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A control system executes preliminary biasing processing
including controlling a guide wheel drive unit to bias a guide
wheel in a direction from a first position toward a second
position while the guide wheel is at the first position and is
in contact with a first-side surface of a branch guide portion
from a first side in a width direction before entering a
switching area, and allows the guide wheel to pass through
the switching area while executing the preliminary biasing
processing.
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ARTICLE TRANSPORT FACILITY

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to Japanese Patent
Application No. 2021-206438 filed Dec. 20, 2021, the
disclosure of which is hereby incorporated by reference in
its entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0002] The present invention relates to an article transport
facility including a pair of travel rails extending along a
travel route, a transport vehicle configured to travel along
the travel route and transport an article, a guide rail config-
ured to guide the direction of travel of the transport vehicle
in a branch junction section in which the travel route
branches and joins another route, and a control system
configured to control the transport vehicle.

2. Description of the Related Art

[0003] In the branch junction section, the travel route
branches off from a main route and thereafter joins another
main route. When the transport vehicle travels through such
a branch junction section, the direction of travel of the
transport vehicle changes from left to right or from right to
left in a short time. JP 2008-126743 A discloses an example
of an article transport facility including a transport vehicle
configured to travel through such a branch junction section.
In the following description of the related art, reference
numerals shown in parentheses are those used in JP 2008-
126743A.

[0004] In the article transport facility disclosed in JP
2008-126743 A, the position in a width direction of a guide
roller (41) provided in a travel unit (40) is switched by
shifting the travel unit (40) toward one side (rightward in
FIG. 2) in the width direction in a spacing region between
a direction control guide (15) that is on the upstream side in
the direction of travel and another direction control guide
(17) that is downstream of the direction control guide (15)
in the direction of travel. While the travel unit (40) is shifted,
another guide roller (42) that is on the other side (left in FIG.
2) in the width direction relative to the guide roller (41) and
is at a fixed position relative to the guide roller (41) comes
into contact with a forward shift guide (18) and is guided by
the forward shift guide (18). In this manner, the guide roller
(41) is moved toward the one side in the width direction to
be guided by the direction control guide (17).

[0005] However, in a case where the timing of the opera-
tion for shifting the travel unit (40) is delayed, the guide
roller (42) comes into contact with the forward shift guide
(18) with large impact, and a transport vehicle (30) is likely
to vibrate. Also, when a travel speed of the transport vehicle
(30) in the branch junction section is reduced to prevent
delay of the timing of the operation for shifting the travel
unit (40), the efficiency of transporting articles decreases due
to the reduction in the travel speed.

SUMMARY OF THE INVENTION

[0006] Under the above circumstances, there is demand
for suppressing vibration of the transport vehicle and a
reduction in its travel speed in the branch junction section.
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[0007] The following is a technique for solving the above
issues.
[0008] An article transport facility including: a pair of

travel rails extending along a travel route; a transport vehicle
configured to travel along the travel route and transport an
article; a guide rail configured to guide a direction of travel
of'the transport vehicle in a branch junction section in which
the travel route branches and joins another route; and a
control system configured to control the transport vehicle,

[0009] wherein the transport vehicle includes: travel
wheels configured to roll on upper surfaces of the pair of
travel rails; a guide wheel configured to roll on a first-side
surface or a second-side surface of the guide rail; and a guide
wheel drive unit configured to move the guide wheel in a
width direction between a first position at which the guide
wheel rolls on the first-side surface and a second position at
which the guide wheel rolls on the second-side surface, the
first-side surface facing a first side in the width direction
orthogonal to a travel direction extending along the travel
route as viewed in an up-down direction, and the second-
side surface facing a second side in the width direction,
which is opposite to the first side,

[0010] the branch junction section includes: a first section;
a second section extending side by side with the first section;
and a connecting section connecting the first section and the
second section,

[0011] the connecting section branches off from the first
section toward the first side in the width direction and joins
the second section from the second side in the width
direction,

[0012] the guide rail includes a branch guide portion
spanning from the first section to an intermediate position in
the connecting section, a junction guide portion spanning
from an intermediate position in the connecting section to
the second section, and a switching area configured to allow
the guide wheel to move in the width direction between the
branch guide portion and the junction guide portion in the
travel direction,

[0013] in a case where the transport vehicle travels
through the branch junction section,

[0014] the control system executes preliminary biasing
processing including controlling the guide wheel drive
unit to bias the guide wheel in a direction from the first
position toward the second position while the guide
wheel is at the first position and is in contact with the
first-side surface of the branch guide portion from the
first side in the width direction before entering the
switching area, and

[0015] the control system allows the guide wheel to
pass through the switching area while executing the
preliminary biasing processing.

[0016] According to this configuration, as a result of the
preliminary biasing processing being executed, the guide
wheel is biased in the direction from the first position toward
the second position while being at the first position and
being in contact with the first-side surface of the branch
guide portion from the first side in the width direction before
entering the switching area. Then, the guide wheel is
allowed to pass through the switching area while the pre-
liminary biasing processing is executed. As described above,
the guide wheel is biased before entering the switching area,
and accordingly, switching of the position of the guide wheel
is not delayed even when the travel speed of the transport
vehicle is not reduced, and the guide wheel can be moved
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from the first position to the second position at the same time
as entering the switching area. Moreover, vibration of the
transport vehicle can be suppressed because the guide wheel
is kept from coming into contact with the guide rail with
large impact due to switching of the position of the guide
wheel being delayed. As described above, according to this
configuration, it is possible to suppress vibration of the
transport vehicle and a reduction in the travel speed of the
transport vehicle in the branch junction section.

[0017] Further features and advantages of the technique
according to the present disclosure will be clarified by
exemplary and non-limiting embodiments described below
with reference to the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] FIG. 1 is a plan view showing a branch-junction
section in an article transport facility.

[0019] FIG. 2 is a perspective view of a transport vehicle.
[0020] FIG. 3 is a diagram showing a state of the transport
vehicle at a branch position as viewed in a travel direction.
[0021] FIG. 4 is a diagram showing a state of the transport
vehicle at a straight travel position as viewed in the travel
direction.

[0022] FIG. 5is a diagram showing a state of the transport
vehicle at a junction foreside position as viewed in the travel
direction.

[0023] FIG. 6 is a control block diagram.

[0024] FIG. 7 is a diagram showing a state at a point in
time before the transport vehicle enters the branch junction
section.

[0025] FIG. 8 is a diagram showing a state at a point in
time at which front guide wheels start to come into contact
with a branch guide portion.

[0026] FIG. 9 is a diagram showing a state at a point in
time at which preliminary biasing processing is started.
[0027] FIG. 10 is a diagram showing a state at a point in
time at which a front guide wheel is moving along an
inclined portion of the branch guide portion.

[0028] FIG. 11 is a diagram showing a state at a point in
time at which a front guide wheel comes into contact with
an inclined portion of a junction guide portion.

[0029] FIG. 12 is a diagram showing a state at a point in
time at which the front guide wheels are moving along an
extending portion of the junction guide portion.

DESCRIPTION OF THE INVENTION

[0030] The following describes an embodiment of an
article transport facility with reference to the drawings.
[0031] As shown in FIGS. 1 and 2, an article transport
facility 100 includes a pair of travel rails 90 extending along
a travel route R, a transport vehicle V configured to travel
along the travel route R and transport an article W, a guide
rail 80 configured to guide the direction of travel of the
transport vehicle V in a branch junction section S in which
the travel route R branches and joins another route, and a
control system H (see FIG. 6) configured to control the
transport vehicle V.

