TRANSPORTATI ON PATH DI VERTER

Field of the Invention
[ 0001]

The present invention relates to a transportation
path diverter that diverts the transportation path of a
conveyed article in a facility for conveying the article.

Background of the Invention
[ 0002]

As a transportation path diverter that diverts the
transportation path of a conveyed article in a facility
for conveying the article, a transportation path diverter
illustrated in Japanese Patent Laid-Open No. 2006-131404
is available. The transportation path diverter includes a
mai n conveyor di sposed on the upper stage and two sub
conveyors vertically disposed in two stages. Three
di verting conveyors are provided between the main
conveyor and the two sub conveyors. 1In the transportation
path diverter, the upper diverting conveyor on the
upstream si de and the upper diverting conveyor on the
downstream si de are coupled to each other via a w apping
connecting nenber, whereas the upper diverting conveyor
on the downstream side and the | ower diverting conveyor
on the downstream side are coupled to each other via a
link. In the transportation path diverter, the w apping
connecting nmenber is operated so as to swing the upper
di verting conveyor on the upstream side and the upper
di verting conveyor on the downstream si de and the sw ng
of the upper diverting conveyor on the downstream side
|l eads to a swing of the |ower diverting conveyor on the
downstream side via the link. The three diverting
conveyors are swung so as to switch a transportation path
fromthe upper main conveyor to the upper sub conveyor to
a transportation path fromthe upper main conveyor to the
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| omer sub conveyor. In this way, in the transportation
path diverter of Japanese Patent Lai d-Open No. 2006-
131404, the upper diverting conveyor on the downstream
side and the | ower diverting conveyor on the downstream
side are coupled to each other via the sanme link, so that
the transportation path of a conveyed article is diverted.
Li ke the transportation path diverter of Japanese
Pat ent Lai d-Open No. 2006-131404, a transportation path
diverter 100 in FIGS. 5A and 5B acts as a transportation
path diverter that diverts the transportation path of a
conveyed article by coupling two upper and | ower
di verting conveyors via the same |link. The transportation
path diverter 100 includes a main conveyor 110 di sposed
on the upper stage, a main conveyor 120 di sposed on the
| ower stage, a sub conveyor 130 di sposed on the upper
stage, and a sub conveyor 140 di sposed on the |ower stage.
The transportation path diverter 100 includes four
di verting conveyors (an upper diverting conveyor 150 on
the upstream side, a |lower diverting conveyor 160 on the
upstream si de, an upper diverting conveyor 170 on the
downstream si de, and a | ower diverting conveyor 180 on
the downstream si de) between the main conveyor 110 and
the main conveyor 120 and the sub conveyor 130 and the
sub conveyor 140. 1In the transportation path diverter 100,
t he upper diverting conveyor 150 on the upstream side and
the | ower diverting conveyor 160 on the upstream side are
coupled to each other via a swing link 190. The sw ng of
the swing link 190 sinultaneously sw ngs the upper
di verting conveyor 150 and the | ower diverting conveyor
160. Mbreover, the upper diverting conveyor 170 on the
downstream si de and the | ower diverting conveyor 180 on
the downstream side are coupled to each other via the
same swing link 195. The swing of the swing |ink 195
si mul t aneously swi ngs the upper diverting conveyor 170
and the | ower diverting conveyor 180.
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As illustrated in FIG 5B, when the upper diverting
conveyor 150 is swng downward in the transportation path
di verter 100, the lower diverting conveyor 160 sw ngs
downward accordingly. Thus, a space K1 for retracting the
| ower diverting conveyor 160 is necessary under the
hori zontal position of the |ower diverting conveyor 160.
Moreover, in order to swing the upper diverting conveyor
170 upward in the transportation path diverter 100, it is
necessary to swing the swing |link 195 above the height of
a swing of the upper diverting conveyor 170. Thus, a
space K2 for swinging the swing link 195 is necessary
above the horizontal position (see FIG 5A) of the upper
di verting conveyor 170. Since the space Kl and the space
K2 are necessary in the transportation path diverter 100,
if the transportation path diverter 100 is introduced at
poi nts where the existing conveyors 110, 120, 130, and
140 are provided and the spaces Kl and K2 cannot be
obt ai ned, the | ower diverting conveyor 180 sw ngi ng
upward and the upper diverting conveyor 150 sw ngi ng
downward nmay cause the swing link 195 to interfere with a
ceiling and the | ower diverting conveyor 160 to interfere
with a floor. Thus, unfortunately, the transportation
path diverter 100 cannot be nounted for the existing
conveyors 110, 120, 130, and 140.

Li ke a transportation path diverter described in
| nternational Publication No. WO 2005/021410, a diverter
is devel oped in which two upper and | ower diverting
conveyors are independently swung. Thus, even if the
upper diverting conveyor is swung downward, the | ower
di verting conveyor does not sw ng downward accordingly
and the diverter does not interfere with a ceiling when
the upper diverting conveyor is swng upward. |In the
transportation path diverter described in International
Publication No. WO 2005/021410, the | ower diverting
conveyor does not swi ng downward according to a swi ng of



t he upper diverting conveyor. MNbreover, the upper
di verting conveyor does not swi ng upward according to a
swing of the | ower diverting conveyor. This elimnates
the need for providing a space for retracting the | ower
diverting conveyor and a space for retracting the upper
di verting conveyor, thereby reducing the size of the
transportation path diverter. Hence, the transportation
path diverter can be nmounted for existing conveyors
wi t hout changi ng the heights of the existing conveyors.
[ 0003]

