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DESCRIPTION

Title of Invention

CONVEYOR CAR SYSTEM

'Technical Field

[0001] The present invention relates to a transport vehicle system.
Background Art

[0002] Transport vehicle systems configured to cause transport vehicles
to travel along a track installed on a cciling to convey articles are
known. For example, in a transport vchicle system used to convey
articles in a semiconductor factory and the like. a track (intra-bay route)
circling in each of a plurality of areas (intra-bays) in which processing,
devices configured to perform the same or similar processing are
disposed and a sccond track (inter-bay rouic) connecting between the
areas are arranged.  When a transport vehicle conveys an article from
one area to another area, the transport vehicle travels from the intra-bay
route in the one arca via the inter-bay route and enters the intra-bay
route in the other arca as a destination.

[0003] In recent ycars, with upsizing of semiconductor factories, the
amount of conveyance has been increasing, that is, the number of
transport vehicles have been increasing in both of intra-bay routes and
inter-bay routes.  In a transport vehicle system configured as described
above, for example, duc to difference between processing capabilitics
(throughputs) of processing devices in each arca, an increasing number
of transport vehicles increases the density of transport vehicles in an

arca of high throughput and consequently, congestion of transport
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vehicles at an entrance from an inter-bay route to an intra-bay route or
in the intra-bay routc may become chronic.

[0004] For example, in a transport vchicle system described in Patent
Literature 1 as a transport vehicle system designed to improve
conveying capability in an arca, in addition to a traveling track for a first
transport vehicle configured to travel both on an intra-bay route and an
inter-bay route, a traveling track for a second transport vehicle is locally
arranged near processing devices with high throughput, articles are
translerred between the first transport vehicle and the sccond transport
vchicle via a buffer, and the second transport vehicle is configured to
transfer the articles between the buffer and facilities.  In this transport
vehicle system, thus the second transport vehicle is locally arranged for
the processing devices with high throughput as described above,
whereby conveying capability can be locally improved.

Citation List

Patent Literature

[0005] |Patent Literature 1] Japanese Unexamined Patent Publication
No. 2006-224944

Summary of Invention

Technical Problem

[0006] [lowever, in the conventional system described above, in order
to deliver an article from the first transport vehicle to the second
transport vehicle, the first transport vehicle needs to enter the intra-bay
route [rom the inter-bay route.  Consequently, an increasing amount of
conveyance increases the density of transport vehicles in an area, and

consequently may cause congestion, and thus sufficient improvement of
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conveying capability in the whole area cannot be achieved.

[0007] In view of this, it is an object of onc aspect of the present
invention to provide a ftransport vehicle svstem that can improve
conveying capability and relieve congestion of transport vehicles.
Solution to Problem

[0008] A transport vehicle system according to one aspect of the
present invention includes: a first track forming a circuit track that
circles in an arca being one of a plurality of areas; a first transport
vehicle configured to travel on the first track in one direction; a second
track connecting between the arcas; a second transport vehicle
configured to travel on the second track in one direction; a first transfer
section onto which a conveyed object is delivered from the second
transport vehicle and from which the conveyed object is received by the
first transport vehicle; and a second transfer section onto which the
conveyed object is delivered from the first transport vehicle and from
which the conveyed object is received by the second transport vehicle.
The area has a f{irst region and a second region, the first track 1s
arranged across the first region and the second region, and the f{irst
transfer section and the sccond transfer section are arranged in the first
region. A third transfer section in which the conveyed object 1s able to
be transferred to or from the first transport vehicle is arranged in the
second region. ‘l'he first track in the first region is arranged such that
the first transport vehicle passes by the second transfer section and the
first transfer section in this order in a traveling direction of the first
transport vehicle.  The second track in the first region is arranged such

that the second transport vehicle passes by the first transfer section and
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the second transfer section in this order in a traveling direction of the
second transport vehicle.

[0009] With the transport vehicle system thus configured, the first
transport vehicle can be used for conveyance within an area and the
second transport vehicle can be used for conveyance between areas, and
thus a situation in which the first transport vehicle travels between areas
and the second transport vehicle travels within an area can be prevented.
In other words, the respective roles of the first transport vehicle and the
second transport vehicle can be divided, whereby the number of first
transport vehicles traveling in the area can be always kept constant
without being increased or reduced. This enables the transport
vehicles to efficiently travel, and thus congestion can be relieved.
During traveling on the first track in the one direction, the first transport
vehicle receives a conveyed object from the second transport vehicle in
the first transfer section, delivers the conveyed object in the third
transfer section, also receives a conveyed object in the third transfer
section, and delivers the conveyed object to the second transport vehicle
in the second transfer section. Similarly, during traveling on the
second track in the one direction, the second transport vehicle delivers a
conveyed object to the first transport vehicle in the first transfer section,
and receives the conveyed object from the first transport vehicle in the
second transfer section. During a series of traveling processes, the first
transport vehicle and the second transport vehicle repeat operations of
receiving a conveyed object and delivering the conveyed object as
described above, which enables efficient conveyance for the first

transport vehicle and the second transport vehicle. Consequently,
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conveying capability can be improved, and congestion of fransport
vehicles can be relieved.