[0032] In the following description, a direction extending
along the travel route R will be referred to as a “travel
direction X”, and a direction orthogonal to the travel direc-
tion X as viewed in an up-down direction will be referred to
as a “width direction Y”. One side in the width direction Y
will be referred to as a “first side Y1 in the width direction”,
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and the other side in the width direction Y will be referred
to as a “second side Y2 in the width direction”. For example,
the first side Y1 in the width direction is the left side as
viewed in the direction of travel of the transport vehicle V,
and the second side Y2 in the width direction is the opposite
side, i.e., the right side. However, the first side Y1 in the
width direction and the second side Y2 in the width direction
do not specify either of the left side and the right side. The
first side Y1 in the width direction may also be the right side
and the second side Y2 in the width direction may also be
the left side.

[0033] As shown in FIG. 1, the branch junction section S
includes a first section S1, a second section S2 extending
side by side with the first section S1, and a connecting
section S3 connecting the first section S1 and the second
section S2.

[0034] In the present embodiment, the first section S1 and
the second section S2 are parallel to each other.

[0035] In this example, the first section S1 and the second
section S2 extend along the same direction. However, the
direction in which the first section S1 extends may be
inclined relative to the direction in which the second section
S2 extends. In the illustrated example, the first section S1 is
straight. Also, the second section S2 is straight.

[0036] The connecting section S3 branches off from the
first section S1 toward the first side Y1 in the width direction
and joins the second section S2 from the second side Y2 in
the width direction. In the present embodiment, the con-
necting section S3 extends along a direction that is inclined
relative to the direction in which the first section S1 and the
second section S2 extend. The direction in which the con-
necting section S3 extends includes a component extending
along the direction in which the first section S1 and the
second section S2 extend. In the present embodiment, a joint
portion between the connecting section S3 and the first
section S1 is a curved section. Also, a joint portion between
the connecting section S3 and the second section S2 is a
curved section.

[0037] Inthe present embodiment, either one of the pair of
travel rails 90 is divided in the joint portion between the
connecting section S3 and the first section S1. Also, either
one of the pair of travel rails 90 is divided in the joint portion
between the connecting section S3 and the second section
S2. Although described in detail later, when the transport
vehicle V travels through the joint portion between the
connecting section S3 and the first section S1 and the joint
portion between the connecting section S3 and the second
section S2, the transport vehicle V enters a single-side travel
state in which travel wheels 10 on the first side Y1 in the
width direction or travel wheels 10 on the second side Y2 in
the width direction are in the air.

[0038] The pair of travel rails 90 extend along the travel
route R, at positions spaced apart from each other in the
width direction Y Hereinafter, one of the pair of travel rails
90 on the first side Y1 in the width direction will be referred
to as a “first travel rail 917, and the other travel rail 90 on
the second side Y2 in the width direction will be referred to
as a “second travel rail 92”. Note that, in the following
description, the first travel rail 91 and the second travel rail
92 may be collectively simply referred to as “travel rails 90”.
[0039] In the present embodiment, the pair of travel rails
90 are above a floor surface and spaced apart therefrom. For
example, the pair of travel rails 90 are suspended from a
ceiling.
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[0040] The guide rail 80 is above the pair of travel rails 90
(see FIG. 3, for example). That is, the guide rail 80 is above
the floor surface and spaced apart therefrom similarly to the
pair of travel rails 90. For example, the guide rail 80 is
suspended from the ceiling.

[0041] The guide rail 80 is provided in the branch junction
section S. The guide rail 80 includes a first guide portion G1
that is in the first section S1, a branch guide portion GB
spanning from the first section S1 to an intermediate position
in the connecting section S3, a junction guide portion GC
spanning from an intermediate position in the connecting
section S3 to the second section S2, and a second guide
portion G2 that is in the second section S2. The guide rail 80
further includes a switching area GE configured to allow
guide wheels 13, which will be described later, to move in
the width direction Y between the branch guide portion GB
and the junction guide portion GC in the travel direction X.
[0042] The branch guide portion GB is continuous from
the first guide portion G1. In the present embodiment, the
branch guide portion GB branches off from the first guide
portion G1 toward the first side Y1 in the width direction. In
this example, the branch guide portion GB extends from the
first guide portion G1 while curving like an arc toward the
first side Y1 in the width direction. Note that the first guide
portion G1 is straight.

[0043] In the present embodiment, the branch guide por-
tion GB includes a branch side extending portion GBa
extending along the travel direction X, a branch side curved
portion GBb that is continuous from the branch side extend-
ing portion GBa and curves protruding toward the first side
Y1 in the width direction, and a branch side inclined portion
GBc that is continuous from the branch side curved portion
GBD and is inclined toward the second side Y2 in the width
direction as getting closer to the downstream side in the
travel direction X.

[0044] The junction guide portion GC is continuous to the
second guide portion G2. In the present embodiment, the
junction guide portion GC joins the second guide portion G2
from the second side Y2 in the width direction. In this
example, the junction guide portion GC extends from the
intermediate position in the connecting section S3 toward
the second guide portion G2 while curving like an arc. Note
that the second guide portion G2 is straight.

[0045] In the present embodiment, the junction guide
portion GC includes a junction side inclined portion GCc
that is inclined toward the second side Y2 in the width
direction as getting closer to the downstream side in the
travel direction X, a junction side curved portion GCb that
is continuous from the junction side inclined portion GCc
and curves protruding toward the second side Y2 in the
width direction, and a junction side extending portion GCa
that is continuous from the junction side curved portion GCb
and extends along the travel direction X.

[0046] As shownin FIG. 2, in the present embodiment, the
transport vehicle V is configured as a ceiling transport
vehicle that transports an article W along the travel route R
set near the ceiling. The article W to be transported by the
transport vehicle V is a FOUP (Front Opening Unified Pod)
for storing a semiconductor wafer, a reticle pod for storing
a reticle, or the like, for example.

[0047] The transport vehicle V includes travel wheels 10
configured to roll on upper surfaces of the pair of travel rails
90 and a travel wheel drive unit M configured to drive the
travel wheels 10. The travel wheels 10 include a plurality of
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travel wheels 10 spaced apart from each other in at least
either the travel direction X or the width direction Y. In this
example, the plurality of travel wheels 10 are spaced apart
from each other in the travel direction X and the width
direction Y. The travel wheel drive unit M is constituted by
an electric motor such as a servomotor, for example.
[0048] In the present embodiment, the plurality of travel
wheels 10 include front wheels 10f and rear wheels 10x
Specifically, the plurality of travel wheels 10 include a first
front wheel 11f configured to roll on the upper surface of the
first travel rail 91, a first rear wheel 117 configured to roll on
the first travel rail 91 behind the first front wheel 11f'in the
direction of travel, a second front wheel 12f configured to
roll on the upper surface of the second travel rail 92, and a
second rear wheel 127 configured to roll on the second travel
rail 92 behind the second front wheel 12fin the direction of
travel. That is, the front wheels 10f'in this example include
the first front wheel 11f°and the second front wheel 12f. The
rear wheels 107 include the first rear wheel 117 and the
second rear wheel 12r.