In the transportation path diverter that
i ndependently swi ngs the two upper and | ower diverting
conveyors as described in International Publication No.
WO 2005/ 021410, however, it is necessary to control
swi ngs for each of diverting conveyors 210, 220, 230, and
240 as illustrated in FIG 6. This nay conplicate the
control of the diverting conveyors 210, 220, 230, and 240.
In the transportation of, in particular, an article 310
to an upper conveyor 250 subsequently to an article 300
(conveyed article) conveyed by the | ower diverting
conveyors 220 and 240, the upper diverting conveyor 230
swings, in order to convey (receive) the subsequent
article 310, the upstream end of the upper diverting
conveyor 230 downward when the article 300 is conveyed by
the |l ower diverting conveyors 220 and 240. Thus, when the
| arge article 300 is conveyed by the |ower diverting
conveyors 220 and 240, the upper diverting conveyor 230
swi ngi ng downward may di sadvant ageously crush the article
300 conveyed by the |ower diverting conveyors 220 and 240.
[ 0004]

An object of the present invention is to provide, as
a transportation path diverter that conveys an article on
an upstreamside conveyor to downstreamside conveyors by
diverting a transportation path by nmeans of diverting
conveyors, a transportation path diverter that can be
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nount ed wi t hout changing the hei ghts of existing
upstream si de and downstream si de conveyors and prevents
a diverting conveyor fromcrushing a conveyed article
when the transportation path of the conveyed article is
di verted.

Di scl osure of the Invention
[ 0005]

A solution to the technical problem of the present
invention will be discussed bel ow.

Specifically, a transportation path diverter of the
present invention is a transportation path diverter that
diverts a transportation path such that an article
conveyed by an upstream side conveyor provided on the
upstream side of the transportation path is conveyed to a
downst ream si de upper conveyor disposed above the
upstreanm si de conveyor on a downstream side of the
transportation path and a downstream si de | ower conveyor
di sposed bel ow t he downstream si de upper conveyor on the
downstream si de of the transportation path, the
transportation path diverter including: an upstreamside
| ower diverting conveyor that is disposed downstream of
the upstream si de conveyor and has a downstream si de
swi ngi ng around the upstream si de conveyor; a downstream
si de upper diverting conveyor that is disposed above the
upstream si de conveyor and the upstreamside | ower
di verting conveyor and upstream of the downstream side
upper conveyor and has an upstream side sw ngi ng around
the downstream si de upper conveyor; a downstream side
| ower diverting conveyor that is disposed bel ow the
downst reanmt si de upper diverting conveyor and upstream of
the downstream si de | ower conveyor and has an upstream
si de swinging around the downstreamside | ower conveyor;
a height detector that detects a conveyed article having
at | east a predeterm ned height; and a conveyed article
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detector that detects an article transferred fromthe
upstream si de | ower diverting conveyor to the downstream
side |l ower diverting conveyor, wherein the upstreamside
| ower diverting conveyor, the downstream side upper

di verting conveyor, and the downstream side | ower

di verting conveyor are swung by different sw nging
devices, and a swi ng of the downstream side upper

di verting conveyor by the sw nging device is controlled
based on the detection of the conveyed article by the

hei ght detector and the conveyed article detector.

In the configuration, the height detector and the
conveyed article detector detect the article conveyed by
the upstream side |ower diverting conveyor and the
downstream si de | ower diverting conveyor, so that a sw ng
of the downstream si de upper diverting conveyor is
controll ed.

[ 0006]

Furthernore, if the height detector detects a
conveyed article, the conveyed article detector detects
the conveyed article and then the downstream si de | ower
di verting conveyor is driven by a predeterm ned anmount of
driving, allow ng the sw nging device for sw nging the
downstream si de upper diverting conveyor to start
swi ngi ng the downstream si de upper diverting conveyor

In the configuration, if the height detector detects
a conveyed article, the downstream side upper diverting
conveyor is swng after the conveyed article detector
detects the conveyed article and the article is conveyed
by a predeterm ned di stance on the downstream si de | ower
di verting conveyor. 1In this case, "after the conveyed
article detector detects the conveyed article" neans
after "start" of the detection of the conveyed article by
the conveyed article detector (after the conveyed article
det ect or detects "conveying-direction front side" of the
conveyed article) or after "conpletion" of the detection



of the conveyed article by the conveyed article detector
(after the conveyed article detector detects "conveyi ng-
direction rear side" of the conveyed article).

[ 0007]

Moreover, if the height detector detects a conveyed
article, the conveyed article detector detects the
conveyed article and then the swi nging device starts
swi ngi ng the downstream si de upper diverting conveyor
after a predeterm ned tine.

In the configuration, if the height detector detects
a conveyed article, the downstream side upper diverting
conveyor is swung at a predetermned tinme after the
conveyed article detector detects the conveyed article.
In this case, "after the conveyed article detector
detects the conveyed article" means after "start" of the
detection of the conveyed article by the conveyed article
detector (after the conveyed article detector detects
"“conveying-direction front side" of the conveyed article)
or after "conpletion" of the detection of the conveyed
article by the conveyed article detector (after the
conveyed article detector detects "conveying-direction
rear side" of the conveyed article).

[ 0008]

Furthernore, if the height detector does not detect a
conveyed article, the swi nging device starts swi nging the
downstream si de upper diverting conveyor in response to
the detection of the conveyed article by the conveyed
article detector.

In the configuration, if the height detector does not
detect a conveyed article, the downstream side upper
di verting conveyor is swng after the conveyed article
detector detects the conveyed article. In this case,
"after the conveyed article detector detects the conveyed
article" neans after "start" of the detection of the
conveyed article by the conveyed article detector (after
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the conveyed article detector detects "conveyi ng-
direction front side" of the conveyed article) or after
"conpl etion" of the detection of the conveyed article by
the conveyed article detector (after the conveyed article
detector detects "conveying-direction rear side" of the
conveyed article).