[0010] In one embodiment, the third transter section may be arranged
between the first transfer section and the sccond transfer section in a
direction extending along the first track.

|0011] In the transport vehicle system thus configured. during traveling
on the first track in the one direction, the first transport vehicle receives
a conveyved object from the second transport vehicle in the first transfer
seetion, delivers the conveyed object in the third transfer section, also
receives a conveyed object in the third transfer section, and delivers the
conveved object to the second transport vehicle in the second transfer
scction.  During a series of traveling processes, the first transport
vehicle can repeat operations of receiving a conveyed object and
delivering the conveved object. which enables efficient convevance for
the first transport vehicle.

[0012] In one embodiment, in the first transfer section and/or the
sccond transfer section, the conveyed object may be transferred between
thcnﬁrst transport vehicle and the sccond transport vehicle respectively
traveling on the first track and the sccond track that are arranged parallel
to each other. The term "parallel" hercin includes being substantially
parallel.

[0013] In the transport vehicle svstem thus configured, the first transfer
section and/or the second transfer section in which a conveyed object
can be trunsferred from the first transport vehicle and the second
transport vehicle can be easily arranged.

[0014] In onc embodiment, the first transport vehicle and the second
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transport vehicle may respectively travel in the same direction on the
first track and the second track that are arranged parallel to cach other.
The term "parallel” herein includes being substantially parallel.

[00157 In one embodiment, the first transfer section and/or the second

th

transfer section may be arranged below one of the first track and the
second track and beside the other of the first track and the second track.
[0016] With the transport vehicle system thus configured, space for an
area in which the transport vehicle system is mstalled can be reduced.
The first transport vehicle and/or the second transport vehicle
10 configured to transfer a conveyed objcct to the first transfer section
and/or the second transfer section can transfer the conveyed object by
simple control of performing only one of raising/lowering of a hoist
carriage and laterally feeding of the hoist carriage. Thus, a time
required for transferring the conveyed object can be shortened.
15 Furthermore, a transport vehicle that does not include a laterally feeding
mechanism can be used as the first transport vchicle or the second
transport vehicle.
[0017] In one embodiment, the first transter section and/or the second
transfer section may be arranged below the second track and beside the
20 first track.
[0018] In one embodiment, a plurality of first placement sections may
be arranged in the first (ransfer section, the second transport vehicle
may deliver the conveved object on a priority basis to onc of the first

placement sections that is arranged upstrcam in the one direction, and
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the first transport vehicle may receive the conveyed object on a priority

basis from onc of the first placement scctions that is arranged upstream
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in the onc direction.

[0019] With the transport vehicle system thus configured, the second
transport vehicle can deliver a conveyed object to the first transter
section earlicr, and the first transport vehicle can receive the conveyed
object from the first transfer scection earlier.  Consequently, the second
transport vehicle has an increasing chance of delivering the conveyed
object and the first transport vehicle has an incrcasing chance of
receiving the conveyed object, and thus the conveyed object can be
ctficiently transferred from the second transport vehicle to the first
transport vcehicle.

[0020] Tn one embodiment, a plurality of second placement sections
may be arranged in the sccond transfer section, the first transport
vehicle may deliver the conveyed object on a priority basis to one of the
sccond placement sections that is arranged upstream in the one
direction, and the second transport vehicle may receive the conveved
object on a priority basis from one of the second placement sections that
is arranged upstream in the one direction.

[0021] With the transport vehicle system thus configured, the first

‘transport vehicle can deliver the conveyed object to the second transfer

section carlier, and the second transport vehicle can receive the
conveyed object  from the sccond transfer section carlier.
Consequently, the first transport vehicle has an increasing chance of
delivering the conveyed object and the second transport vehicle has an
increasing chance of receiving the conveyed object, and thus the
conveyed object can be cfficiently transferred from the first transport

vehicle to the second transport vehicle.
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[0022] In one embodiment. in the second region, processing devices
configured to perform identical or similar processes may be arranged
along the first track, and the conveyed object may be transferred
between the first {ransport vehicle and each processing device via the
third transfer scction.
[0023] With the transport vehicle system thus configured, a transport
vehicle system that can be adapted to a bay-type one can be provided.
Advantageous Effects of Invention
[0024] According to one aspect of the present invention, conveying
capability can be improved and congestion of transport vehicles can be
relieved.
Brief Description of Drawings
[0025] FIG. 1 is a configuration diagram illustrating a configuration of a
transport vehicle system according to one embodiment.