[0049] In the present embodiment, the transport vehicle V
includes a travel portion 1 and a main body portion 2. The
travel portion 1 is above the travel rails 90 and configured to
make the transport vehicle V travel. The main body portion
2 is below the travel rails 90 and coupled to the travel portion
1. In this example, the main body portion 2 is configured to
support an article W. The article W supported by the main
body portion 2 is transported by the transport vehicle V.
[0050] In the present embodiment, the travel portion 1
includes a front travel portion 1F and a rear travel portion 1R
that is behind the front travel portion 1F in the direction of
travel. In this example, the front travel portion 1F supports
the first front wheel 11f°and the second front wheel 12f. The
rear travel portion 1R supports the first rear wheel 117 and
the second rear wheel 127 That is, in the present embodi-
ment, the transport vehicle V includes the front travel
portion 1F including the front wheels 10f (the first front
wheel 11/ and the second front wheel 12f) as the travel
wheels 10 and the rear travel portion 1R including the rear
wheels 107 (the first rear wheel 117 and the second rear
wheel 127) as the travel wheels 10.

[0051] As shown in FIGS. 2 to 5, the transport vehicle V
includes: a guide wheel 13 configured to roll on a first-side
surface 81 of the guide rail 80, which surface faces the first
side Y1 in the width direction, or a second-side surface 82
of the guide rail 80, which surface faces the second side Y2
in the width direction; and a guide wheel drive unit 5
configured to move the guide wheel 13 in the width direction
Y between a first position P1 at which the guide wheel 13
rolls on the first-side surface 81 and a second position P2 at
which the guide wheel 13 rolls on the second-side surface
82.

[0052] The guide wheel 13 is supported by the travel
portion 1 in such a manner as to be turnable about an
up-down axis. With this configuration, the guide wheel 13 is
rollable along the first-side surface 81 and the second-side
surface 82 of the guide rail 80. Note that the travel wheels
10 described above are supported by the travel portion 1 in
such a manner as to be turnable about an axis extending
along the width direction Y.

[0053] The guide wheel drive unit 5 is configured to move
the guide wheel 13 along the width direction Y by biasing
the guide wheel 13 in the width direction Y. The guide wheel
drive unit 5 is configured to thus change the position of the
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guide wheel 13 in the width direction Y between the first
position P1 set on the first side Y1 in the width direction
relative to the center A (see FIGS. 3 to 5) of the travel portion
1 in the width direction Y and the second position P2 set on
the second side Y2 in the width direction relative to the
center A of the travel portion 1 in the width direction Y. The
guide wheel drive unit 5 is constituted by a rotary solenoid,
for example, and changes the position of the guide wheel 13
between the first position P1 and the second position P2
according to an energized state.

[0054] As shown in FIG. 3, the guide wheel 13 rolls on the
first-side surface 81 of the guide rail 80 and is appropriately
guided by the guide rail 80 in a case where the guide wheel
13 passes through a region provided with the guide rail 80
in the state where the guide wheel 13 is at the first position
P1.

[0055] As shown in FIG. 4, the guide wheel 13 rolls on the
second-side surface 82 of the guide rail 80 and is appropri-
ately guided by the guide rail 80 in a case where the guide
wheel 13 passes through the region provided with the guide
rail 80 in the state where the guide wheel 13 is at the second
position P2.

[0056] As shown in FIG. 2, the transport vehicle V in the
present embodiment includes a front guide wheel 13f serv-
ing as the guide wheel 13 in the front travel portion 1F and
a rear guide wheel 13~ serving as the guide wheel 13 in the
rear travel portion 1R. In the illustrated example, a pair of
front guide wheels 13/ arranged in the travel direction X at
the same position in the width direction Y are supported by
the front travel portion 1F. Also, a pair of rear guide wheels
13r arranged in the travel direction X at the same position in
the width direction Y are supported by the rear travel portion
1R. In this example, a plurality of the guide wheel drive
units 5 are provided in correspondence with the front guide
wheels 13f and the rear guide wheels 137 The front guide
wheels 13/ (in this example, the pair of front guide wheels
13f) are driven independently from the rear guide wheels 13~
(in this example, the pair of rear guide wheels 137). Here-
inafter, the front guide wheels 13fand the rear guide wheels
137 may be collectively simply referred to as “guide wheels
13”.

[0057] Here, FIG. 1 shows the transport vehicle V with
imaginary lines at a branch position Pb that the transport
vehicle V passes when traveling in the direction branched
from the travel route R, a straight travel position Ps that the
transport vehicle V passes when traveling straight along the
travel route R, and a junction foreside position Pc that the
transport vehicle V passes before entering another travel
route R after traveling in the direction branched from the
travel route R.

[0058] In the present embodiment, either one of the pair of
travel rails 90 is divided in the joint portion between the
connecting section S3 and the first section S1 as described
above. In a case where the transport vehicle V travels
through the joint portion between the connecting section S3
and the first section S1 in the branched direction and passes
the branch position Pb and a case where the transport vehicle
V travels straight through the joint portion between the
connecting section S3 and the first section S1 and passes the
straight travel position Ps, the transport vehicle V enters the
single-side travel state in which the travel wheels 10 on the
first side Y1 in the width direction or the travel wheels 10 on
the second side Y2 in the width direction are in the air.
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[0059] FIG. 3 shows the transport vehicle V in the single-
side travel state at the branch position Pb. As shown in FIG.
3, when traveling at the branch position Pb, the transport
vehicle V is in the single-side travel state in which the
second front wheel 12f'and the second rear wheel 127 are in
the air. In this case, the first front wheel 11f'and the first rear
wheel 117 roll on the upper surface of the first travel rail 91,
and the guide wheels 13 roll on the first-side surface 81 of
the guide rail 80. The transport vehicle V travels along the
travel route R while maintaining a horizontal state (horizon-
tal position) by means of at least the first front wheel 11f, the
first rear wheel 117, and the guide wheels 13.

[0060] FIG. 4 shows the transport vehicle V in the single-
side travel state at the straight travel position Ps. As shown
in FIG. 4, when traveling at the straight travel position Ps,
the transport vehicle V is in the single-side travel state in
which the first front wheel 11f'and the first rear wheel 11~ are
in the air. In this case, the second front wheel 12f'and the
second rear wheel 127 roll on the upper surface of the second
travel rail 92, and the guide wheels 13 roll on the second-
side surface 82 of the guide rail 80. The transport vehicle V
travels along the travel route R while maintaining the
horizontal state (horizontal position) by means of at least the
second front wheel 12f the second rear wheel 127, and the
guide wheels 13.

[0061] As shown in FIG. 5, at the junction foreside
position Pc at which neither of the pair of travel rails 90 is
divided, the transport vehicle V is in a double-side travel
state in which the travel wheels 10 on the first side Y1 in the
width direction and the travel wheels 10 on the second side
Y2 in the width direction are placed on the travel rails 90.
When the transport vehicle V is traveling at the junction
foreside position Pc, the first front wheel 11fand the first rear
wheel 117 roll on the upper surface of the first travel rail 91,
the second front wheel 12f'and the second rear wheel 12~ roll
on the upper surface of the second travel rail 92, and the
guide wheels 13 roll on the second-side surface 82 of the
guide rail 80. Note that the transport vehicle V also travels
in the double-side travel state in a section in which the guide
rail 80 is not provided. In this case, the guide wheels 13 are
at the first position P1 or the second position P2 without
coming into contact with anything because the guide rail 80
is not provided.