[ 0009]

According to the transportation path diverter of the
present invention, a swing of the downstream si de upper
di verting conveyor is controlled by detecting the height
of an article conveyed by the upstream side | ower
di verting conveyor and an article transferred fromthe
upstream side | ower diverting conveyor to the downstream
side |l ower diverting conveyor. Thus, the downstream side
upper diverting conveyor can be swung downward accordi ng
to the size and position of an article conveyed by the
upstream side | ower diverting conveyor and the
downstream si de | ower diverting conveyor. Therefore, even
if the diverting conveyors constituting the
transportation path diverter are swung by the different
sSwWi ngi ng devi ces, when the transportation path of the
article is diverted, the article conveyed by the
upstream side | ower diverting conveyor and the
downst ream si de | ower diverting conveyor is not crushed
by the downstream si de upper diverting conveyor sw nging
downwar d.

Bri ef Description of the Draw ngs
[0010]

FIG 1 is a front view of a transportation path
di verter according to the present invention;

FIG 2 is a front view of the transportation path
diverter according to the present invention;

FIG 3 is a front view of the transportation path
di verter according to the present invention;
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FIG 4 is a block diagram of a control systemfor the
transportation path diverter according to the present
i nvention;
FIG 5Ais a front view of a transportation path
di verter according to the related art;
FIG 5B is a front view of the transportation path
di verter according to the related art; and
FIG 6 is a front view of a transportation path
di verter according to another exanple of the related art.

Description of the Enmbodi nent
[0011]
A transportation path diverter 10 according to an

enbodi nent of the present invention will be described
bel ow.
As illustrated in FIG 1, the transportation path

diverter 10 is a vertical transportation path diverter
that vertically (in the height direction) diverts the
transportation path of an article 90 (an exanpl e of
"conveyed article") stored on a tray 91. The
transportation path diverter 10 is provided in a sorting
system (not illustrated) for sorting the articles 90 in,
for exanple, an airport or a distribution center. The
transportation path diverter 10 is interposed between an
upstream si de upper conveyor 81 and an upstream side

| ower conveyor 82 (an exanple of "upstreamside
conveyor") that are vertically disposed in two stages and
a downstream si de upper conveyor 83 and a downstreant side
| omer conveyor 84 that are vertically disposed in two

st ages.

[0012]

The upstream si de upper conveyor 81 and the upstream
side | ower conveyor 82 are provided on the upstream side
of the transportation path of the article 90 with respect
to the transportation path diverter 10. The upstreamside
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upper conveyor 81 and the upstreamside | ower conveyor 82
convey the article 90 to the transportation path diverter
10. The upstream si de upper conveyor 81 is parallel to
the upstream si de | ower conveyor 82 with a predeterm ned
cl earance i nmedi ately above the upstreamside | ower
conveyor 82.

The downstream si de upper conveyor 83 and the
downst ream si de | ower conveyor 84 are provided on the
downstream side of the transportation path of the article
90 with respect to the transportation path diverter 10.
The downstream si de upper conveyor 83 and the downstream
side | ower conveyor 84 convey the article 90 conveyed
fromthe transportation path diverter 10.

The downstream si de upper conveyor 83 is disposed at
the sane height as the upstream side upper conveyor 81
and di agonal |y above the upstreamside | ower conveyor 82
on the downstream side of the upstream side |ower
conveyor 82.

The downstream side | ower conveyor 84 is disposed at
t he sane height as the upstream side | ower conveyor 82 on
t he downstream si de of the upstream side | ower conveyor
82. The downstreamside | ower conveyor 84 is parallel to
the downstream si de upper conveyor 83 with a
predet erm ned cl earance bel ow t he downstream si de upper
conveyor 83.

[0013]

The transportation path diverter 10 diverts the
transportation path of the article 90 so as to convey the
article 90 fromthe upstreamsi de upper conveyor 81 to
one of the downstream si de upper conveyor 83 and the
downst ream si de | ower conveyor 84 that are provided
downstream of the transportation path diverter 10.

Mor eover, the transportation path diverter 10 diverts the
transportation path of the article 90 so as to convey the
article 90 fromthe upstreamsi de | ower conveyor 82 to
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one of the downstream si de upper conveyor 83 and the
downst ream si de | ower conveyor 84 that are provided
downstream of the transportation path diverter 10.

[ 0014]

In the transportation path diverter 10, the
transportation path of the article 90 to the downstream
si de upper conveyor 83 or the downstreantside | ower
conveyor 84 is diverted by switching an upstreamside
upper diverting conveyor 11, the upstreamside | ower
di verting conveyor 12, a downstream side upper diverting
conveyor 13, and a downstreamside |ower diverting
conveyor 14.

The upstream si de upper diverting conveyor 11 is
di sposed downstream of the upstream side upper conveyor
81. The downstream side of the upstreamside upper
di verting conveyor 11 swi ngs around the upstreamside
upper conveyor 81. The upstream side upper diverting
conveyor 11 is pivoted at the sane height as the
upstream si de upper conveyor 81.

The upstream side | ower diverting conveyor 12 is
parallel to the upstream side upper diverting conveyor 11
with a predeterm ned cl earance i nmedi ately bel ow t he
upstream si de upper diverting conveyor 11. The upstream
side | ower diverting conveyor 12 is disposed downstream
of the upstream side | ower conveyor 82. The downstream
side of the upstreamside | ower diverting conveyor 12
swi ngs around the upstream side | ower conveyor 82. The
upstream si de | ower diverting conveyor 12 is pivoted at
the same height as the upstream side | ower conveyor 82.

The downstream si de upper diverting conveyor 13 is
di sposed upstream of the downstream si de upper conveyor
83. The downstream si de upper diverting conveyor 13 is
di sposed di agonal |y above the upstream side | ower
conveyor 82 and the upstreamside | ower diverting
conveyor 12. The upstream side of the downstream side
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upper diverting conveyor 13 swi ngs around the downstream
si de upper conveyor 83. The downstream si de upper

di verting conveyor 13 is pivoted at the sane hei ght as

t he downstream si de upper conveyor 83.