FIG 2 is a plan view illustrating a partial configuration of the
transport vehicle system in FIG. 1 in an enlarged manner.

IFIG 3 is a front view when viewed from the line TH-111 in FIG.

FI1G. 4(a) is a front view illustrating a method for transferring a
conveyed object in a first transfer section performed by a second
transport vehicle, and TI1G. 4(b) is a front view illustrating a method for
transferring a conveyed object in the first transfer section performed by
a first transport vehicle.

FIG. 5(a) is a front view illustrating a method for transferring a
conveyed object in a second transfer section performed by the second

transport vehicle, and FIG. 5(b) is a front view illustrating a method for
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transferring a conveyed object in the second transfer section performed
by the first transport vehicle.

FIG. 6 is a side view illustrating one example of a configuration
of cach first transport vehicle and each second transport vehicle in FIG.
1.

FIG. 7 is a front view of a transport vehicle system according 1o
a modification 2 when viewed from the line I in FIG 1.

FIG. 8 is a front view of a transport vehicle system according to

a modification 3 when viewed from the line [11-111 in FIG. 1.
Description of Embodiments
[0026] One embodiment will now be described with reference to the
drawings. In the description of the drawings, similar clements are
designated by similar reference signs, and duplicated explanation is
omitted.
[0027} As depicted in FIG. 1, a transport vehicle system 1 is a system
configured to convey conveved objects IY (see FIG 3, for example)
between areas 10 in cach of which a plurality of processing devices 11
configured to perform the same or sim ilar processes are disposed, using
first transport vehicles 40A and second transport vehicles 408 that can
move along tracks. [ixamples of the conveyed objects I include a
front opening unified pod (FOUP). Hercin, for example, the transport
vehicle system 1 will be described as one example in a semiconductor
factory and the like, in which the first transport vehicles 40A and the
second transport vehicles 40B travel along one-way tracks installed on a
ceiling, for example, of the factory.

[0028] As depicted in FIG. 1, the transport vchicle system | mainly
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includes a lower track (first track) 20, the first transport vehicles 40A
configured to travel on the lower track 20 in one direction, third transfer
sections 11A, an upper track (second track) 30 installed above the lower
track 20, the second transport vehicles 40B contigured to travel on the
upper track 30 in one direction, first transter sections 13, second transfer
sections 15, and a system controller 80. 'T'he area 10 has: a [irst region
10A in which the corresponding first transfer section 13 and the
corresponding second transfer section 15 are arranged: and a second
region 10B in which the corresponding processing devices 11 and the
corresponding third transfer sections 11 A are arranged.

[0029] The lower track 20 includes lower intra-bay routes 20A, a lower
inter-bay route 208, and connecting routes 20C.  Each lower intra-bay
route 20A is a track arranged in the corresponding arca 10 and circling
in one dircction.  The processing devices 11 disposed in the area 10 are
arranged along the lower intra-bay route 20A.  The lower inter-bay
route 208 is a track that connects lower intra-bay routes 20A arranged
in different areas 10 to cach other. Lach connecting route 20C is a
track that connects the corresponding lower intra-bay route 20A and the
lower inter-bay route 20B.  On the lower track 20, a plurality of the
first transport vehicles 40A travel. Each lower intra-bay route 20A is
arranged  across  the corresponding  first region 10A and the
corresponding sccond region 10B.  In the traveling direction in which
first transport vehicles 40A travel on the lower intra-bay route 20A, the
corresponding second transfer section 15 is arranged upstream of the
corresponding first transfer section 13. I[n other words, the lower

intra-bay route 20A in the first region 10A is arranged such that the first
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transport vehicles 40A pass by the sccond transfer section 15 and the
first transter section 13 in this order in the traveling direction thereof.
[0030] Lach third transfer section 11A is a port in which a conveyed
object I’ is transferred between a processing device 11 and a first
transport vehicle 40A.  The third transfer section 11A is arranged in
front of each of the processing devices 11.