[0062] As shown in FIG. 6, in the present embodiment, a
control device Hv is shown as an example of the control
system H. The control device Hv is mounted on the transport
vehicle V, for example. The control system H includes the
control device Hv and a host controller (not shown) that is
provided separately from the transport vehicle V and man-
ages a portion or the entirety of the facility. However, the
control system H may also be constituted only by the control
device Hv mounted on the transport vehicle V. The control
system H includes a processor such as a microcomputer and
peripheral circuits such as a memory, for example. Each
function is realized as a result of these hardware units
cooperating with a program executed by the processor such
as a computer.

[0063] In the present embodiment, the control system H
controls travel of the transport vehicle V by controlling the
travel wheel drive unit M. This realizes acceleration, decel-
eration, stopping, and the like of the transport vehicle V.
Also, the control system H controls the direction of a biasing
force applied to the guide wheels 13 by controlling the guide
wheel drive units 5. Specifically, the control system H biases
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the guide wheels 13 toward the first side Y1 in the width
direction or the second side Y2 in the width direction by
controlling the guide wheel drive units 5. The guide wheels
13 are placed at the first position P1 when biased toward the
first side Y1 in the width direction in a state where the guide
wheels 13 do not interfere with the guide rail 80. The guide
wheels 13 are placed at the second position P2 when biased
toward the second side Y2 in the width direction in a state
where the guide wheels 13 do not interfere with the guide
rail 80.

[0064] In the present embodiment, the transport vehicle V
includes a measurement unit 3 configured to measure rota-
tion speeds of the travel wheels 10 and a detection unit 4
configured to detect a current position of the transport
vehicle V. The control system H is configured to obtain
results of measurement performed by the measurement unit
3 and results of detection performed by the detection unit 4.
[0065] In the present embodiment, the measurement unit 3
is configured to measure, in addition to the rotation speeds
of the travel wheels 10, a distance traveled by the transport
vehicle V based on the rotation speeds. The measurement
unit 3 is constituted by rotary encoders, for example. In this
example, the measurement unit 3 is configured to measure a
rotation speed of the front wheels 10f'and a rotation speed
of the rear wheels 107 separately from each other. In other
words, the rotary encoders constituting the measurement
unit 3 are provided in correspondence with the front wheels
10/ and the rear wheels 107, respectively.

[0066] In the present embodiment, the detection unit 4 is
configured to read information from an information holder
70 disposed on the travel route R (see FIG. 7). The infor-
mation holder 70 holds address information (information
indicating a position on the travel route R) regarding the
position of the information holder 70. Accordingly, the
detection unit 4 can detect a current position of the transport
vehicle V by reading the address information held by the
information holder 70. For example, a one-dimensional code
or a two-dimensional code can be used as the information
holder 70, and a one-dimensional code reader or a two-
dimensional code reader can be used as the detection unit 4.
[0067] As shown in FIG. 7, the information holder 70 is
located just before the branch junction section S. The
detection unit 4 detects that the transport vehicle V is located
just before the branch-junction section S by reading the
information held by the information holder 70.

[0068] As shownin FIG. 6, in the present embodiment, the
control system H includes a determination unit Ha config-
ured to determine that the guide wheels 13 have come into
contact with the branch guide portion GB after entering the
first section S1. As described above with reference to FIG.
1, in the present embodiment, the branch guide portion GB
is continuous from the first guide portion G1, which is
straight, and extends from the first guide portion G1 while
curving like an arc toward the first side Y1 in the width
direction. Accordingly, when the guide wheels 13 rolling on
the guide rail 80 enter the branch guide portion GB from the
first guide portion G1, the direction of travel of the transport
vehicle V starts to change. That is, the transport vehicle V
starts to travel along a curve upon the guide wheels 13
starting to come into contact with the branch guide portion
GB.

[0069] In a case where the transport vehicle V travels
along a curve in the double-side travel state, the rotation
speed of a travel wheel 10 on the inner side of the curve
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becomes lower than the rotation speed of a travel wheel 10
on the outer side of the curve, and a difference arises
between the rotation speeds of these wheels. Note that, in the
present embodiment, the first front wheel 111 and the second
front wheel 12f are driven to rotate at the same speed, and
the first rear wheel 117 and the second rear wheel 127 are
driven to rotate at the same speed. The transport vehicle V
travels along the curve in the single-side travel state. There-
fore, the above-described difference between rotation speeds
does not arise in the present embodiment. In a case where the
front wheel 10f'on the inner side of a curve travels along the
curved portion of the travel rail 90 while the rear wheel 107
on the same side as this front wheel 10fin the width direction
Y travels along a straight portion of the travel rail 90 just
before the curved portion, the rotation speed of the front
wheel 10/ becomes lower than the rotation speed of the rear
wheel 107, and a difference arises between the rotation
speeds of these wheels. To the contrary, in a case where the
front wheel 10f'on the outer side of a curve travels along the
curved portion of the travel rail 90 while the rear wheel 107
on the same side as this front wheel 10fin the width direction
Y travels along a straight portion of the travel rail 90 just
before the curved portion, the rotation speed of the front
wheel 10f'becomes higher than the rotation speed of the rear
wheel 107, and a difference arises between the rotation
speeds of these wheels.

[0070] In the present embodiment, the determination unit
Ha determines that the guide wheels 13 have started to come
into contact with the branch guide portion GB in response to
a rotation speed difference between rotation speeds of two or
more target travel wheels 10 spaced apart from each other in
the travel direction X or the width direction Y changing by
an amount greater than or equal to a prescribed threshold
value. In this example, the rotation speed difference is a
difference between (i) a rotation speed of at least one of the
first rear wheel 117 and the second rear wheel 127 and (ii) a
rotation speed of at least one of the first front wheel 11f'and
the second front wheel 12f, and the determination unit Ha
determines that the guide wheels 13 have started to come
into contact with the branch guide portion GB based on the
rotation speed difference.

[0071] In the example shown in FIG. 8, the determination
unit Ha determines that the guide wheels 13 (front guide
wheels 13f) have started to come into contact with the
branch guide portion GB in response to a rotation speed
difference between a rotation speed of the first rear wheel
117 and a rotation speed of the first front wheel 11/ changing
by an amount greater than or equal to the prescribed thresh-
old value. In the example shown in FIG. 8, when the front
guide wheels 13fstart to come into contact with the branch
guide portion GB, the first rear wheel 117 rolls on a straight
portion of the travel rail 90 and the first front wheel 11frolls
on a curved portion (the inner side of the curved portion) of
the travel rail 90. Accordingly, the first rear wheel 11~ rolls
over a longer distance than the first front wheel 11/, and a
rotation speed difference arises between the first rear wheel
117 and the first front wheel 11f The determination unit Ha
determines that the front guide wheels 13/ have started to
come into contact with the branch guide portion GB in
response to the rotation speed difference changing by an
amount greater than or equal to the prescribed threshold
value. The “prescribed threshold value” is preferably deter-
mined in advance through experiment or the like with
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consideration given to the travel speed of the transport
vehicle V, the radius of curvature of the curved portion of the
travel rail 90, and the like.