The downstream side | ower diverting conveyor 14 is
di sposed upstream of the downstreamside | ower conveyor
84. The downstream side | ower diverting conveyor 14 is
parallel to the downstream si de upper diverting conveyor
13 with a predeterm ned clearance i medi ately bel ow t he
downstream si de upper diverting conveyor 13. The upstream
side of the downstreamside | ower diverting conveyor 14
swi ngs around the downstream si de | ower conveyor 84. The
downstream si de | ower diverting conveyor 14 is pivoted at
the same hei ght as the downstream side | ower conveyor 84.
[ 0015]

As illustrated in FIG 1, in the transportation path
di verter 10, the upstreamside upper diverting conveyor
11 and the downstream si de upper diverting conveyor 13
are laid next to each other, so that the article 90
conveyed by the upstream si de upper conveyor 81 is
conveyed to the downstream si de upper conveyor 83. |In the
transportation path diverter 10, the upstream side upper
di verting conveyor 11 and the downstream side | ower
di verting conveyor 14 swing to be laid next to each other,
so that the article 90 conveyed by the upstreamside
upper conveyor 81 is conveyed to the downstream side
| ower conveyor 84.

Moreover, in the transportation path diverter 10, the
upstream side | ower diverting conveyor 12 and the
downstream si de | ower diverting conveyor 14 are |laid next
to each other, so that the article 90 conveyed by the
upstream si de | ower conveyor 82 is conveyed to the
downstream si de | ower conveyor 84. As illustrated in FIG
3, in the transportation path diverter 10, the upstream
side | ower diverting conveyor 12 and the downstreamside
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upper diverting conveyor 13 swing to be laid next to each
other, so that the article 90 conveyed by the upstream
side | ower conveyor 82 is conveyed to the downstreamside
upper conveyor 83.

[0016]

As illustrated in FIGS. 1 to 3, the upstreamside
upper diverting conveyor 11 and the downstream side upper
di verting conveyor 13 are vertically swng by a first
swi ngi ng device 20. The first sw nging device 20 includes
a roller chain 21, a sprocket 23, and a first drive unit
24 that rotates the sprocket 23.

One end of the roller chain 21 is connected to the
downstream end (free end) of the upstream side upper
diverting conveyor 11. The other end of the roller chain
21 is connected to the upstreamend (free end) of the
downst ream si de upper diverting conveyor 13. The roller
chain 21 is | ooped over the sprocket 23.

The sprocket 23 is rotated by the first drive unit 24.
The sprocket 23 rotates to draw in one end of the roller
chain 21 and draws out the other end of the roller chain
21.

The first drive unit 24 is mainly conposed of a first
rotating shaft 25 that rotates the sprocket 23 and a
first notor 26 that rotates the first rotating shaft 25.
[0017]

As illustrated in FIGS. 1 to 3, the upstreamside
| ower diverting conveyor 12 is vertically swng by a
second swi ngi ng device 30. The second sw ngi ng device 30
i ncl udes an upstreamside lower link 31 connected to the
upstream si de | ower diverting conveyor 12, a first cam 32
t hat nmoves the upstreamside |ower link 31, and a second
drive unit 33 that rotates the first cam 32.

The upstream side | ower diverting conveyor 12 is
connected to one end of the upstreamside |ower |ink 31.
The first cam 32 is connected to the other end of the
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upstreamside lower link 31. The upstreamside |lower |ink
31 vertically nmoves to swing the downstream side of the
upstream side | ower diverting conveyor 12.

The first cam 32 rotates to vertically nove the
upstream side lower link 31. The first cam 32 is rotated
by the second drive unit 33.

The second drive unit 33 is mainly conposed of a
second rotating shaft 34 provided in the first cam 32 and
a second notor 35 that rotates the second rotating shaft
34.

[0018]

As illustrated in FIGS. 1 to 3, the downstream side
| ower diverting conveyor 14 is vertically swng by a
third swi nging device 40. The third sw nging device 40
i ncludes a downstreamside |lower link 41 connected to the
downstream si de | ower diverting conveyor 14, a second cam
42 that noves the downstream side |ower |link 41, and a
third drive unit 43 that rotates the second cam 42.

The downstream side | ower diverting conveyor 14 is
connected to one end of the downstream side |ower link 41
The second cam 42 is connected to the other end of the
downstream side lower link 41. The downstream side | ower
link 41 vertically noves to swi ng the upstream side of
t he downstream si de | ower diverting conveyor 14.

The second cam 42 rotates to vertically nove the
downstreamside lower link 41. The second cam42 is
rotated by the third drive unit 43.

The third drive unit 43 is mainly conposed of a third
rotating shaft 44 provided in the second cam 42 and a
third notor 45 that rotates the third rotating shaft 44.

In the transportation path diverter 10, the upstream
si de upper diverting conveyor 11 and the downstream side
upper diverting conveyor 13 are vertically swng by the
first swinging device 20. The upstreamside | ower
di verting conveyor 12 is vertically swuing by the second
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swi ngi ng device 30 different fromthe first sw nging
device 20. The downstream side | ower diverting conveyor
14 is vertically swing by the third sw nging device 40
that is different fromthe first sw nging device 20 and
the second swi ngi ng device 30.

[0019]

As illustrated in FIGS. 1 to 3, a height sensor 51
(an exanpl e of "height detector") for detecting the
hei ght of the article 90 conveyed by the upstream side
| ower diverting conveyor 12 is provided between the
upstream si de upper diverting conveyor 11 and the
upstream si de | ower diverting conveyor 12. The hei ght
sensor 51 is provided at a predeterm ned hei ght above the
conveying surface of the upstreamside |ower diverting
conveyor 12 in a horizontal position.

An article sensor 52 (an exanple of "conveyed article
detector") for detecting the article 90 transferred from
t he upstream side | ower diverting conveyor 12 to the
downstream si de | ower diverting conveyor 14 is provided
upstream of the downstream side |ower diverting conveyor
14.