[0031] The upper track 30 is a track arranged above the lower track 20,
and includes an upper inter-bay route 30A and approach sections 30B.
The upper inter-bay route 30A is a track that connects between arcas 10.
Fach approach section 30B is a track that diverges from the upper
inter-bay route 30A, merges into part of the first region 10A in the
corresponding area 10, and returns back to the upper inter-bay route
30A.  On the upper track 30, a plurality of the second transport
vehicles 40B travel. In the traveling direction in which second
transport vehicles 40B {ravel on the approach section 30B, the
corresponding first transfer section 13 is arranged upstream of the
corresponding second transfer section 15. In other words, the
approach section 30B in the first region 10A is arranged such that the
second {ransport vehicles 408 pass by the {irst transfer section 13 and
the second transfer section 1S in this order in the traveling direction
thereof.

[0032] Although details will be described later, when conveyed objects
F are conveyed betwecen arcas, the conveyance is performed as a general
rule by second transport vchicles 40B traveling on the upper inter-bay
route 30A. The lower inter-bay route 20B is not used during normal

conveyance as a general rule, and is used in a time of emergency, for
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example, when the upper inter-bay route 30A cannot be used. In this
manner, during normal conveyance, the lower track 20 and the upper
track 30 arc respectively used for intra-bay convevance and for
inter-bay conveyance, and thus congestion in intra-bay routes can be
relieved.

[0033] Although the upper inter-bay route 30A is arranged above the
lower inter-bay route 20, the lower inter-bay route 20B and the upper
inter-bay routc 30A are illustrated side by side in FIG. 1 and FIG. 2 (on
the right in F1G. 1 and [IG. 2) for convenience in description.

[0034] Lach first transfer section 13 is a port onto which a conveved
object F is delivered from a second transport vehicle 40B and {rom
which the conveyed object IF is received by a first transport vehicle 40A.
The first transfer section 13 is suspended with a suspending member
from a ceiling (not depicted). In other words, as depicted in FIG. 3, the
first transfer section 13 is provided at a position separated from a floor
14.  In the first transfer section 13, a conveyed object F is transferred
between a first transport vehicle 40A and a second transport vehicle 40B
that travel respectively on the lower intra-bay route 20A and the
approach scction 30B when viewed in plan view,

[0035] As depicted in FIG. 2, in the first transfer section 13, a plurality
of (five in the present embodiment) first placement sections 13A to 13E
are arranged along one direction (the traveling direction of sccond
transport vehicles 40B). A second transport vehicle 40B that travels on
the approach scction 30B to enter the area 10 delivers a conveyed object
F on a priority basis to the first placement section 13A that is arranged

upstream in the one direction. A first transport vehicle 40A receives a
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conveyed object I' on a priority basis from the first placement section
13A that is arranged upstream in the one direction.

[0036] As depicted in FIG. 3, the first transter section 13 is arranged
below the second transport vehicle 40B traveling on the approach
section 30B, and is arranged beside the lirst transport vehicle 40A
traveling on the lower intra-bay route 20A.  llerein, the [irst transport
vehicle 40A and the second transport vehicle 40B travel in the same
direction respectively on the lower intra-bay route 20A and the approach
section 30B that are arranged parallel to each other when viewed in plan
view,

[0037] The following describes a method for transferring a conveyed
object F from a second transport vehicle 408 to a first ransport vehicle
40A. Specifically, as depicted in FIG. 4(a), a second transport vehicle
401 traveling on the approach section 30B stops above the first transfer
section 13 (e.g., the first placement scction 13A).  The sccond
transport vehicle 40B drives a hoist drive unit 43 described later in
detail 1o place a conveyed object F onto the first placement section [3A.
‘this completes delivery of the conveyed object from the second
transport vehicle 40B to the first transfer section 13.

[0038] Subsequently, as depicted in FIG. 4(b). a first transport vehicle
40A traveling on the lower intra-bay route 20A stops beside the first
transfer section 13 (c.g., the first placement section 13A).  ‘the f{irst
trangport vehicle 40A drives a lateral drive 41 and a hoist drive unit 43
described later in detail (see FIG. 6) to receive the conveyed object F
from the first placement section 13A.  This completes delivery of the

conveyed object F from the first transfer section 13 to the first transport
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vehicle 40A.  In other words, delivery of the conveyed object F from
the second transport vehicle 40B to the first transport vehicle 40A is
completed.