[0072] Here, the guide wheel drive units 5 are configured
to move the guide wheels 13 along the width direction Y by
biasing the guide wheels 13 in the width direction Y as
described above. The guide wheel drive units 5 place the
guide wheels 13 at the first position P1 or the second
position P2 so that the guide wheels 13 roll on the first-side
surface 81 or the second-side surface 82 of the guide rail 80.
As shown in FIG. 7, for example, when the transport vehicle
V travels through the branch-junction section S, the guide
wheels 13 roll on the first-side surface 81 of the guide rail
80 in the branch guide portion GB, and roll on the second-
side surface 82 of the guide rail 80 in the junction guide
portion GC. Therefore, the position of the guide wheels 13
in the width direction Y needs to be changed from the first
position P1 to the second position P2 in the switching area
GE. As shown in FIG. 9, in the article transport facility 100
according to the present disclosure, before the guide wheels
13 enter the switching area GE, preliminary biasing pro-
cessing is executed in which the guide wheel drive units 5
are controlled to bias the guide wheels 13 in the direction
from the first position P1 toward the second position P2.
[0073] The following describes processing performed by
the control system H when the transport vehicle V travels
through the branch junction section S in chronological order
with reference to FIGS. 7 to 12. Note that white arrows
shown on the guide wheels 13 in FIGS. 7 to 12 indicate the
direction in which the guide wheels 13 are biased, and do not
indicate that the positions of the guide wheels 13 are
changed.

[0074] As shown in FIG. 7, in the present embodiment,
when the transport vehicle V travels through the branch
junction section S, the control system H controls the guide
wheel drive units 5 to place the guide wheels 13 at the first
position P1 at a time that is (i) before executing the pre-
liminary biasing processing and (ii) before the guide wheels
13 enter the first section S1. In this example, after the
detection unit 4 has detected the information holder 70
located just before the branch junction section S, the control
system H controls the guide wheel drive units 5 based on the
result of detection performed by the detection unit 4 to place
the guide wheels 13 at the first position P1. The guide wheels
13 are biased by the guide wheel drive units 5 toward the
first side Y1 in the width direction to be placed at the first
position P1. Then, after the guide wheels 13 have entered the
first section S1, the control system H brings the guide wheels
13 into contact with the first-side surface 81 of the branch
guide portion GB from the first side Y1 in the width
direction. As a result, the transport vehicle V travels in the
direction branched from the travel route R toward the first
side Y1 in the width direction. Note that the control system
H may place the front guide wheels 13/ and the rear guide
wheels 137 at the first position P1 simultaneously or at
different timings before the guide wheels 13 enter the first
section S1, by controlling the guide wheel drive units 5.
[0075] As shown in FIG. 8, when the front guide wheels
13f'start to come into contact with the branch guide portion
GB, the first rear wheel 117 rolls on the straight portion of
the travel rail 90 and the first front wheel 11/ rolls on the
curved portion (the inner side of the curved portion) of the
travel rail 90. Accordingly, the first rear wheel 117 rolls over
a longer distance than the first front wheel 11/, and a rotation
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speed difference arises between the first rear wheel 117 and
the first front wheel 11f. The determination unit Ha deter-
mines that the front guide wheels 13/ have started to come
into contact with the branch guide portion GB in response to
the rotation speed difference changing by an amount greater
than or equal to the prescribed threshold value.

[0076] As shown in FIG. 9, the control system H executes
the preliminary biasing processing in which the guide wheel
drive units 5 are controlled to bias the guide wheels 13 in the
direction from the first position P1 toward the second
position P2 in the state where the guide wheels 13 are at the
first position P1 and are in contact with the first-side surface
81 of the branch guide portion GB from the first side Y1 in
the width direction before entering the switching area GE.

[0077] In the present embodiment, the control system H
executes the preliminary biasing processing based on the
result of determination performed by the determination unit
Ha. In this example, the control system H executes the
preliminary biasing processing in a period from when the
determination unit Ha determines that the guide wheels 13
have started to come into contact with the branch guide
portion GB until when the transport vehicle V has traveled
a predetermined distance. The “predetermined distance” is a
known distance that the transport vehicle V travels during a
period from when the guide wheels 13 enter the branch
guide portion GB until when the guide wheels 13 reach the
switching area GE. In the present embodiment, the mea-
surement unit 3 measures a distance traveled by the transport
vehicle V from when the determination unit Ha makes
determination (when it is determined that the guide wheels
13 have started to come into contact with the branch guide
portion GB), based on rotation speeds of the travel wheels
10. The control system H executes the preliminary biasing
processing before the distance traveled by the transport
vehicle V, which is measured by the measurement unit 3,
exceeds the predetermined distance (distance that the trans-
port vehicle V travels during the period from when the guide
wheels 13 enter the branch guide portion GB until when the
guide wheels 13 reach the switching area GE).

[0078] In the present embodiment, the control system H
executes the preliminary biasing processing simultaneously
on the front guide wheels 13f'and the rear guide wheels 13~
at a time that is (i) after the rear guide wheels 137 start to
come into contact with the branch guide portion GB and (ii)
before the front guide wheels 13f enter the switching area
GE. In this example, the determination unit Ha determines
that the rear guide wheels 13 have started to come into
contact with the branch guide portion GB based on a
distance traveled by the transport vehicle V from when the
determination unit Ha determines that the front guide wheels
13f'have started to come into contact with the branch guide
portion GB. That is, a spacing distance in the travel direction
X between the front guide wheels 13/ and the rear guide
wheels 13~ is already known, and accordingly, the determi-
nation unit Ha can determine that the rear guide wheels 137
have started to come into contact with the branch guide
portion GB in response to the transport vehicle V traveling
the spacing distance from when the determination unit Ha
determines that the front guide wheels 13/ have started to
come into contact with the branch guide portion GB. As
described above, the preliminary biasing processing is
executed simultaneously on the front guide wheels 13f'and
the rear guide wheels 137 and thus the front guide wheels
13f'and the rear guide wheels 137 are simultaneously biased



US 2023/0193565 Al

toward the second side Y2 in the width direction. However,
the front guide wheels 13/ 'and the rear guide wheels 137 are
in contact with the first-side surface 81 of the branch guide
portion GB from the first side Y1 in the width direction, and
therefore are not displaced in the width direction Y even
when biased toward the second side Y2 in the width direc-
tion. That is, the guide wheels 13 are pressed against the
first-side surface 81 with a force set according to the weight
of the transport vehicle V. The biasing force applied to the
guide wheels 13 in the preliminary biasing processing is set
such that the guide wheels 13 are kept at the first position P1
(i.e., the guide wheels 13 are kept from being displaced in
the width direction Y).

[0079] As shown in FIGS. 10 to 12, the control system H
allows the guide wheels 13 to pass through the switching
area GE while executing the preliminary biasing processing
(in this example, in the state where the guide wheels 13 are
biased toward the second side Y2 in the width direction). By
allowing the guide wheels 13 to pass through the switching
area GE while executing the preliminary biasing processing,
the control system H moves the guide wheels 13 from the
first position P1 to the second position P2 in the switching
area GE and brings the guide wheels 13 into contact with the
second-side surface 82 of the junction guide portion GC
from the second side Y2 in the width direction.