Entrance sensors 54a, 54b, 54c, and 54d for detecting
the article 90 passing through the upstream sides
(entrance sides) of the diverting conveyors 11, 12, 13,
and 14 are provided on the upstream sides (entrance
sides) of the diverting conveyors 11, 12, 13, and 14.

Exit sensors 55a, 55b, 55c, and 55d for detecting the
article 90 passing through the downstream sides (exit
sides) of the diverting conveyors 11, 12, 13, and 14 are
provi ded on the downstream sides (exit sides) of the

di verting conveyors 11, 12, 13, and 14. The entrance
sensors 54a, 54b, 54c¢, and 54d and the exit sensors 55a,
55b, 55c, and 55d are provided for the diverting
conveyors 11, 12, 13, and 14 so as to confirmthe passage
and presence of the article 90 on the diverting conveyors
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11, 12, 13, and 14. This can nore accurately control the
swi ngi ng operations of the diverting conveyors 11, 12, 13,
and 14.

[ 0020]

A control systemfor the transportation path diverter
10 will be described bel ow.

As illustrated in FIG 4, the transportation path
diverter 10 and the conveyors 81, 82, 83, and 84 are
connected to an integrated controller 85. The operations
of the transportation path diverter and the conveyors are
controlled by the integrated controller 85.

The transportation path diverter 10 includes a
controller 58 that controls the overall transportation
path diverter 10. The controller 58 is connected to the
integrated controller 85 and controls the overal
transportation path diverter 10 in response to an
instruction fromthe integrated controller 85. 1In the
present enbodi nent, the overall transportation path
diverter 10 is controlled by the controller 58. The
integrated controller 85 may directly control the overal
transportation path diverter 10 without the controller 58.

The first drive unit 24 of the first sw nging device
20, the second drive unit 33 of the second sw nging
device 30, and the third drive unit 43 of the third
swi ngi ng device 40 are connected to the controller 58.
The controller 58 controls the driving of the first drive
unit 24 so as to control the swi ngs of the upstreamside
upper diverting conveyor 11 and the downstream side upper
di verting conveyor 13 that are connected to the first
drive unit 24. The controller 58 controls the driving of
the second drive unit 33 so as to control the swi ng of
the upstream side | ower diverting conveyor 12 connected
to the second drive unit 33. The controller 58 controls
the driving of the third drive unit 43 so as to contro
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the swing of the downstream side | ower diverting conveyor
14 connected to the third drive unit 43.
[ 0021]

The hei ght sensor 51 is connected to the controller
58. The controller 58 detects that the article 90
conveyed by the upstreamside | ower diverting conveyor 12
has the at | east predeterm ned hei ght, based on a
detection signal fromthe height sensor 51. The
integrated controller 85 may detect the height of the
article 90 through the controller 58 based on the
detection signal fromthe height sensor 51.

The article sensor 52 is connected to the controller
58. When the article 90 is transferred fromthe upstream
side |l ower diverting conveyor 12 to the downstreamside
| ower diverting conveyor 14, the article sensor 52 starts
detecting the article 90 (the article sensor 52 is turned
on). The controller 58 detects the transfer of the
article 90 fromthe upstreamsi de | ower diverting
conveyor 12 to the downstreamside | ower diverting
conveyor 14 based on the detection signal fromthe
article sensor 52. The integrated controller 85 may
detect the article 90 through the controller 58 based on
the detection signal fromthe article sensor 52.

The entrance sensors 54a, 54b, 54c, and 54d are
connected to the controller 58. \Wen the article 90 is
conveyed to the diverting conveyors 11, 12, 13, and 14,
the entrance sensors 54a, 54b, 54c, and 54d start
detecting the article 90 (the entrance sensors 54a, 54b,
54c, and 54d are turned on). The controller 58 detects
t he passage of the article 90 through the upstream sides
(entrance sides) of the diverting conveyors 11, 12, 13,
and 14 based on the detection signals fromthe entrance
sensors 54a, 54b, 54c, and 54d.

The exit sensors 55a, 55b, 55c, and 55d are connected
to the controller 58. When the article 90 is conveyed to
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t he downstream sides (exit sides) of the diverting
conveyors 11, 12, 13, and 14, the exit sensors 55a, 55b,
55c, and 55d start detecting the article 90 (the exit
sensors 55a, 55b, 55c, and 55d are turned on). The
controller 58 detects the passage of the article 90

t hrough the downstream sides (exit sides) of the

di verting conveyors 11, 12, 13, and 14 based on the
detection signals fromthe exit sensors 55a, 55b, 55c,
and 55d.

[ 0022]

The operation of the transportation path diverter 10
in the transportation of the article 90 fromthe
upstream si de | ower conveyor 82 to the downstream side
upper conveyor 83 will be described bel ow.

In the transportation path diverter 10, the article
90 fromthe upstreamside | ower conveyor 82 is conveyed
to the downstream si de | ower conveyor 84 or the
downst reanm si de upper conveyor 83. The transportation
path of the article 90 in the transportati on path
diverter 10 is determ ned before the article 90 is
conveyed to the upstreamsi de | ower conveyor 82. Thus,
the controller 58 instructs the sw nging devices 20, 30,
and 40 to swing the diverting conveyors 11, 12, 13, and
14 when the article 90 is conveyed to the upstreamside
| ower conveyor 82.

As illustrated in FIG 1, when the article 90 is
conveyed to the upstreamside | ower conveyor 82, the
controller 58 confirms the transportation path of the
article 90 in the transportation path diverter 10. |If the
transportation path of the article 90 is a path (vertica
path) fromthe upstreamside | ower conveyor 82 to the
downst ream si de upper conveyor 83, the controller 58
determ nes, based on the detection signals fromthe
hei ght sensor 51 and the article sensor 52, whether the
preceding article 90 is being conveyed on the upstream
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side | ower diverting conveyor 12 or the downstream side
| ower diverting conveyor 14.