[0039] Referring back to FIG. 1, each second transfer section 15 is a
port onfto which a conveved object F is delivered from a first transport
vehicle 40A and from which the conveyed object I is received by the
second transport vcehicle 40B.  The second transfer section 135 is
suspended with a suspending member rom the ceiling (not depicted).
In other words, as depicted in FIG. 3, the sccond transfer section 15 is
provided at a position scparated from the floor 14. In the sccond
transfer section 13, a conveyed object F is transferred between a first
transport vehicle 40A and a second transport vehicle 408 that travel
respectively on the lower intra-bay route 20A and the approach section
30B that are arranged parallel to each other when viewed in plan view.
|0040] As depicted in FIG. 2, in the sccond transfer section 15, a
plurality of (five in the present embodiment) second placement sections
[5A 1o 15E arc arranged along the one direction.  For example, a first
transport vehicle 40A that has received a conveyed object I processed
by the processing device 11 from the third transfer section 11A delivers
the conveyed object I on a priority basis {o the second placement
section 15A that is arranged upstream in the one direction. A sccond
transport vehicle 40B receives a conveyed object F on a priority basis
from the second placement section 15A that is arranged upsiream in the
one direction.

[0041] As depicted in FIG. 3, the sccond transfer section 15 is arranged

below the second transport vehicle 40B traveling on the approach
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section 30B, and is arranged beside the first transport vehicle 40A
traveling on the lower intra-bay route 20A.  llerein, the first transport
vehicle 40A and the sccond transport vehicle 401 travel in the same
direction respectively on the lower intra-bay route 20A and the approach
section 30 that are arranged parallel to each other when viewed in plan
view.

[0042] The following describes a method for transferring a conveyed
object F from a first transport vehicle 40A to a second transport vehicle
40B. Specifically, as depicted in I'IG. 5(a), a first transport vchicle
40A traveling on the lower intra-bay route 20A stops beside the second
transfer section 15 (e.g., the second placement section 15A). The first
transport vehicle 40A drives the lateral drive 41 and the hoist drive unit
43 described later in detail (see FIG. 6) to transfer a conveyed object F
onto the second placement section 15A.  ‘This completes delivery of
the conveyed object ¥ from the first transport vehicle 40A to the second
transfer section I5.

[0043] Subscquently, as depicted in FIG. 5(b), a second transport
vehicle 40B traveling on the approach scction 30B stops above the
second transfer scction 15 (e.g., the sccond placement section 15A).
The second transport vchicle 40B drives the hoist drive unit 43
described later in detail to receive the conveyed object F from the
second placement section 15A.  This completes delivery of the
conveved object F from the second transfer section 15 to the second
transport vehicle 40B.  In other words, delivery of the conveyed object
F from the first transport vehicle 40A to the second transport vehicle

40B is completed.
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[0044] The following describes a configuration ot cach first transport
vehicle 40A and cach second transport vehicle 40B that respectively
travel on the lower track 20 and the upper track 30.  The first transport

vehicle 40A and the second transport vehicle 40B are each an overhead

h

hoist transport (OHT) configured to grip and convey a conveyed object
I being suspended.  As depicted in FIG. 6, the first transport vehicle
40A and the second transport vehicle 40B each include the lateral drive
41, a 0 drive 42, the hoist drive unit 43, and a hoist carriage 44.
|0043] The lateral drive 41 is a unit configured 1o move the 6 drive 42,
10 the hoist drive unit 43, and the hoist carriage 44 in a direction
orthogonal to the traveling rails (the Jower track 20 and the upper track
30) in a horizontal planc. The 0 drive 42 is a unit configured to rotate
the hoist drive unit 43 and the hoist carriage 44 in a horizontal planc.
[0046] The hoist drive unit 43 is a unit configured to raise and lower the
15 hoist carriage 44 by winding up and paying out belts 45.  Instead of the
the belts 45 in the hoist drive unit 43, appropriate suspending members
such as wires and ropes may be used. A lower portion of the hoist
carriage 44 is provided with a chuck 46 contfigured to grip a conveyed
object E. A front frame 47A and a rcar frame 47B respectively
20 provided to the front and the rear of each of the first transport vehicle
40A and the second transport vehicle 40B are configured to advance and
retract fall-preventing picces (not depicted) under a conveyed object T,
thereby preventing the conveyed object F from talling.

[0047] As depicted in FIG 1, the system controller 80 is a umit

b2
L

configured to perform various types of control processes in the entire

transport vchicle system 1, and is an electronic control unit including a
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central processing unit (CPU), a read only memory (ROM), and a
random access memory (RAM).
[0048] In the present embodiment, the system controller 80 performs,

for example, control of causing a second transport vchicle 40B to

N

deliver a conveyed object FF on a priority basis to a first placement
section 13A that is arranged upstream in the one direction, and control
of causing a first transport vehicle 40A to receive the conveyed object F
on a priority basis from the first placement scection 13A that is arranged
upstream in the one direction.  The system controller 80 also performs,
10 for example, control of causing a first transport vehicle 40A to deliver a
conveyed object F on a priority basis to a second placement section 15A
that is arranged upstream in the one direction, and control of causing a
second transport vehicle 40B to receive the conveyed object F on a

priority basis from the second placement section 15A that is arranged

A

upstream in the one direction.