[0080] As shown in FIG. 10, in the present embodiment,
the control system H allows the guide wheels 13 to pass
through the branch side extending portion GBa and the
branch side curved portion GBb and to move along the
branch side inclined portion GBc while executing the pre-
liminary biasing processing. At this time, the guide wheels
13 move to the second position P2 while being in contact
with the branch side inclined portion GBe, which is inclined
toward second side Y2 in the width direction, and being
biased toward the second side Y2 in the width direction.
That is, the control system H places the guide wheels 13 at
the second position P2 by moving the guide wheels 13 along
the branch side inclined portion GBc. As described above,
the direction in which the guide wheels 13 are biased is the
same as the direction in which the branch side inclined
portion GBc is inclined, and accordingly, the guide wheels
13 can smoothly pass through the switching areca GE.
Therefore, vibration of the transport vehicle V can be
suppressed. Moreover, the guide wheels 13 are biased before
entering the switching area GE in order to switch the
position of the guide wheels 13 in the width direction Y.
Accordingly, the travel speed of the transport vehicle V need
not be reduced in order to switch the position of the guide
wheels 13 in the width direction Y. Therefore, a reduction in
the travel speed of the transport vehicle V can be suppressed.

[0081] As described above, in the present embodiment, the
junction guide portion GC includes the junction side
inclined portion GCc and the junction side curved portion
GCb in addition to the junction side extending portion GCa.
Therefore, even if the second position P2 is shifted toward
the first side Y1 in the width direction from the position
shown in FIG. 11, for example, the guide wheels 13 can be
moved smoothly as described below. In such a case, the
control system H brings the guide wheels 13 into contact
with the junction side inclined portion GCc and moves the
guide wheels 13 along the junction side inclined portion
GCc while executing the preliminary biasing processing. At
this time, the guide wheels 13 move while being in contact
with the junction side inclined portion GCc, which is
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inclined toward the second side Y2 in the width direction,
and being biased toward the second side Y2 in the width
direction. As described above, the direction in which the
guide wheels 13 are biased is the same as the direction in
which the junction side inclined portion GCc is inclined, and
accordingly, the guide wheels 13 can smoothly pass through
the switching area GE. Therefore, vibration of the transport
vehicle V can be suppressed.

[0082] After moving the guide wheels 13 along the junc-
tion side inclined portion GCc, the control system H allows
the guide wheels 13 to pass through the junction side curved
portion GCb and the junction side extending portion GCa.
The guide wheels 13 can be smoothly moved because the
guide wheels 13 enter the junction side extending portion
GCa via the junction side curved portion GCb. Therefore,
vibration of the transport vehicle V can be suppressed.

Other Embodiments

[0083] Next, other embodiments of the article transport
facility will be described.

[0084] (1) In the above embodiment, an example is
described in which the control system H executes the
preliminary biasing processing in a period from when the
determination unit Ha determines that the guide wheels 13
have started to come into contact with the branch guide
portion GB until when the transport vehicle V has traveled
the predetermined distance. However, there is no limitation
to this example, and the control system H may also be
configured to execute the preliminary biasing processing
immediately after the determination unit Ha determines that
the guide wheels 13 have started to come into contact with
the branch guide portion GB.

[0085] (2) In the above embodiment, an example is
described in which the control system H executes the
preliminary biasing processing simultaneously on the front
guide wheels 13f'and the rear guide wheels 13~ at a time that
is (i) after the rear guide wheels 137 start to come into
contact with the branch guide portion GB and (ii) before the
front guide wheels 13/ enter the switching area GE. How-
ever, there is no limitation to this example, and the control
system H may also be configured to execute the preliminary
biasing processing on the front guide wheels 13/ after the
front guide wheels 13f start to come into contact with the
branch guide portion GB, and execute the preliminary
biasing processing on the rear guide wheels 13 at a time that
is (i) after the rear guide wheels 137 start to come into
contact with the branch guide portion GB and (ii) after
executing the preliminary biasing processing on the front
guide wheels 137 That is, the control system H may also be
configured to execute the preliminary biasing processing
sequentially rather than simultaneously on the front guide
wheels 13f and the rear guide wheels 13~

[0086] (3) In the above embodiment, an example is
described in which the determination unit Ha makes deter-
mination based on a rotation speed difference between (i) a
rotation speed of at least one of the first rear wheel 117 and
the second rear wheel 127 and (ii) a rotation speed of at least
one of the first front wheel 11/ and the second front wheel
12 However, there is no limitation to this example, and in
a case where the transport vehicle V travels through a curved
section in the double-side travel state, for example, the
determination unit Ha may also make determination based
on a rotation speed difference between rotation speeds of a
pair of travel wheels 10 spaced apart from each other in the
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width direction Y at the same position in the travel direction
X. That is, the basis for the determination may be a rotation
speed difference between a rotation speed of the first front
wheel 11f'and a rotation speed of the second front wheel 12/
or a rotation speed difference between a rotation speed of the
first rear wheel 117 and a rotation speed of the second rear
wheel 127 In this case, the measurement unit 3 is preferably
configured to separately measure the rotation speeds of the
pair of travel wheels 10 spaced apart from each other in the
width direction Y.

[0087] (4) In the above embodiment, an example is
described in which the determination unit Ha determines
that the guide wheels 13 have started to come into contact
with the branch guide portion GB in response to a rotation
speed difference between rotation speeds of two or more
target travel wheels 10 spaced apart from each other in the
travel direction X or the width direction Y changing by an
amount greater than or equal to the prescribed threshold
value. However, there is no limitation to this example, and
the determination unit Ha may also be configured to deter-
mine that the guide wheels 13 have started to come into
contact with the branch guide portion GB based on a current
position of the transport vehicle V detected by the detection
unit 4 or a distance traveled by the transport vehicle V from
the detected current position. Note that the distance traveled
by the transport vehicle V can be measured by the measure-
ment unit 3.

[0088] (5) In the above embodiment, an example is
described in which the plurality of travel wheels 10 include
the front wheels 10f'and the rear wheels 10z However, there
is no limitation to this configuration, and a configuration is
also possible in which the plurality of travel wheels 10
include only two travel wheels 10 spaced apart from each
other in the width direction Y.

[0089] (6) In the above embodiment, an example is
described in which the transport vehicle V includes the front
travel portion 1F and the rear travel portion 1R. However,
there is no limitation to this example, and a configuration is
also possible in which the transport vehicle V includes one
travel portion 1.

[0090] (7) In the above embodiment, an example is
described in which either one of the pair of travel rails 90 is
divided in the joint portion between the connecting section
S3 and the first section S1 and the joint portion between the
connecting section S3 and the second section S2, and the
transport vehicle V travels through these joint portions in the
single-side travel state. However, there is no limitation to
this example, and a configuration is also possible in which
the pair of travel rails 90 are not divided. In this case, the
transport vehicle V travels in the double-side travel state.
[0091] (8) The configurations disclosed in the above
embodiment can also be applied in combination with con-
figurations disclosed in the other embodiments so long as no
contradiction arises. The embodiments disclosed in the
present specification including the other configurations are
merely examples in all aspects. Therefore, various modifi-
cations can be made as appropriate within a range not
departing from the gist of the present disclosure.

Outline of the Above Embodiment

[0092] The following describes the article transport facil-
ity described above.

