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An automated warehouse is attachable and detachable to a 
processing equipment without requiring an operation to 
change wiring of a first controller when attaching and detach 
ing the automated warehouse. The automated warehouse is 
attachable and detachable in front of the apparatus including 
a first loading port and a first controller, the automated ware 
house including a second loading port to transfer an article 
between a transfer vehicle and a second controller. A com 
munication terminal disposed within a range allowing com 
munication with the transfer vehicle for an article, and a 
communication apparatus connected with the communica 
tion terminal are provided. The communication apparatus 
includes a Switch that Switches a connection destination of the 
first controller between the second controller and the com 
munication terminal. 
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CONVEYANCE SYSTEMAND METHOD OF 
COMMUNICATION IN CONVEYANCE 

SYSTEM 

BACKGROUND OF THE INVENTION 

0001 1. Field of the Invention 
0002 The present invention relates to a transfer system, 
and particularly relates to communication in a transfer sys 
tem. 

0003 2. Description of the Related Art 
0004. In performing semiconductor transfer in a clean 
room or the like, there is a known technique in which an 
automated warehouse is installed so as to coverloading ports 
of processing equipment, and is used to relay the transfer of 
articles between a transfer vehicle and the loading ports (e.g., 
JP 2001-298069A). FIG. 6 shows a transfer system using the 
automated warehouse. In this drawing, reference numeral 4 
denotes a traveling rail, and 6 denotes an overhead traveling 
vehicle including a communication unit 7 that communicates 
with communication terminals 36 arranged above loading 
ports 12 around the traveling rail 4. Furthermore, reference 
numeral 8 denotes a processing equipment that processes 
semiconductor wafers or the like and that is provided with one 
or a plurality of loading ports 12. Reference numeral 10 
denotes the automated warehouse that is provided with a 
plurality of shelves 16 and an in-warehouse transfer apparatus 
18. Articles such as FOUPS 14 are transferred between the 
overhead traveling vehicle 6 and the shelves 16 of the auto 
mated warehouse 10, and are further transferred by the in 
warehouse transfer apparatus 18 between the shelves 16 and 
the loading ports 12. 
0005 Before transferring articles to and from the shelves 
16 or the loading ports 12, the overhead traveling vehicle 6 
has to communicate with a ground-side controller 20 or 22. 
Thus, the communication terminals 36 are arranged above the 
loading ports 12 and around the traveling rail 4, and are 
caused to communicate with the communication unit 7 of the 
overhead traveling vehicle 6 through optical communication. 
The communication terminals 36 are provided respectively 
for the loading ports 12, and respectively for the shelves 16 
with respect to which the overhead traveling vehicle 6 may 
transfer articles. FIG. 6 shows a case in which four loading 
ports 12 and two shelves 16 are arranged such that the over 
head traveling vehicle 6 may transfer articles thereto. Further 
more, since the overhead traveling vehicle 6 does not directly 
transfer articles to the loading ports 12, a connector 41 is 
disconnected from the wiring to the controller 20. Moreover, 
the controller 20 of the processing equipment 8 is connected 
via connectors 40 and 42 to the controller 22 of the automated 
warehouse 10. Furthermore, the controller 22 of the auto 
mated warehouse 10 is connected via a connector 43 to the 
communication terminals 36. 
0006 Regarding this aspect, the inventor of the present 
application conducted research concerning the possibility of 
making the automated warehouse 10 attachable and detach 
able with respect to the apparatus 8 as shown in FIG. 7. Note 
that FIG. 7 illustrates results of the research conducted by the 
inventor, and does not illustrate a known system. When the 
automated warehouse 10 is detached from the processing 
equipment 8 as shown in FIG. 7, the connector 42 has to be 
disconnected, and the connector 41 has to be connected to the 
controller 20. For this purpose, wiring with a large number of 
wires has to be performed between the ground side and the 
ceiling side, and when attaching or detaching the automated 
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warehouse 10, it is necessary to perform switching of the 
wiring, such as attaching and detaching the connector 41. 