[0049] The following describes functional effects of the transport
vehicle system 1 according to the embodiment above. With the
transport vehicle system 1 according to the embodiment. cach first
transport vehicle 40A can be used for convevance within an area and
20 each sccond transport vehicle 40B can be used for conveyance between
arcas, and thus a sitvation in which the first transport vehicle 40A
travels between areas and the second transport vchicle 40B travels
within an area can be prevented.  In other words, the respective roles

of the first transport vehicle 40A and the second transport vehicle 408

[x]
N

can be divided, whereby the number of first transport vehicles 40A

traveling in each arca can be always kept constant without being
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increased or reduced.  This enables the first transport vehicles 40A and
the second transport vehicles 40B to efficiently travel. and thus
congestion can be relicved.  With the transport vehicle system 1
according to the embodiment, during traveling on cach lower intra-bay
route 20A in the one direction, each first transport vehicle 40A receives
a conveyed object ¥ from a second transport vehicle 40B in the
corresponding {irst transfer section 13, delivers the conveyed object F in
one of the corresponding third transfer scctions 11A, also receives a
conveved object I in the third transfer section 11A. and delivers the
conveyed object I to the second transport vehicle 40B in the
corresponding sccond transfer section 15, Similarly, during traveling
on the corresponding approach section 30B in the one direction, the
second transport vehicle 40B delivers a conveyed object F to the first
transport vehicle 40A in the first transfer section 13, and receives the
conveyed object 1Y from the first transport vehicle 40A in the second
transfer section 15, During a series of traveling processes, the first
transport vehicle 40A and the second transport vehicle 40B repeat
operations of receiving a conveved object I and delivering the conveved
object I as described above, which enables etticient conveyance for the
first transport vehicle 40A and the sccond transport vehicle 40D.
Conscquently, conveying capability can be improved, and congestion of
transport vehicles can be relieved.

[0050] In the transport vehicle system 1 according to the embodiment,
in the first transfer section 13 and the second transfer section 15, a
conveyed object I is transferred between the first transport vehicle 40A

and the second transport vehicle 40B respectively traveling on the lower
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intra-bay route 20A and the approach scction 30B that are arranged
parallel to cach other.  Thus, the first transfer section 13 and the second
transfer section 15 in which a conveved object IF can be transterred from
the first transport vehicle 40A and the second transport vehicle 40B can
be easily arranged.

[0051] In the transport vehicle system 1 according to the embodiment,
the first transfer section 13 and the second transfer section 15 are cach
arranged below the second transport vehicle 40B {raveling on the
approach section 30B, and are each arranged beside the first transport
vehicle 40A traveling on the lower intra-bay route 20A, and thus space
for an arca in which the entire transport vehicle system | is installed can
be reduced. The first transport vehicle 40A can transfer a conveyed
object F from the first transfer section 13 and to the second transfer
section |5 by simple control of only laterally feeding of the
corresponding hoist carriage. The sccond transport vehicle 40B can
transfer the conveyed object F to the first transfer section 13 and from
the sccond transfer section 15 by simple control of only raising and
lowering the hoist carriage.  Thus, a time required for transferring the
conveyed object ' can be shortened.

[0052] In the transport vehicle system 1 according to the embodiment,
the first placement sections 13A, 13B, 13C, 13D, and 13E are arranged
in the first transfer section 13, the second transport vehicle 40B delivers
a conveyed object IF on a priority basis 1o the first placement section
13A that is arranged upstream in the one dircction, and the first
transport vehicle 40A receives the conveyed object on a priority basis

from the first placement section 13A that is arranged upstream in the
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one direction. ‘Thus, the sccond transport vehicle 40B can deliver a
conveyed object I¥ {o the first transfer scction 13 earlier, and the first
transport vehicle 40A can receive the conveyed object I from the first
transfer section 13 carlier.  Consequently, the second transport vehicle
40B has an increasing chance of delivering the conveved object T and
the first transport vehicle 40A has an increasing chance of receiving the
conveyed object I, and thus the conveyed object T can be efficiently
transferred from the second transport vehicle 40B to the first transport
vehicle 40A.