[0093] An article transport facility including: a pair of
travel rails extending along a travel route; a transport vehicle
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configured to travel along the travel route and transport an
article; a guide rail configured to guide a direction of travel
of'the transport vehicle in a branch junction section in which
the travel route branches and joins another route; and a
control system configured to control the transport vehicle,

[0094] wherein the transport vehicle includes: travel
wheels configured to roll on upper surfaces of the pair of
travel rails; a guide wheel configured to roll on a first-side
surface or a second-side surface of the guide rail; and a guide
wheel drive unit configured to move the guide wheel in a
width direction between a first position at which the guide
wheel rolls on the first-side surface and a second position at
which the guide wheel rolls on the second-side surface, the
first-side surface facing a first side in the width direction
orthogonal to a travel direction extending along the travel
route as viewed in an up-down direction, and the second-
side surface facing a second side in the width direction,
which is opposite to the first side,

[0095] the branch junction section includes: a first section;
a second section extending side by side with the first section;
and a connecting section connecting the first section and the
second section,

[0096] the connecting section branches off from the first
section toward the first side in the width direction and joins
the second section from the second side in the width
direction,

[0097] the guide rail includes a branch guide portion
spanning from the first section to an intermediate position in
the connecting section, a junction guide portion spanning
from an intermediate position in the connecting section to
the second section, and a switching area configured to allow
the guide wheel to move in the width direction between the
branch guide portion and the junction guide portion in the
travel direction,

[0098] in a case where the transport vehicle travels
through the branch junction section,

[0099] the control system executes preliminary biasing
processing including controlling the guide wheel drive
unit to bias the guide wheel in a direction from the first
position toward the second position while the guide
wheel is at the first position and is in contact with the
first-side surface of the branch guide portion from the
first side in the width direction before entering the
switching area, and

[0100] the control system allows the guide wheel to
pass through the switching area while executing the
preliminary biasing processing.

[0101] According to this configuration, as a result of the
preliminary biasing processing being executed, the guide
wheel is biased in the direction from the first position toward
the second position while being at the first position and
being in contact with the first-side surface of the branch
guide portion from the first side in the width direction before
entering the switching area. Then, the guide wheel is
allowed to pass through the switching area while the pre-
liminary biasing processing is executed. As described above,
the guide wheel is biased before entering the switching area,
and accordingly, switching of the position of the guide wheel
is not delayed even if the travel speed of the transport
vehicle is not reduced, and the guide wheel can be moved
from the first position to the second position at the same time
as entering the switching area. Moreover, vibration of the
transport vehicle can be suppressed because the guide wheel
is kept from coming into contact with the guide rail with
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large impact due to switching of the position of the guide
wheel being delayed. As described above, according to this
configuration, it is possible to suppress vibration of the
transport vehicle and a reduction in the travel speed of the
transport vehicle in the branch junction section.

[0102] It is preferable that, in the case where the transport
vehicle travels through the branch junction section,

[0103] the control system controls the guide wheel drive
unit to place the guide wheel at the first position at a time
that is (1) before executing the preliminary biasing process-
ing and (ii) before the guide wheel enters the first section so
that the guide wheel comes into contact with the first-side
surface of the branch guide portion from the first side in the
width direction after entering the first section, and

[0104] the control system allows the guide wheel to pass
through the switching area while executing the preliminary
biasing processing to move the guide wheel from the first
position to the second position in the switching area and
bring the guide wheel into contact with the second-side
surface of the junction guide portion from the second side in
the width direction.

[0105] According to this configuration, it is possible to
make the transport vehicle travel appropriately through the
branch junction section.

[0106] It is preferable that the travel wheels include a
plurality of travel wheels spaced apart from each other in at
least either the travel direction or the width direction,
[0107] the control system includes a determination unit
configured to determine that the guide wheel has come into
contact with the branch guide portion after entering the first
section,

[0108] the determination unit determines that the guide
wheel has started to come into contact with the branch guide
portion in response to a rotation speed difference between
rotation speeds of two or more target travel wheels spaced
apart from each other in the travel direction or the width
direction changing by an amount greater than or equal to a
prescribed threshold value, and

[0109] the control system executes the preliminary biasing
processing based on a result of determination performed by
the determination unit.

[0110] According to this configuration, the determination
unit uses the rotation speed difference between rotation
speeds of the two or more target travel wheels to determine
that the guide wheel has started to come into contact with the
branch guide portion, and therefore, it is unnecessary to use
a dedicated sensor or the like to detect contact between the
guide wheel and the branch guide portion. Also, the pre-
liminary biasing processing is executed based on the result
of determination performed by the determination unit, and
therefore, the preliminary biasing processing can be
executed at an appropriate timing after the guide wheel has
started to come into contact with the branch guide portion.
[0111] It is preferable that the pair of travel rails include a
first travel rail on the first side in the width direction and a
second travel rail on the second side in the width direction,
[0112] the plurality of travel wheels include: a first front
wheel configured to roll on an upper surface of the first
travel rail; a first rear wheel configured to roll on the first
travel rail behind the first front wheel in a direction of travel;
a second front wheel configured to roll on an upper surface
of the second travel rail; and a second rear wheel configured
to roll on the second travel rail behind the second front
wheel in the direction of travel, and
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[0113] the rotation speed difference is a difference
between (i) a rotation speed of at least one of the first rear
wheel and the second rear wheel and (ii) a rotation speed of
at least one of the first front wheel and the second front
wheel.

[0114] When the transport vehicle travels through a curved
section of the travel route, the speed of a wheel on the inner
side in a radial direction of an arc constituting the curved
section decreases compared with its speed when traveling in
a straight section, and the speed of a wheel on the outer side
in the radial direction of the arc increases compared with its
speed when traveling in a straight section. Accordingly,
when the pair of front wheels of the transport vehicle enter
a curved section from a straight section, the speed of one of
the front wheels decreases and the speed of the other front
wheel increases compared with the speed of the rear wheels.
According to this configuration, it is possible to determine
that the transport vehicle has entered a curved section from
a straight section by detecting such a phenomenon. Usually,
the branch junction section includes a curved section, and
the guide rail is disposed in correspondence with the curved
section. Therefore, according to this configuration, it is
possible to appropriately determine that the guide wheel has
started to come into contact with the branch guide portion.
[0115] It is preferable that the control system executes the
preliminary biasing processing in a period from when the
determination unit determines that the guide wheel has
started to come into contact with the branch guide portion
until when the transport vehicle has traveled a predeter-
mined distance.

[0116] According to this configuration, the preliminary
biasing processing can be executed based on the predeter-
mined distance, and therefore, the control can be simplified.
[0117] It is preferable that the control system executes the
preliminary biasing processing immediately after the deter-
mination unit determines that the guide wheel has started to
come into contact with the branch guide portion.

[0118] According to this configuration, it is possible to
appropriately execute the preliminary biasing processing
before the guide wheel enters the switching area.

[0119] It is preferable that the transport vehicle includes:
a front travel portion including a front wheel as one of the
travel wheels; a rear travel portion including a rear wheel as
one of the travel wheels; a front guide wheel serving as the
guide wheel in the front travel portion; and a rear guide
wheel serving as the guide wheel in the rear travel portion,
and

[0120] the control system executes the preliminary biasing
processing simultaneously on both the front guide wheel and
the rear guide wheel at a time that is (i) after the rear guide
wheel starts to come into contact with the branch guide
portion and (ii) before the front guide wheel enters the
switching area.