SUMMARY OF THE INVENTION 

0007 Preferred embodiments of the present invention 
make it possible to attach and detachan automated warehouse 
without changing wiring. 
0008 Preferred embodiments of the present invention also 
greatly simplify wiring between the ceiling side and the 
ground side. 
0009. According to a preferred embodiment of the present 
invention, a transfer system for transporting an article into or 
out of a processing equipment including a first loading port 
and a first controller, includes a transfer vehicle for an article: 
the automated warehouse being provided with a second con 
troller and a second loading port that transfers an article 
between the transfer vehicle, and is attachable and detachable 
with respect to the processing equipment; a communication 
terminal disposed within a range allowing communication 
with the transfer vehicle; and a communication apparatus 
connected with the communication terminal, and provided 
with a switch that switches a connection destination of the 
first controller between the second controller and the com 
munication terminal. 
0010 Furthermore, according to another preferred 
embodiment of the present invention, a method of communi 
cation in a transfer system for transporting an article into or 
out of a processing equipment provided with a first loading 
port and a first controller, the transfer system including a 
transfer vehicle for an article; the automated warehouse being 
provided with a second controller and a second loading port to 
transfer an article between the transfer vehicle, and being 
attachable and detachable with respect to the processing 
equipment; a communication terminal disposed within a 
range allowing communication with the transfer vehicle; and 
a communication apparatus connected with the communica 
tion terminal; the method including the step of causing a 
Switch in the communication apparatus to connect the first 
controller to the second controller when the automated ware 
house is set at the processing equipment, and to connect the 
first controller to the communication terminal when the auto 
mated warehouse is detached from the processing equipment. 
0011. According to various preferred embodiments of the 
present invention, in order to selectively make either the first 
loading port or the second loading port effective, it is suffi 
cient to operate the Switch, and it is not necessary to perform 
an operation that cancels the connection between the control 
ler of the apparatus and the controller of the automated ware 
house, and connects the controller of the apparatus to the 
communication terminal again. 
0012. It is preferable that the switch connects the first 
controller to the second controller when the automated ware 
house is set at the processing equipment, and connects the 
first controller to the communication terminal when the auto 
mated warehouse is detached from the processing equipment. 
With this configuration, it is not necessary to perform an 
operation that connects the wiring again when attaching and 
detaching the automated warehouse. 
0013. It is preferable that at least one communication ter 
minal is provided for the automated warehouse and at least 
one communication terminal is provided for the processing 
equipment, the number of communication terminals provided 
is preferably a plural number in total, the plurality of com 
munication terminals are connected in series and transmit 
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communication data in series, only one communication ter 
minal on a base end side of the plurality of communication 
terminals is connected to the communication apparatus, and 
one of the plurality of communication terminals communi 
cates with the transfer vehicle, and communicates via the 
communication terminal on the base end side with the com 
munication apparatus. With this configuration, the wiring 
between the communication apparatus and the communica 
tion terminals may be realized with one wire, and it is not 
necessary to individually arrange wiring for each of the auto 
mated warehouse and the apparatuses or for each of the load 
ing ports. 
0014 Furthermore, another preferred embodiment of the 
present invention is directed to a transfer system for trans 
porting an article into or out of a processing equipment pro 
vided with a first loading port and a first controller, the trans 
fer system including a transfer vehicle for an article; the 
automated warehouse being provided with a second control 
ler and a second loading port to transferan article between the 
transfer vehicle, and being attachable and detachable with 
respect to the processing equipment; and a communication 
apparatus wirelessly communicating with the transfer 
vehicle, and provided with a switch that switches a connec 
tion destination of the first controller between the second 
controller and the transfer vehicle. 
0015. Furthermore, according to a further preferred 
embodiment of the present invention, a method of communi 
cation in a transfer system for transporting an article into or 
out of a processing equipment provided with a first loading 
port and a first controller, the transfer system including a 
transfer vehicle for an article; an automated warehouse being 
provided with a second controller and a second loading port to 
transfer an article between the transfer vehicle, and being 
attachable and detachable with respect to the processing 
equipment; and a communication apparatus wirelessly com 
municating with the transfer vehicle; the method including 
the step of causing a Switch in the communication apparatus 
to connect the first controller to the second controller when 
the automated warehouse is set at the processing equipment, 
and to connect the first controller to the transfer vehicle when 
the automated warehouse is detached from the processing 
equipment. 
0016. With this configuration, it is sufficient to operate the 
switch in order to selectively make either the first loading port 
or the second loading port effective. Furthermore, the com 
munication terminal is not necessary, and the wiring to the 
communication terminal is not necessary either. Furthermore, 
the communication may be performed before the transfer 
vehicle reaches a point near the first and the second loading 
ports, and, thus, if articles are not allowed to be transferred 
with respect to the first or second loading port, the transfer 
vehicle passes through the point without being stopped, and, 
thus, the transfer efficiency is improved. 
0017. Furthermore, according to yet another preferred 
embodiment of the present invention, a transfer system for 
transporting an article into or out of an apparatus provided 
with a first loading port and a first controller, includes a 
transfer vehicle that transfers an article; the automated ware 
house being provided with a second controller and a second 
loading port to transferan article between the transfer vehicle, 
and being attachable and detachable with respect to the pro 
cessing equipment; a communication terminal disposed 
within a range allowing communication with the transfer 
vehicle; and a communication apparatus connected with the 
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communication terminal, and provided with a Switch that 
Switches a connection destination of communication from the 
communication terminal to the communication apparatus, to 
the second controller when the automated warehouse is set at 
the processing equipment, and to the first controller when the 
automated warehouse is detached from the processing equip 
ment. 