If the controller 58 does not detect the detection
signals fromthe height sensor 51 and the article sensor
52, that is, if the preceding article 90 is not conveyed
on the upstream side | ower diverting conveyor 12 and the
downstream si de | ower diverting conveyor 14, the
controller 58 transmits instruction signals to the first
drive unit 24 of the first sw nging device 20 and the
second drive unit 33 of the second sw nging device 30.
The first drive unit 24 starts sw nging the downstream
si de upper diverting conveyor 13 based on the instruction
signal fromthe controller 58. Accordingly, the second
drive unit 33 starts swi nging the upstreamside |ower
di verting conveyor 12 based on the instruction signal
fromthe controller 58. Thus, as illustrated in FIG 3,

t he downstream si de upper diverting conveyor 13 sw ngs
downward and the upstreanmside upper diverting conveyor
11 and the upstream side | ower diverting conveyor 12
swi ng upward, so that the upstreamside | ower diverting
conveyor 12 and the downstream side upper diverting
conveyor 13 are laid next to each other.

[ 0023]

If the controller 58 detects the detection signal
fromthe height sensor 51, the controller 58 determ nes
that the article 90 having the at |east predeterm ned
hei ght is conveyed on the upstreamside |ower diverting
conveyor 12. In other words, the controller 58 detern nes
that another article 90 having the at | east predeterm ned
hei ght is conveyed ahead of the article 90 conveyed to
t he upstream side | ower conveyor 82. 1In this
configuration, the predeterm ned height of the article 90
is the m nimum height of the article 90 being crushed in
contact with the swung downstream si de upper diverting
conveyor 13 when the downstream si de upper diverting
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conveyor 13 is swung downward while the article 90 is
transferred fromthe upstreamside |ower diverting
conveyor 12 to the downstreamside | ower diverting
conveyor 14. The predeterm ned height of the article 90
is determ ned by the transportation speed of the article
90 on the upstreamside | ower diverting conveyor 12 and
t he downstream si de | ower diverting conveyor 14 and the
swi ngi ng speed of the downstream si de upper diverting
conveyor 13 sw ngi ng downwar d.

[ 0024]

The article 90 detected by the height sensor 51 is
transferred fromthe upstreamside |ower diverting
conveyor 12 to the downstreamside | ower diverting
conveyor 14. \When being transferred to the downstream
side | ower diverting conveyor 14, the article 90 is then
detected by the article sensor 52. Specifically, when the
article 90 is transferred to the downstreamsi de | ower
di verting conveyor 14, the article sensor 52 starts
detecting the article 90 and transmts the detection
signal to the controller 58.

Based on the detection signal fromthe article sensor
52, the controller 58 determ nes that the article 90 has
been transferred fromthe upstreamside |ower diverting
conveyor 12 to the downstreamside | ower diverting
conveyor 14.

VWhen receiving the detection signal fromthe article
sensor 52, the controller 58 detects the amount of
driving of the downstreamside | ower diverting conveyor
14. Specifically, when the article sensor 52 starts
detecting the article 90 (the article sensor 52 is turned
on), the controller 58 detects the anount of driving of
the downstream si de | ower diverting conveyor 14.
Specifically, when the article sensor 52 starts detecting
the article 90, the controller 58 counts the nunmber of
pul ses of a nmotor 57 that drives the downstream side
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| ower diverting conveyor 14. The controller 58 detects

t he ampbunt of driving of the downstream side | ower

di verting conveyor 14 by counting the nunber of pul ses of
the notor 57 for the downstream side | ower diverting
conveyor 14, so that the traveling distance of the
article 90 on the downstream si de | ower diverting
conveyor 14 is cal cul at ed.

The controller 58 counts the nunmber of pul ses until
the number of pul ses of the notor 57 for the downstream
side |l ower diverting conveyor 14 reaches a predeterm ned
nunmber of pul ses. The predetern ned nunber of pul ses of
the motor 57 for the downstream side | ower diverting
conveyor 14 is the nunber of pulses of the motor 57 for
the downstream si de | ower diverting conveyor 14 when the
downst reanm si de | ower diverting conveyor 14 conveys the
article 90 froma position where the article sensor 52
starts detecting the article 90 on the downstream si de
| ower diverting conveyor 14 to a position where the
article 90 is not crushed in contact with the downstream
si de upper diverting conveyor 13 sw ngi ng downward.

[ 0025]

The controller 58 counts the number of pul ses of the
notor 57 until the nunber of pul ses reaches the
predet erm ned nunber of pulses. |In other words, as
illustrated in FIG 2, the controller 58 transmts the
instruction signal to the first drive unit 24 so as to
prevent the article 90 from being crushed in contact with
t he downstream si de upper diverting conveyor 13 sw nging
downward. The first drive unit 24 starts sw nging the
downst ream si de upper diverting conveyor 13 based on the
instruction signal fromthe controller 58.

VWhen the article 90 passes through the article sensor
52 and the detection signal fromthe article sensor 52
becones undetected (the detection of the article 90 by
the article sensor 52 is termnated), the controller 58
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transmits the instruction signal to the second drive unit
33. The second drive unit 33 starts swi nging the
upstream side | ower diverting conveyor 12 based on the
instruction signal fromthe controller 58.

In this way, the controller 58 transmits the
instruction signal to the first drive unit 24 and the
second drive unit 33, so that as illustrated in FIG 3,
t he downstream si de upper diverting conveyor 13 sw ngs
downward and the upstreamside | ower diverting conveyor
12 swings upward so as to be laid next to each other.