[0121] According to this configuration, the preliminary
biasing processing is executed simultaneously on both the
front guide wheel and the rear guide wheel, and therefore,
the control can be simplified.

[0122] It is preferable that the transport vehicle includes:
a front travel portion including a front wheel as one of the
travel wheels; a rear travel portion including a rear wheel as
one of the travel wheels; a front guide wheel serving as the
guide wheel in the front travel portion; and a rear guide
wheel serving as the guide wheel in the rear travel portion,
and
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[0123] the control system executes the preliminary biasing
processing on the front guide wheel after the front guide
wheel starts to come into contact with the branch guide
portion, and executes the preliminary biasing processing on
the rear guide wheel at a time that is (i) after the rear guide
wheel starts to come into contact with the branch guide
portion and (ii) after executing the preliminary biasing
processing on the front guide wheel.

[0124] According to this configuration, the preliminary
biasing processing can be executed appropriately on each of
the front guide wheel and the rear guide wheel before the
guide wheel enters the switching area.

INDUSTRIAL APPLICABILITY

[0125] The techniques according to the present disclosure
are applicable to an article transport facility including a pair
of travel rails extending along a travel route, a transport
vehicle configured to travel along the travel route and
transport an article, a guide rail configured to guide the
direction of travel of the transport vehicle in a branch
junction section in which the travel route branches and joins
another route, and a control system configured to control the
transport vehicle.

What is claimed is:

[0126] 1. An article transport facility comprising:

[0127] a pair of travel rails extending along a travel
route;

[0128] atransport vehicle configured to travel along the
travel route and transport an article;

[0129] a guide rail configured to guide a direction of
travel of the transport vehicle in a branch-junction
section in which the travel route branches and joins
another route; and

[0130] a control system configured to control the trans-
port vehicle,

[0131] wherein the transport vehicle comprises:

[0132] travel wheels configured to roll on upper
surfaces of the pair of travel rails;

[0133] a guide wheel configured to roll on a first-side
surface or a second-side surface of the guide rail, the
first-side surface facing a first side in a width direc-
tion orthogonal to a travel direction extending along
the travel route as viewed in an up-down direction,
and the second-side surface facing a second side in
the width direction, which is opposite to the first
side; and

[0134] a guide wheel drive unit configured to move
the guide wheel in the width direction between a first
position at which the guide wheel rolls on the
first-side surface and a second position at which the
guide wheel rolls on the second-side surface,

[0135] wherein the branch junction section comprises:
[0136] a first section;

[0137] a second section extending side by side with
the first section; and

[0138] a connecting section connecting the first sec-
tion and the second section,

[0139] wherein the connecting section branches off
from the first section toward the first side in the width
direction and joins the second section from the second
side in the width direction,
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[0140] wherein the guide rail comprises:

[0141] a branch guide portion spanning from the first
section to an intermediate position in the connecting
section;

[0142] a junction guide portion spanning from an
intermediate position in the connecting section to the
second section; and

[0143] a switching area configured to allow the guide
wheel to move in the width direction between the
branch guide portion and the junction guide portion
in the travel direction,

[0144] wherein in a case where the transport vehicle
travels through the branch junction section:

[0145] the control system executes preliminary bias-
ing processing including controlling the guide wheel
drive unit to bias the guide wheel in a direction from
the first position toward the second position while
the guide wheel is at the first position and is in
contact with the first-side surface of the branch guide
portion from the first side in the width direction
before entering the switching area, and

[0146] the control system allows the guide wheel to
pass through the switching area while executing the
preliminary biasing processing.

2. The article transport facility according to claim 1,
wherein, in the case where the transport vehicle travels
through the branch junction section:

the control system controls the guide wheel drive unit
to place the guide wheel at the first position at a time
that is (i) before executing the preliminary biasing
processing and (ii) before the guide wheel enters the
first section so that the guide wheel comes into
contact with the first-side surface of the branch guide
portion from the first side in the width direction after
entering the first section, and

the control system allows the guide wheel to pass
through the switching area while executing the pre-
liminary biasing processing to move the guide wheel
from the first position to the second position in the
switching area and bring the guide wheel into contact
with the second-side surface of the junction guide
portion from the second side in the width direction.

3. The article transport facility according to claim 1,

wherein:

the travel wheels comprise a plurality of travel wheels
spaced apart from each other in at least either the travel
direction or the width direction,

the control system comprises a determination unit con-
figured to determine that the guide wheel has come into
contact with the branch guide portion after entering the
first section,

the determination unit determines that the guide wheel has
started to come into contact with the branch guide
portion in response to a rotation speed difference
between rotation speeds of two or more target travel
wheels spaced apart from each other in the travel
direction or the width direction changing by an amount
greater than or equal to a prescribed threshold value,
and

the control system executes the preliminary biasing pro-
cessing based on a result of determination performed
by the determination unit.

4. The article transport facility according to claim 3,

wherein:
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the pair of travel rails comprise a first travel rail on the

first side in the width direction and a second travel rail
on the second side in the width direction,

the plurality of travel wheels comprise:

a first front wheel configured to roll on an upper surface
of the first travel rail,

a first rear wheel configured to roll on the first travel rail
behind the first front wheel in a direction of travel;

a second front wheel configured to roll on an upper
surface of the second travel rail; and

a second rear wheel configured to roll on the second
travel rail behind the second front wheel in the
direction of travel, and

the rotation speed difference is a difference between (i) a

5.

rotation speed of at least one of the first rear wheel and
the second rear wheel and (ii) a rotation speed of at
least one of the first front wheel and the second front
wheel.

The article transport facility according to claim 3,

wherein the control system executes the preliminary bias-

6.

ing processing in a period from when the determination
unit determines that the guide wheel has started to
come into contact with the branch guide portion until
when the transport vehicle has traveled a predetermined
distance.

The article transport facility according to claim 3,

wherein the control system executes the preliminary bias-

ing processing immediately after the determination unit
determines that the guide wheel has started to come
into contact with the branch guide portion.
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7. The article transport facility according to claim 1,
wherein the transport vehicle comprises:
a front travel portion comprising a front wheel as one
of the travel wheels;
a rear travel portion comprising a rear wheel as one of
the travel wheels;
a front guide wheel serving as the guide wheel in the
front travel portion; and
arear guide wheel serving as the guide wheel in the rear
travel portion, and
wherein the control system executes the preliminary bias-
ing processing simultaneously on both the front guide
wheel and the rear guide wheel at a time that is (i) after
the rear guide wheel starts to come into contact with the
branch guide portion and (ii) before the front guide
wheel enters the switching area.
8. The article transport facility according to claim 1,
wherein the transport vehicle comprises:
a front travel portion comprising a front wheel as one
of the travel wheels;
a rear travel portion comprising a rear wheel as one of
the travel wheels;
a front guide wheel serving as the guide wheel in the
front travel portion; and
arear guide wheel serving as the guide wheel in the rear
travel portion, and
the control system executes the preliminary biasing pro-
cessing on the front guide wheel after the front guide
wheel starts to come into contact with the branch guide
portion, and executes the preliminary biasing process-
ing on the rear guide wheel at a time that is (i) after the
rear guide wheel starts to come into contact with the
branch guide portion and (ii) after executing the pre-
liminary biasing processing on the front guide wheel.
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