0018 With this configuration, when attaching and detach 
ing the automated warehouse, the communication destination 
from the communication terminal is changed by the Switch, 
and, thus, the wiring does not have to be changed. 
0019. Furthermore, according to an additional preferred 
embodiment of the present invention, a transfer system for 
transporting an article into or out of an apparatus provided 
with a first loading port and a first controller, includes a 
transfer vehicle for an article; the automated warehouse being 
provided with a second controller and a second loading port to 
transfer an article between the transfer vehicle, and being 
attachable and detachable with respect to the processing 
equipment; and a communication apparatus wirelessly com 
municating with the transfer vehicle, and provided with a 
Switch that Switches a connection destination of communica 
tion from the transfer vehicle to the communication appara 
tus, to the second controller when the automated warehouse is 
set at the processing equipment, and to the first controller 
when the automated warehouse is detached from the process 
ing equipment. 
0020. With this configuration, when attaching and detach 
ing the automated warehouse, the communication destination 
from the transfer vehicle is changed by the switch, and, thus, 
the wiring does not have to be changed. Furthermore, the 
communication apparatus and the transfer vehicle wirelessly 
communicate with each other, and, thus, it is not necessary to 
provide the communication terminal at a point near the route 
on which the transfer vehicle travels. Furthermore, if articles 
are not allowed to be transferred between the first or second 
loading port, the transfer vehicle passes through the point 
without being stopped, and, thus, the transfer efficiency is 
improved. 
0021. The above and other elements, features, steps, char 
acteristics and advantages of the present invention will 
become more apparent from the following detailed descrip 
tion of the preferred embodiments with reference to the 
attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0022 FIG. 1 is a diagram showing a communication envi 
ronment of a processing equipment, an automated ware 
house, and an overhead traveling vehicle in a transfer system 
according to a preferred embodiment of the present invention. 
0023 FIG. 2 is a diagram showing a communication envi 
ronment when the automated warehouse has been detached 
from a preferred embodiment of the present invention. 
0024 FIG. 3 is a plan view showing a main portion of the 
transfer system according to a preferred embodiment of the 
present invention. 
0025 FIG. 4 is a diagram showing a communication envi 
ronment between the processing equipment, the automated 
warehouse, and the overhead traveling vehicle in a transfer 
system according to a preferred embodiment of the present 
invention. 
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0026 FIG. 5 is a diagram showing a communication envi 
ronment when the automated warehouse has been detached 
according to the preferred embodiment of the present inven 
tion in FIG. 4. 
0027 FIG. 6 is a diagram showing a communication envi 
ronment between a processing equipment, the automated 
warehouse, and an overhead traveling vehicle in a transfer 
system according to a conventional example. 
0028 FIG. 7 is a diagram showing a reference example of 
an attempt to make the automated warehouse attachable and 
detachable. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0029. Hereinafter, preferred embodiments of the present 
invention will be described. 
0030 FIGS. 1 to 5 show first and second preferred 
embodiments of the present invention, and a description 
thereof will be given mainly focusing on differences from the 
conventional example in FIGS. 6 and 7. Note that the matters 
whose description will be omitted are well known in the field 
of semiconductor transfer in a clean room. FIGS. 1 to 3 show 
the first preferred embodiment, wherein reference numeral 2 
denotes a transfer system that conveys semiconductor wafers 
in a clean room, 4 denotes a traveling rail that is disposed in a 
ceiling space, and 6 denotes an overhead traveling vehicle 
that may be a transfer vehicle for ground travel. Furthermore, 
reference numeral 8 denotes a processing equipment that 
processes semiconductor wafers or the like and that is pro 
vided with one or a plurality of (e.g., in the drawing, four) 
loading ports 12. The controller 20 controls the processing 
equipment 8 including the loading ports 12. Note that 
examples of the processing equipment 8 also include an appa 
ratus for testing semiconductor wafers or the like. Reference 
numeral 10 denotes the automated warehouse that is attach 
able and detachable in front of the processing equipment 8. 
Furthermore, the automated warehouse 10 is provided with 
the plurality of shelves 16 and the in-warehouse transfer 
apparatus 18 that transfers articles such as the FOUPS 14 
between the shelves 16 and the loading ports 12. Among the 
shelves 16, one or a plurality of (e.g., in the drawing, two) 
shelves 16 may transfer articles with respect to the overhead 
traveling vehicle 6. The loading ports 12 of the processing 
equipment 8 are referred to as first loading ports, and the 
shelves 16 of the automated warehouse 10 are referred to as 
second loading ports. 
0031. The overhead traveling vehicle 6 communicates 
with communication terminals 36a to 36c in its Surrounding 
area, that is, in a possible communication range, using the 
communication unit 7 through wireless, optical, infrared, or 
other type of communication. The plurality of communica 
tion terminals 36a to 36c are preferably connected in series in 
a daisy chain, for example, and the communication terminal 
36a that is located at the base end of the daisy chain is 
connected via a wire with a communication apparatus 30, for 
example. The communication terminal 36b is a communica 
tion terminal that is located at the distalend of the daisy chain, 
and the communication terminals 36c are communication 
terminals that are serving as relays. Furthermore, as shown in 
FIG. 3, the communication terminals 36a to 36c are arranged 
above the loading ports 12 and the shelves 16, and do not form 
part of a LAN that extends along the traveling rail 4. 
0032 FIG. 3 shows the transfer system viewed from the 
ceiling side, wherein the processing equipment 8 is provided 