[ 0026]

If the controller 58 detects only the detection
signal fromthe article sensor 52 wi thout detecting the
detection signal fromthe height sensor 51, the
controller 58 determines that the article 90 | ower than
t he predeterm ned height is conveyed on the downstream
side | ower diverting conveyor 14. |In other words, the
controller 58 determ nes that another article 90 | ower
than the predeterm ned height is conveyed ahead of the
article 90 conveyed to the upstream side | ower conveyor
82.

VWhen the article 90 passes through the article sensor
52 and the detection signal fromthe article sensor 52
becones undetected (the detection of the article 90 by
the article sensor 52 is termnated), the controller 58
transmts the instruction signal to the first drive unit
24 and the second drive unit 33. The first drive unit 24
starts swi nging the downstream side upper diverting
conveyor 13 based on the instruction signal fromthe
controller 58. Accordingly, the second drive unit 33
starts swinging the upstreamsi de | ower diverting
conveyor 12 based on the instruction signal fromthe
control l er 58.

As has been discussed, if the article 90 | ower than
t he predeterm ned height is conveyed on the downstream
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side | ower diverting conveyor 14, the controller 58
transmits the instruction signal to the first drive unit
24 and the second drive unit 33 wi thout counting the
nunmber of pul ses of the nmotor 57 for the downstream side
| ower diverting conveyor 14 and starts sw nging the
upstream side | ower diverting conveyor 12 and the

downst ream si de upper diverting conveyor 13.

[0027]

In summary, if the article 90 fromthe upstream side
| ower conveyor 82 is conveyed to the downstream side
upper conveyor 83, the height of the preceding article 90
is detected by the height sensor 51.

If the article 90 has the at |east predeterm ned
hei ght, a downward swi ng of the downstream side upper
di verting conveyor 13 is started after the count of a
predet erm ned nunber of pul ses of the notor 57 for the
downstream si de | ower diverting conveyor 14, so that the
article 90 is conveyed to a position where the article 90
is not crushed in contact with the downstream si de upper
di verting conveyor 13 swi ngi ng downward.

If the article 90 is |ower than the predetern ned
hei ght, a downward swi ng of the downstream side upper
diverting conveyor 13 is started after the article 90
passes through the article sensor 52 without confirmtion
of the nunber of pulses of the motor 57 for the
downstream si de | ower diverting conveyor 14.

[ 0028]

As has been discussed, according to the present
enbodi nent, a swi ng of the downstream side upper
di verting conveyor 13 is controlled by detecting the
hei ght of the article 90 conveyed by the upstreamside
| ower diverting conveyor 12 and the article 90
transferred fromthe upstreamside | ower diverting
conveyor 12 to the downstreamside | ower diverting
conveyor 14. Thus, the downstream side upper diverting
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conveyor 13 can be swung downward according to the size
of the article 90 conveyed on the upstreamside | ower
di verting conveyor 12 and the downstream side | ower
di verting conveyor 14 and a position of the article 90 on
the upstream side | ower diverting conveyor 12 and the
downstream si de | ower diverting conveyor 14. Therefore,
even if the diverting conveyors 11, 12, 13, and 14
constituting the transportation path diverter 10 are
swung by the different sw nging devices 20, 30, and 40,
when the transportation path of the article 90 is
diverted, the article 90 conveyed by the upstream side
| ower diverting conveyor 12 and the downstream side | ower
di verting conveyor 14 is not crushed by the downstream
si de upper diverting conveyor 13 sw ngi ng downward.
Furthernore, the transportation path diverter 10 can be
nount ed between the upstream si de upper conveyor 81 and
t he upstream side | ower conveyor 82 and the downstream
si de upper conveyor 83 and the downstream side | ower
conveyor 84 without changing the heights of the conveyors
81, 82, 83, and 84.
[ 0029]

In the present enbodinment, if the height sensor 51
detects the article 90, the downstream side | ower
di verting conveyor 14 is driven by a predeterm ned anmount
of driving after the article sensor 52 starts detecting
the article 90, so that the first drive unit 24 sw ngs
the downstream si de upper diverting conveyor 13 downward
The process is not particularly limted. The first drive
unit 24 may swi ng the downstream si de upper diverting
conveyor 13 downward at a predetermned tinme after the
article sensor 52 starts detecting the article 90. In
this case, the predetermined tine is a time for the
transportation of the article 90 by the downstream side
| omwer diverting conveyor 14 froma position where the
article sensor 52 starts detecting the article 90 to a
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position where the article 90 is not crushed in contact
with the downstream side upper diverting conveyor 13
swi ngi ng downwar d.

Specifically, the controller 58 starts neasuring a
ti me when receiving the detection signal fromthe article
sensor 52. After the controller 58 nmeasures a tinme unti
the predetermned time, the controller 58 transmits the
instruction signal to the first drive unit 24 and the
second drive unit 33. Subsequently, the first drive unit
24 and the second drive unit 33 start sw nging the
upstream side | ower diverting conveyor 12 and the
downst reanmt si de upper diverting conveyor 13. Thus, as
illustrated in FIG 3, the downstream si de upper
di verting conveyor 13 swi ngs downward and the upstream
side | ower diverting conveyor 12 swi ngs upward, so that
t he upstream side | ower diverting conveyor 12 and the
downst ream si de upper diverting conveyor 13 are |laid next
to each ot her

In the present enbodinent, if the height sensor 51
detects the article 90, the downstream side | ower
di verting conveyor 14 is driven by the predetern ned
anount of driving after the article sensor 52 starts
detecting the article 90, so that the first drive unit 24
swi ngs the downstream si de upper diverting conveyor 13
downward. The process is not particularly limted. The
first drive unit 24 may swi ng the downstream si de upper
di verting conveyor 13 downward by driving the downstream
side | ower diverting conveyor 14 by the predeterm ned
anount of driving after the conpletion of the detection
of the article 90 by the article sensor 52 that has
started the detection of the article 90 (from when the
article sensor 52 is turned off). 1In other words, after
the compl etion of the detection of the article 90 by the
article sensor 52 that has started the detection of the
article 90, the first drive unit 24 nay swi ng the
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downst ream si de upper diverting conveyor 13 downward in
response to the detection of the anount of driving of the
downstream si de | ower diverting conveyor 14 by the
controller 58. Furthernore, after the conpletion of the
detection of the article 90 by the article sensor 52 that
has started the detection of the article 90, the first
drive unit 24 may swi ng the downstream si de upper

di verting conveyor 13 downward after a | apse of a
predeterm ned tine.

