, resulting in a problem.

[0028]

The predetermined distance L is set according to the
width of the tray 14 or the infill plate 16. In this case,
the width of the tray 14 or the infill plate 16 is the
length of the tray 14 or the infill plate 16 in the width
direction (a direction crossing the conveying direction
W). The infill plate 16 having a large width is likely to
be affected by twisting, whereas the infill plate 16
having a small width is likely to be twisted. Thus, the
predetermined distance L is optimally set according to
the width of the infill plate 16.

[0029]

In order to shift the swing bar 38 rearward from the
position of the coupler 22, the plate support member 34
that supports the infill plate 16 is provided on the rear
end of the plate-tilting shaft 32, and the coupler 22 is
provided below the front end of the plate-tilting shaft
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32. Thus, the swing bar 38 supports the infill plate 16
above the rear end of the plate-tilting shaft 32.
Moreover, the coupler 22 connects the travel units 20
below the front end of the plate-tilting shaft 32.

[0030]

Thus, in the conveyor device 10, the pivot (swing bar
38) for vertically (perpendicularly) swinging the infill
plate 16 is shifted by the predeterminéd distance L in a
direction opposite to (rearward) the traveling direction
of the travel unit 20 from the position of the coupler 22
connecting the travel units 20. This can suppress the
twisting of the 1infill plate 16 on a curve of the
conveying path H and correct a displacement between the
tilting position (angle of tilt) of the tilted tray 14
and the tilting position (angle of tilt) of the infill
plate 16 on a curve of the conveying path H. Hence, the
tray 14 and the infill plate 16 do not excessively come
into contact with each other and an extremely large
clearance is not left between the tray 14 and the infill
plate 16. This can prevent damage to the infill plate 16
on a curve of the conveying path H.

In the conveyor device 10, the position of the swing
bar 38 is set with respect to the coupler 22 according to
the length of the travel wunit 20 in the traveling
direction or the width of the tray 14. This can
sufficiently suppress the twisting of the infill plate 16

‘on a curve of the conveying path H and more properly

correct a displacement between the tilting position
(angle of tilt) of the tray 14 and the tilting position
(angle of tilt) of the infill plate 16 on the curve.
Moreover, in the conveyor device 10, the swing bar 38
is disposed above the rear end of the plate-tilting shaft
32 and the coupler 22 is disposed below the front end of
the plate-tilting shaft 32. This can sufficiently
suppress the twisting of the infill plate 16 on a curve
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displacement between the tilting position (angle of tilt)
of the tilted tray 14 and the tilting position (angle of
tilt) of the infill plate 16 on the curve.

[0031]

In the present embodiment, the infill plate 16 1is
urged, but not exclusively, by the springs 36. For
example, the 1infill plate 16 may not be urged by the
springs 36 as long as the infill plate 16 is made of an
elastic material to cover a clearance between the tray 14
and the infill plate 16.

The shapes of the tray 14 and the infill plate 16 are
not limited to those of the present embodiment. Any
shapes may be used as long as the functions of the tray
14 and the infill plate 16 can be sufficiently performed.

Furthermore, the predetermined distance L (a distance
between the coupler 22 and the swing bar 38) 1is set
according to, but not exclusively, the 1length of the
travel unit 20 in the traveling direction or the width of
the tray 14 (infill plate 16). The predetermined distance
L may be set according to the length of the tray 14
(infill plate 16) in the longitudinal direction (the same
direction as the conveying direction W) or a height from
the travel unit 20 to the swing bar 38 (the pivot for
swinging the infill plate 16).
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Claims
[Claim 1]
A conveyor device for conveying articles, comprising:
a plurality of travel wunits traveling along a
conveying path for the articles;

- article supports that support the articles and are
provided for the respective travel units so as to travel
on the conveying path; and

infilling members provided for the respective article
supports, the infilling member covering a clearance left
between the article supports adjacent to each other along
a traveling direction of the travel unit,

wherein the travel unit supports the article support
and the infilling member so as to laterally tilt the
article support and the infilling member with respect to
the traveling direction,

the travel unit is connected via a coupler to the
adjacent travel unit in the traveling direction,

the infilling member covers a clearance left between
the article support supported by the travel unit
supporting the infilling member and the article support
supported by the travel unit that travels ahead of the
travel unit supporting the infilling member,

the infilling member is supported by a tilting shaft
so as to laterally tilt with respect to the traveling
direction of the travel wunit, the tilting shaft being
extended in the traveling direction of the travel unit
and supported by the travel unit,

the infilling member is supported by a swing shaft so
as to vertically swing with respect to the traveling
direction of the travel wunit, the swing shaft being
laterally extended with respect to the traveling
direction of the travel unit and supported by the tilting
shaft, and
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the swing shaft is disposed at a position shifted by
a predetermined distance in a direction opposite to the
traveling direction of the travel unit from a position of
the coupler connecting the travel wunit supporting the
tilting shaft and the travel unit traveling ahead.

[Claim 2]

The conveyor device according to claim 1, wherein the
predetermined distance for the swing shaft is determined
according to a length of the travel unit in the traveling
direction.

[Claim 3]

The conveyor device according to claim 1 or 2,
wherein the predetermined distance for the swing shaft is
determined according to a width of the article support.
[Claim 4]

The conveyor device according to any one of claims 1
to 3, wherein the swing shaft supports the infilling
member above a rear end of the tilting shaft, and

the coupler connects the travel units below a front
end of the tilting shaft.