Mar. 28, 2013 

with, for example, four loading ports 12 directly below the 
traveling rail 4, and the communication terminals 36c respec 
tively corresponding to the loading ports 12 are arranged near 
the respective loading ports 12. Furthermore, the automated 
warehouse 10 includes, for example, two shelves 16 with 
respect to which the overhead traveling vehicle 6 may transfer 
articles, and one communication terminal near each shelf 16, 
that is, two communication terminals 36a and 36b in total are 
arranged. The communication terminals 36a to 36c are pref 
erably connected in series in a daisy chain, and only the 
communication terminal 36a on the base end side is con 
nected with a communication unit 34 of the communication 
apparatus 30, for example. 
0033. The communication apparatus 30 on the ground side 

is provided with a distributor 32 and the communication unit 
34. The distributor 32 Switches, between the controller 22 and 
the communication unit 34, a connection destination of the 
wiring connected from the controller 20 via the connector 40. 
The distributor 32 is an example of a switch, and the switch 
may be an electrical Switch using a relay or the like, or may be 
an electronic Switch using a semiconductor, for example. 
Furthermore, the communication unit 34 communicates with 
the communication terminal 36a that is located at the base end 
of the daisy chain. 
0034. When the automated warehouse 10 has been 
attached to the processing equipment 8, the distributor 32 
causes the wiring connected from the controller 20 to the 
communication apparatus 30 to be connected to the controller 
22. Accordingly, the controllers 20 and 22 communicate with 
each other, and may exchange data regarding the transfer 
between the automated warehouse 10 and the loading ports 
12. When the automated warehouse 10 has been detached 
from the processing equipment 8 as shown in FIG. 2, the 
distributor 32 causes the wiring from the controller 20 to be 
connected to the communication unit 34. Accordingly, the 
controller 20 and the communication terminals 36a to 36c are 
connected with each other, and may exchange data regarding 
the transfer between the loading ports 12 and the overhead 
traveling vehicle 6. 
0035. In order to perform communication in a state in 
which the communication terminals 36a to 36 care identified, 
the communication unit 7 of the overhead traveling vehicle 6 
adds the port number or the like to communication data as an 
ID of each communication terminal and sends the communi 
cation data. Furthermore, the communication unit 34 adds the 
port number or the like to communication data as an ID 
indicating from which wiring inside the communication 
apparatus 30 the signal has been received, and sends the 
communication data to the communication terminals 36a to 
36c. Furthermore, the daisy chain constituted by the commu 
nication terminals 36a to 36c transmits data using IDs of the 
communication terminals 36a to 36c as a source address or a 
destination address. In the communication from the commu 
nication unit 34, the communication terminals 36a to 36c not 
designated as the destination address transmit a signal to the 
distal end side, and the communication terminals 36a to 36c 
designated as the destination address send a signal to the 
communication unit 7 without transmitting it to the distal end 
side. In the communication from the communication unit 7. 
the communication terminals 36a to 36c designated as the 
destination address receive a signal and transmit it to the base 
end side of the daisy chain. In this specification, the daisy 
chain being constituted by the communication terminals 36a 
to 36c refers to a state in which the communication terminals 
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are connected in series from the communication terminal 36a 
at the base end to the communication terminal 36b at the distal 
end, and in which the intermediate communication terminals 
36c function as relay terminals. Furthermore, the physical 
configuration is such that the intermediate communication 
terminals 36c are connected with the adjacent communica 
tion terminals 36a to 36c on the base end side and the distal 
end side of the daisy chain via the same type of connector. The 
communication terminals 36a and 36b at the base end and the 
distal end are preferably connected with the communication 
terminals 36c via the same type of connector, for example. 
Furthermore, the communication method itself is freely 
selected from among full duplex, half duplex, and the like. 
0036. In a state in which the automated warehouse 10 has 
been attached to the processing equipment 8 as shown in FIG. 
1, the overhead traveling vehicle 6 communicates via the 
communication unit 7 with appropriate communication ter 
minals 36a to 36c, and the communication result is input via 
the daisy chain to the communication unit 34 and is conveyed 
to the controller 22. The communication from the controller 
22 is conveyed through the opposite route from the commu 
nication terminals 36a to 36c to the communication unit 7. 
The controller 20 and the controller 22 communicate with 
each other via the distributor 32. 