[0053] In the transport vehicle system 1 according to the embodiment.
the second placement sections 15A, 5B, 13C, 15D, and IS5V are
arranged in the second transfer section 15, the first transport vehicle
40A delivers a conveyed object F on a priority basis to the sccond
placement section 15A that is arranged upstream in the one direction,
and the second transport vehicle 40B receives the conveyed object on a
priority basis trom the second placement section 15A that is arranged
upstream in the one direction.  Thus, the first transport vehicle 40A can
deliver the conveved object F to the second transfer section 15 earlicr,
and the sccond transport vehicle 40B can receive the conveyed object I
from the second transfer section 15 carlier.  Consequently, the first
transport vehicle 40A has an incrcasing change of delivering the
conveved object F and the second transport vchicle 40B has an
increasing chance of rcceiving the conveyed object F, and thus the
conveyed object FF can be efficiently transterred from the first transport
vehicle 40A to the second transport vehicle 40B.

[0054] In the forcgoing, one embodiment of the present invention has
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been described.  However, the present invention is not limited to the
embodiment, and various modifications can be made without departing
from the gist of the invention.
[0055] ~Modilication 1>

In the transport vehicle system 1 according to the embodiment,
an example has been described in which each first transport vehicle 40A
traveling on the lower track 20 and each second transport vehicle 40B
traveling on the upper track 30 both include the lateral drive 41, that is,
include a mechanism configured 1o laterally feed a conveyed object F in
a dircction orthogonal to the track.  However, in the present
embodiment in which cach first transfer section 13 and the
corresponding second transter section 15 are each arranged below the
second transport vehicle 40B traveling on the upper track 30, the second
transport vehicle 40B does not have to include the lateral drive 41, In
this case, the transport vehicle system 1 can be configured at low cost.
[0056] <Moditication 23

Instcad of the configuration of the embodiment or the
modification, for example, as depicted in FIG. 7, the first transfer
section 13 and the second transfer section 15 may be cach arranged
beside the second transport vehicle 40B traveling on a second track 130
connecling between a plurality of arcas 10, and may cach arranged
below the first transport vehicle 40A on a first track 120 circling in each
area 10. In this case, if the third transfer sections 11A are each
arranged below the first transport vehicle 40A traveling on the first track
120, the first transport vehicle 40A does not have to include the lateral

drive 41.  With this configuration, the transport vehicle system 1 can
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be configured at low cost.
[0057] <Modification 3>

Instead of the configuration of the embodiment or the
modifications, for cxample, as depicted in FIG. 8. the first transfer
section 13 and the sccond transfer section 15 may be each arranged
beside the second transport vehicle 40B traveling on a second track 230
connecting between the arcas 10 and the first transport vehicle 40A
traveling on a first track 220 circling in cach arca 10.
Reference Signs List
[0058] 1... transport vehicle system, 10... arca, 10A... first region, 10B...
sccond region, 11... processing device, 11 A... third transter section, 13...
first transfer section, 13A to 13E... first placement section, 15... second
transfer section, [5A to 15E... second placement section, 20... lower
track (first track), 20A... lower intra-bay route, 20B... lower inter-bay
route, 20C... connecting route, 30... upper track (second track), 30A...
upper inter-bay roote, 30B... approach section, 40A... first transport
vehicle, 40B... sccond transport vehicle, 80... system controller, 120,

220... first track, 130, 230... second track, I'... conveyed object




CLAIMS
1. A transport vehicle system, comprising:

a first track forming a circuit track that circles in an area comprising one of a plurality
of areas;

a first transport vehicle configured to travel on the first track in one direction;

a second track positioned between, and connecting to, the areas;

a second transport vehicle configured to travel on the second track in one direction;

a first transfer section onto which a conveyed object is delivered from the second
transport vehicle, and from which the conveyed object is received by the first transport
vehicle; and

a second transfer section onto which the conveyed object is delivered from the first
transport vehicle, and from which the conveyed object is received by the second transport
vehicle, wherein

the area includes a first region and a second region,

. the first track is arranged across the first region and the second region,

the first transfer section and the second transfer section are arranged in the first
region,

and a third transfer section, in which the conveyed object can be transferred to or from
the first

transport vehicle, is arranged in the second region,

the first track in the first region is arranged such that the first transport vehicle passes
by the second transfer section and the first transfer section in this order, in a traveling
direction of the first transport vehicle, and

the second track in the first region is arranged such that the second transport vehicle
passes by the first transfer section and the second transfer section in this order, in a traveling
direction of the second transport vehicle wherein the third transfer section is arranged
between the first transfer section and the second transfer section in a direction extending

along the first track.