In the present enbodi nent, the transportation path
diverter 10 diverts the transportation path of the
article 90 conveyed by the upstream si de upper conveyor
81 or the upstreamside | ower conveyor 82. The
configuration is not particularly limted. The
transportation path diverter 10 may divert only the
transportation path of the article 90 conveyed by the
upstream si de | ower conveyor 82. In other words, in a
facility not provided with the upstream si de upper
conveyor 81, the transportation path diverter 10 does not
i nclude the upstreamside upper diverting conveyor 11. In
this case, the first swinging device 20 is configured to
swing only the downstream si de upper diverting conveyor
13 and includes, for exanple, a link coupled to the
downst reanm si de upper diverting conveyor 13, a cam for
noving the link, and a drive unit for rotating the cam

In the present enbodi nent, the height sensor 51
detects the height of the article 90 conveyed on the
upstream side | ower diverting conveyor 12. Alternatively,
the hei ght sensor 51 may detect, for exanple, the height
of the article 90 being transferred fromthe upstream
side | ower diverting conveyor 12 to the downstream si de
| ower diverting conveyor 14. |In this case, the height
sensor 51 is disposed at the boundary between the
upstream side | ower diverting conveyor 12 and the
downst ream si de | ower diverting conveyor 14.
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Alternatively, the height sensor 51 may detect, for
exanpl e, the height of the article 90 being transferred
fromthe upstreamside | ower conveyor 82 to the upstream
side |l ower diverting conveyor 12. In this case, the
hei ght sensor 51 is disposed at the boundary between the
upstream si de | ower conveyor 82 and the upstreamside
| ower diverting conveyor 12.

In the present enmbodi ment, the height of the article
90 conveyed by the upstream side | ower diverting conveyor
12 is actually detected by the height sensor 51.
Alternatively, a tag including information on the hei ght
of the article 90 may be allocated in advance to each of
the articles 90 and the height of the article 90 may be
detected based on the informtion.

Ref erence Signs List
[ 0030]
10 transportation path diverter
12 upstreamside |l ower diverting conveyor
13 downstream si de upper diverting conveyor
14 downstream si de | ower diverting conveyor
20 first sw nging device (sw nging device)
30 second swi nging device (sw nging device)
40 third swi nging device (sw nging device)
51 hei ght sensor (height detector)
52 article sensor (conveyed article detector)
82 upstreamside | ower conveyor (upstreamside
conveyor)
83 downstream si de upper conveyor
84 downstream side | ower conveyor
90 article (conveyed article)
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What is claimed 1is:

1. A transportation path diverter that diverts a
transportation path such that an article conveyed by an
upstream—-side conveyor provided on an upstream side of
the transportation path is conveyed to a downstream-side
upper conveyor disposed above the upstream-side conveyor
on a downstream side of the transportation path and a
downstream-side lower conveyor disposed below the
downstream-side upper conveyor on the downstream side of
the transportation path,

the transportation path diverter comprising:

an upstream-side lower diverting conveyor that is
disposed downstream of the upstream-side conveyor and has
a downstream side swinging around the upstream-side
conveyor;

a downstream-side upper diverting conveyor that is
disposed above the upstream-side conveyor and the
upstream-side lower diverting conveyor and upstream of
the downstream-side upper conveyor and has an upstream
side swinging around the downstream-side upper conveyor;

a downstream-side lower diverting conveyor that is
disposed below the downstream-side upper diverting
conveyor and upstream of the downstream-side lower
conveyor and has an upstream side swinging around the
downstream-side lower conveyor;

a height detector that detects a conveyed article
having at least a predetermined height; and

a conveyed article detector that detects an article
transferred from the upstream-side lower diverting
conveyor to the downstream-side lower diverting conveyor,

wherein a swing of the downstream-side upper
diverting conveyor is controlled based on the detection
of the conveyed article by the height detector and the

conveyed article detector.
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2. The transportation path diverter according to claim 1,
wherein the upstream-side lower diverting conveyor is
swung by a second swinging device,

wherein the downstream-side upper diverting conveyor
is swung by a first swinging device,

wherein the downstream-side lower diverting conveyor
is swung by a third swinging device, and

wherein, if the height detector detects a conveyed
article, the first swinging device is allowed to swing
the downstream-side upper diverting conveyor only after
the conveyed article detector detects the conveyed
article and then the downstream-side lower diverting

conveyor is driven by a predetermined amount of driving.

3. The transportation path diverter according to claim 1,
wherein the upstream-side lower diverting conveyor is
swung by a second swinging device,

wherein the downstream-side upper diverting conveyor
is swung by a first swinging device,

wherein the downstream-side lower diverting conveyor
is swung by a third swinging device, and

wherein, if the height detector detects a conveyed
article, the conveyed article detector detects the
conveyed article and then the first swinging device
starts swinging the downstream-side upper diverting

conveyor after a predetermined time.

4. The transportation path diverter according to claim 1,
wherein the upstream-side lower diverting conveyor is
swung by a second swinging device,

wherein the downstream-side upper diverting conveyor
is swung by a first swinging device,

wherein the downstream-side lower diverting conveyor

is swung by a third swinging device, and
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wherein, if the height detector does not detect a
conveyed article, the first swinging device starts
swinging the downstream-side upper diverting conveyor in
response to the detection of the conveyed article by the

conveyed article detector.