0037. On the other hand, when the automated warehouse 
10 has been detached as shown in FIG. 2, the connection 
destination of the wiring from the controller 20 is switched by 
the distributor 32 to the communication unit 34, and, thus, the 
controller 20 may communicate with the overhead traveling 
vehicle 6. Thus, even when the automated warehouse 10 has 
been detached, it is possible to transfer articles between the 
loading ports 12 and the overhead traveling vehicle 6 only by 
causing the distributor 32 to switch the connection destina 
tion. As a result, the following effects are obtained. The 
number of wires connecting the ceiling side and the ground 
side may be only one, so that the wiring operation is simple. 
In order to attach and detach the automated warehouse 10, 
Switching only at the distributor 32 is necessary, and Switch 
ing at the connectors 40 to 42 as shown in the conventional 
example in FIGS. 6 and 7 is not necessary. 
0038. Although, in the preferred embodiment in FIGS. 1 
and 2, the communication terminals 36a to 36c and the over 
head traveling vehicle 6 preferably communicate with each 
other, the overhead traveling vehicle 6 may directly commu 
nicate with the communication apparatus 30 on the ground 
side. FIGS. 4 and 5 show a preferred embodiment having such 
a configuration. This preferred embodiment is preferably the 
same as the preferred embodiment in FIGS. 1 and 2 unless 
otherwise specified. Note that the communication apparatus 
30 is provided with a communication unit 35 to perform 
wireless communication, optical communication, infrared 
communication, or the like, instead of the wired communica 
tion unit 34. Thus, the communication terminals 36a to 36c 
are not necessary, but, in order to specify any of the loading 
ports 12 and the shelves 16 as a transfer target regarding 
which the communication is being performed, the IDs of the 
communication terminals 36a to 36c are used assuming that 
these communication terminals are virtually present. The 
communication unit 7 of the overhead traveling vehicle 6 
specifies the ID of one of the virtual communication terminals 
36a to 36c, and communicates with the communication unit 
35. Also, the communication unit 35 adds the ID of one of the 
virtual communication terminals 36a to 36c, and communi 
cates with the communication unit 7. The communication 
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between the communication unit 35 and the communication 
unit 7 is performed after adding the ID of one of the commu 
nication terminals 36a to 36c, and, thus, focusing on the 
overhead traveling vehicle 6, the communication is per 
formed in the same environment and following the same 
procedure as those shown in FIGS. 1 and 2. Also, focusing on 
the controllers 20 and 22, the communication is performed 
following the same procedure as that shown in FIGS. 1 and 2. 
This preferred embodiment is different from the foregoing 
preferred embodiment in that the communication unit 35 on 
the ground side directly communicates with the communica 
tion unit 7 on the overhead traveling vehicle side using the IDs 
of the respective communication terminals 36a to 36c. 
0039 FIG. 4 shows a state in which the automated ware 
house 10 has been set at the processing equipment 8, wherein 
the controller 22 communicates via the communication unit 
35 with the overhead traveling vehicle 6, and communicates 
via the distributor 32 with the controller 20. FIG. 5 shows a 
state in which the automated warehouse 10 has been detached 
from the processing equipment 8. The distributor 32 changes 
the connection destination of the controller 20, from the con 
troller 22 to the communication unit 35, and the controller 20 
communicates via the distributor 32 and the communication 
unit 35 with the overhead traveling vehicle 6. 
0040. According to the preferred embodiment shown in 
FIGS. 4 and 5, the wiring between the ceiling space and the 
ground side is not necessary. Furthermore, the overhead trav 