2. The transport vehicle system according to claim 1, wherein in at least one of the first
transfer section and the second transfer section, the conveyed object is transferred between
the first transport vehicle and the second transport vehicle respectively traveling on the first

track and the second track that are arranged substantially parallel to each other.
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3. The transport vehicle system according to claim 1, wherein the first transport vehicle
and the second transport vehicle respectively travel in the same direction on the first track

and the second track that are arranged parallel to each other.

4. The transport vehicle system according to claim 1, wherein at least one of the first
transfer section and the second transfer section is arranged below one of the first track and the

second track and beside the other of the first track and the second track.

5. The transport vehicle system according to claim 1, wherein at least one of the first
transfer section and the second transfer section is arranged below the second track and beside

the first track.

6. The transport vehicle system according to claim 1, wherein

a plurality of first placement sections are arranged in the first transfer section,

the second transport vehicle delivers the conveyed object on a priority basis to one of
the first placement sections that is arranged upstream in the one direction, and

the first transport vehicle receives the conveyed object on a priority basis from one of

the first placement sections that is arranged upstream in the one direction.

7. The transport vehicle system according to claim 1, wherein
a plurality of second placement sections are arranged in the second transfer section,
the first transport vehicle delivers the conveyed object on a priority basis to one of the
second placement sections that is arranged upstream in the one direction, and
the second transport vehicle receives the conveyed object on a priority basis from one

of the second placement sections that is arranged upstream in the one direction.

8. The transport vehicle system according to claim 1, wherein in the second region,
processing devices configured to perform at least one of identical processes and similar
processes are arranged along the first track, and the conveyed object is transferred between

the first transport vehicle and each processing device via the third transfer section.

9. A transport vehicle system, comprising:
a first track forming a circuit track that circles in an area comprising one of a plurality

of areas;
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a first transport vehicle configured to travel on the first track in one direction;

a second track positioned between, and connecting to, the areas;

a second transport vehicle configured to travel on the second track in one direction;

a first transfer section onto which a conveyed object is delivered from the second
transport vehicle, and from which the conveyed object is received by the first transport
vehicle; and

a second transfer section onto which the conveyed object is delivered from the first
transport vehicle, and from which the conveyed object is received by the second transport
vehicle, wherein

the area includes a first region and a second region,

the first track is arranged across the first region and the second region,

the first transfer section and the second transfer section are arranged in the first
region, and a third transfer section, in which the conveyed object can be transferred to or
from the first transport vehicle, is arranged in the second region,

the first track in the first region is arranged such that the first transport vehicle passes
by the second transfer section and the first transfer section in this order, in a traveling
direction of the first transport vehicle, and

the second track in the first region is arranged such that the second transport vehicle
passes by the first transfer section and the second transfer section in this order, in a traveling
direction of the second transport vehicle, wherein the first transport vehicle and the second
transport vehicle respectively travel in the same direction on the first track and the second

track that are arranged parallel to each other.

10. The transport vehicle system according to claim 9, wherein the third transfer section is
arranged between the first transfer section and the second transfer section in a direction

extending along the first track.

11.  The transport vehicle system according to claim 9, wherein in at least one of the first
transfer section and the second transfer section, the conveyed object is transferred between
the first transport vehicle and the second transport vehicle respectively traveling on the first

track and the second track that are arranged substantially parallel to each other.
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12. The transport vehicle system according to claim 9, wherein at least one of the first
transfer section and the second transfer section is arranged below one of the first track and the

second track and beside the other of the first track and the second track.

13.  The transport vehicle system according to claim 9, wherein at least one of the first
transfer section and the second transfer section is arranged below the second track and beside

fhe first track.

14.  The transport vehicle system according to claim 9, wherein

a plurality of first placement sections are arranged in the first transfer section,

the second transport vehicle delivers the conveyed object on a priority basis to one of
the first placement sections that is arranged upstream in the one direction, and

the first transport vehicle receives the conveyed object on a priority basis from one of

the first placement sections that is arranged upstream in the one direction.

15.  The transport vehicle system according to claim 9, wherein
a plurality of second placement sections are arranged in the second transfer section,
the first transport vehicle delivers the conveyed object on a priority basis to one of the
second placement sections that is arranged upstream in the one direction, and
the second transport vehicle receives the conveyed object on a priority basis from one

of the second placement sections that is arranged upstream in the one direction.

16.  The transport vehicle system according to claim 9, wherein in the second region,
processing devices configured to perform at least one of identical processes and similar
processes are arranged along the first track, and the conveyed object is transferred between

the first transport vehicle and each processing device via the third transfer section.
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