eling vehicle 6 may communicate with the communication 
unit 35 before it reaches a point directly above the automated 
warehouse 10 or the loading ports 12. Accordingly, data 
regarding the transfer of articles is exchanged before the 
overhead traveling vehicle 6 reaches a destination point, and, 
for example, if the articles are not allowed to be transferred, 
the overhead traveling vehicle 6 may pass through a point 
above the loading ports 12 and the automated warehouse 10 
without being stopped, preferably, without being slowed 
down. Accordingly, the overhead traveling vehicle 6 is kept 
from being unnecessarily stopped, and, thus, congestion of 
Such overhead traveling vehicles is eased. 
0041. In the foregoing preferred embodiments, the con 
troller 22 preferably is always connected with the communi 
cation unit 34 or 35. However, when the automated ware 
house 10 is detached from the processing equipment 8, the 
distributor 32 may cancel the connection between the con 
troller 22 and the communication unit 34 or 35. The distribu 
tor 32 may automatically perform the Switching upon detect 
ing that the automated warehouse 10 is attached to or 
detached from the processing equipment 8, or may perform 
the Switching through a manual operation. The above-de 
scribed preferred embodiments show the processing equip 
ment 8 as an apparatus that is preferably provided with the 
loading ports 12, but the preferred embodiments are appli 
cable also to other apparatuses such as testing apparatuses. 
Furthermore, articles that are to be conveyed may be articles 
other than semiconductor wafers, such as reticles. The auto 
mated warehouse 10 preferably uses the shelves 16 to transfer 
articles with respect to the overhead traveling vehicle 6, but 
may use loading ports other than the shelves, for example. 
0042. Furthermore, in the foregoing preferred embodi 
ments, even when the automated warehouse 10 has been 
detached from the processing equipment 8, the wiring from 
the communication apparatus 30 and the controller 22 is 
effective. However, the wiring between the communication 
unit 34 or 35 and the controller 22 may be arranged so as to 
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extend via the distributor 32, so that, when the automated 
warehouse 10 is detached from the processing equipment 8, 
the communication between the communication unit 34 or 35 
and the controller 22 may be blocked. 
0043. Hereinafter, the signal flow according to the pre 
ferred embodiment shown in FIGS. 1 to 3 will be described 
again. The overhead traveling vehicle 6 is stopped at a posi 
tion near one of the loading ports 12 and the shelves 16 to and 
from which articles are to be transferred, and the overhead 
traveling vehicle 6 adds the ID of the loading port 12 or the 
shelf 16 to an article transfer signal and sends the signal to the 
communication terminals 36a to 36c. The communication 
terminals 36a to 36c are connected with each other in a daisy 
chain, and the signal is sent from the communication terminal 
36a on the base end side to the communication unit 34 of the 
communication apparatus 30. When the automated ware 
house 10 has been set at the processing equipment 8 as shown 
in FIG. 1, a signal to which the IDs of the communication 
terminals 36a to 36c corresponding to the loading ports 12 
have been added is not transmitted from the communication 
apparatus 30 to the controller 22, and, for example, an error 
occurs with no response returned. Note that such a signal may 
be transmitted to the controller 22, and the controller 22 may 
give a response with a signal indicating, for example, that 
articles are not allowed to be transferred with respect to the 
loading ports 12, but are allowed to be transferred to and from 
the shelves 16. Furthermore, a signal to which the ID corre 
sponding to the shelves 16 is transmitted to the controller 22, 
and a response is given through the opposite route with a 
signal indicating, for example, that articles are allowed to be 
transferred. 

0044) When the automated warehouse 10 has been 
detached from the processing equipment 8 as shown in FIG. 
2, a signal to which the ID of the loading ports 12 has been 
added is transmitted from the communication apparatus 30 to 
the controller 20, and a response from the controller 20 is 
given via the distributor 32, the communication unit 34, and 
the communication terminal 36a to one of the communication 
terminals 36a to 36c specified by that ID. A signal to which 
the ID corresponding to the shelves 16 has been added is 
transmitted from the communication unit 34 to the controller 
22, but, since the automated warehouse 10 is not allowed to 
transfer articles, an error occurs with an error signal returned 
or with no response returned. At that time, the communication 
unit 34 may ignore a signal to which the ID corresponding to 
the shelves 16 has been added, without transmitting it to the 
controller 22. 

0045. According to the preferred embodiment shown in 
FIGS. 4 and 5, no communication terminals 36a to 36c are 
provided, so that the overhead traveling vehicle 6 sends a 
signal regarding the transfer from the communication unit 7 
to the communication unit 35 while advancing from the 
upstream side of the loading ports 12 or the shelves 16 with 
out being stopped. In a state in which the automated ware 
house 10 has been set at the processing equipment 8 as shown 
in FIG.4, for example, a signal to which the ID corresponding 
to the loading ports 12 has been added is not processed by the 
communication unit 35, and a time-out error occurs on the 
overhead traveling vehicle 6 side. Note that such a signal may 
be transmitted to the controller 22, and be processed on the 
controller 22 side. Furthermore, the overhead traveling 
vehicle 6 starts communication without being stopped, and, if 
exchange of a signal regarding the transfer is not successfully 
performed, the overhead traveling vehicle 6 may be slowed 
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down, but is not stopped. Furthermore, a signal to which the 
ID corresponding to the shelves 16 has been added is trans 
mitted to the controller 22, and a response is given from the 
controller 22 side via the communication unit 35 to the com 
munication unit 7 of the overhead traveling vehicle 6. 
0046. In a state in which the automated warehouse 10 has 
been detached from the processing equipment 8 as shown in 
FIG. 5, the communication from the communication unit 7 of 
the overhead traveling vehicle 6 is distributed by the commu 
nication unit 35 to the controller 20 or 22 according to the 
added ID. In the communication to the controller 22, for 
example, an error occurs with no response returned, and the 
controller 20 gives a response with a signal regarding the 
transfer with respect to the loading ports 12. Also in this case, 
the overhead traveling vehicle 6 exchanges a signal regarding 
the transfer, without being stopped. 
0047 While preferred embodiments of the present inven 
tion have been described above, it is to be understood that 
variations and modifications will be apparent to those skilled 
in the art without departing from the scope and spirit of the 
present invention. The scope of the present invention, there 
fore, is to be determined solely by the following claims. 

1-8. (canceled) 
9. A transfer system for transporting an article into or out of 

a processing equipment provided with a first loading port and 
a first controller, the transfer system comprising: 

a transfer vehicle for an article: 
an automated warehouse including a second controller and 

a second loading port to transfer an article between the 
transfer vehicle, and being attachable and detachable in 
front of the processing equipment; 

a communication terminal disposed within a range allow 
ing communication with the transfer vehicle; and 

a communication apparatus connected with the communi 
cation terminal, and provided with a switch that switches 
a connection destination of the first controller between 
the second controller and the communication terminal. 

10. The transfer system according to claim 9, wherein the 
switch connects the first controller to the second controller 
when the automated warehouse is set in front of the process 
ing equipment, and connects the first controller to the com 
munication terminal when the automated warehouse is 
detached from the processing equipment. 

11. The transfer system according to claim 10, wherein a 
plurality of the communication terminals is provided, includ 
ing at least one communication terminal being provided for 
the automated warehouse and at least one communication 
terminal being provided for the processing equipment, the 
plurality of communication terminals being connected in 
series and transmitting communication data in series, and 
only one of the communication terminals on a base end side 
being connected to the communication apparatus; and 

the plurality of communication terminals being configured 
So that one of the plurality of communication terminals 
communicates with the transfer vehicle and with the 
communication apparatus via the communication termi 
nal on the base end side. 

12. A transfer system for transporting an article into or out 
of a processing equipment provided with a first loading port 
and a first controller, the transfer system comprising: 

a transfer vehicle for an article: 
an automated warehouse provided with a second controller 

and a second loading port to transfer an article between 



US 2013/007992.0 A1 

the transfer vehicle, and being attachable and detachable 
in front of the processing equipment; and 

a communication apparatus wirelessly communicating 
with the transfer vehicle, and provided with a switch that 
Switches a connection destination of the first controller 
between the second controller and the transfer vehicle. 

13. A method of communication within a transfer system 
for transporting an article into or out of a processing equip 
ment provided with a first loading port and a first controller, 
the transfer system being provided with a transfer vehicle for 
an article, an automated warehouse provided with a second 
controller and a second loading port to transfer an article 
between the transfer vehicle, and being attachable and 
detachable in front of the processing equipment, a communi 
cation terminal disposed within a range allowing communi 
cation with the transfer vehicle, and a communication appa 
ratus connected with the communication terminal, the 
method comprising a step of causing a Switch in the commu 
nication apparatus to connect the first controller to the second 
controller when the automated warehouse is set in front of the 
processing equipment, and to connect the first controller to 
the communication terminal when the automated warehouse 
is detached from the processing equipment. 

14. A method of communication within a transfer system 
for transporting an article into or out of a processing equip 
ment provided with a first loading port and a first controller, 
the transfer system being provided with a transfer vehicle for 
an article, an automated warehouse provided with a second 
controller and a second loading port to transfer an article 
between the transfer vehicle, and being attachable and 
detachable in front of the processing equipment, and a com 
munication apparatus wirelessly communicating with the 
transfer vehicle, the method comprising the step of causing a 
Switch in the communication apparatus to connect the first 
controller to the second controller when the automated ware 
house is set in front of the processing equipment, and to 
connect the first controller to the transfer vehicle when the 
automated warehouse is detached from the processing equip 
ment. 
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15. A transfer system for transporting an article into or out 
of an apparatus provided with a first loading port and a first 
controller, comprising: 

a transfer vehicle for an article: 
an automated warehouse provided with a second controller 

and a second loading port for transferring an article 
between the transfer vehicle, and attachable and detach 
able in front of the processing equipment; 

a communication terminal disposed within a range allow 
ing communication with the transfer vehicle; and 

a communication apparatus connected with the communi 
cation terminal, and provided with a switch for switch 
ing a connection destination of communication from the 
communication terminal to the communication appara 
tus, to the second controller 

when the automated warehouse is set in front of the pro 
cessing equipment, and to the first controller when the 
automated warehouse is detached from the processing 
equipment. 

16. A transfer system for transporting an article into or out 
of an apparatus provided with a first loading port and a first 
controller, comprising: 

a transfer vehicle for an article: 
an automated warehouse provided with a second controller 

and a second loading port for transferring an article 
between the transfer vehicle, and attachable and detach 
able in front of the processing equipment; and 

a communication apparatus wirelessly communicating 
with the transfer vehicle, and provided with a switch for 
Switching a connection destination of communication 
from the transfer vehicle to the communication appara 
tus, to the second controller when the automated ware 
house is set in front of the processing equipment, and to 
the first controller when the automated warehouse is 
detached from the processing equipment. 


