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(54) Manufacturing system comprising robot cell apparatuses, and method of manufacturing a 
product

(57) A manufacturing system (1) includes a first robot
cell apparatus (10) including a first manufacturing robot
(12) and a first rack (14) to which the first manufacturing
robot (12) is fixed, a second robot cell apparatus (20)
including a second manufacturing robot (12) and a sec-
ond rack (14) to which the second manufacturing robot
(12) is fixed, the second robot cell apparatus (20) being
disposed adjacent to the first robot cell apparatus (10),
and a transport path setter (54) that sets a transport path
(T) of a transport robot (60) that performs at least one of
receiving a workpiece from the first robot cell apparatus
(10) and supplying a workpiece component to the first
robot cell apparatus (10). In the manufacturing system
(1), a space (MA) through which the transport robot (60)
is movable is provided under each of the first and second
racks (14), and the transport path setter (54) sets the
transport path (T) of the transport robot (60) so that the
transport path (T) passes through at least one of the spac-
es (MA).
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The embodiments disclosed herein relate to a
manufacturing system, a robot cell apparatus, and a
method of manufacturing a product.

2. Description of the Related Art

[0002] Cellular manufacturing can be used to manu-
facture various products, such as electric products or
electronic products. There have been proposed various
technologies for automating cellular manufacturing by
using assembly robots (see, for example, Japanese Un-
examined Patent Application Publication No.
2008-229738).

SUMMARY OF THE INVENTION

[0003] As described above, technologies for automat-
ing cellular manufacturing by using assembly robots have
been proposed. However, in order to increase the effi-
ciency of cellular manufacturing, it is desired that cell
arrangement can be flexibly changed in accordance with
the types of products to be manufactured.
[0004] Accordingly, it is an object of the disclosure to
provide a manufacturing system, a robot cell apparatus,
and a method of manufacturing a product, with which the
degree of freedom of cell arrangement can be increased.
[0005] According to an aspect of the disclosure, a man-
ufacturing system includes a first robot cell apparatus
including a first manufacturing robot and a first rack to
which the first manufacturing robot is fixed, a second ro-
bot cell apparatus including a second manufacturing ro-
bot and a second rack to which the second manufacturing
robot is fixed, the second robot cell apparatus being dis-
posed adjacent to the first robot cell apparatus, and a
transport path setter that sets a transport path of a trans-
port robot that performs at least one of receiving a work-
piece from the first robot cell apparatus and supplying a
workpiece component to the first robot cell apparatus. In
the manufacturing system, a space through which the
transport robot is movable is provided under each of the
first and second racks, and the transport path setter sets
the transport path of the transport robot so that the trans-
port path passes through at least one of the spaces.
[0006] With the present disclosure, the degree of free-
dom of cell arrangement can be increased.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007]

Fig. 1 is a block diagram of a manufacturing system.
Fig. 2 is a front view of a robot cell apparatus.

Fig. 3 is a side view of the robot cell apparatus illus-
trated in Fig. 2.
Fig. 4 is a schematic plan view illustrating an exem-
plary arrangement of robot cell apparatuses.
Fig. 5 is a side view of the robot cell apparatus illus-
trated in Fig. 2 in a state in which a transport robot
is located under the robot cell apparatus.

DESCRIPTION OF THE EMBODIMENTS

[0008] Hereinafter, embodiments of a manufacturing
system and robot cell apparatuses of the manufacturing
system will be described in detail with reference to the
drawings. In the following description, the same elements
and elements having the same functions will be denoted
by the same numerals, and overlapping description will
be omitted.
[0009] As illustrated in Fig. 1, a manufacturing system
1 includes a plurality of robot cell apparatuses 10, 20,
30, and 40; a system controller 50 that integrally controls
the robot cell apparatuses 10, 20, 30, and 40; and a trans-
port robot 60. The transport robot 60 receives a proc-
essed workpiece from each of the robot cell apparatuses
10, 20, 30, and 40, or supplies a workpiece component
necessary for assembling a product to each of the robot
cell apparatuses 10, 20, 30, and 40. The robot cell ap-
paratuses 10, 20, 30, and 40 are arranged so as to per-
form so-called cellular manufacturing. Fig. 4 is a sche-
matic plan view illustrating an exemplary arrangement of
the robot cell apparatuses 10, 20, 30, and 40, which are
arranged adjacent to each other. Under the integral con-
trol by the system controller 50, the robot cell apparatuses
10, 20, 30, and 40 manufactures a product by performing
various assembly operations, such as attaching a pre-
determined workpiece component to a workpiece, which
is a semifinished product.
[0010] The present embodiment will be described by
using a manufacturing system having the four robot cell
apparatuses 10, 20, 30, and 40 as an example. However,
this is not a limitation. Two, three, or five or more robot
cell apparatuses may constitute a manufacturing system.
[0011] Referring to Figs. 2 and 3, the robot cell appa-
ratuses 10, 20, 30, and 40 of the manufacturing system
1 will be described. In order to avoid overlapping descrip-
tion, the robot cell apparatus 10 will be used as an ex-
ample. The basic structures of the other robot cell appa-
ratuses 20, 30, and 40 of the manufacturing system 1
are the same as that of the robot cell apparatus 10. In a
case where the robot cell apparatuses 10, 20, 30, and
40 perform different operations, the structures of robots
and the like may differ depending on the types of the
operations.
[0012] As illustrated in Figs. 2 and 3, the robot cell ap-
paratus 10 includes a manufacturing robot 12, a rack 14,
a controller 16, contact detectors 18 (18a to 18f), and a
booth 19. The booth 19 includes four columns 19a to
19d, a top plate 19e supported by the columns 19a to
19d, and transparent covers 19f to 19h. The booth 19
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protects the manufacturing robot 12 from the outside.
The front side, for example, of the booth 19 is open.
[0013] The manufacturing robot 12 is, for example, a
six-axis assembly robot. The manufacturing robot 12 in-
cludes robot arms 12a, which are rotatably connected to
each other, and a hand 12b attached to an end of the
connected robot arms 12a. The manufacturing robot 12
holds a workpiece component, which has been transport-
ed by the transport robot 60 (see Fig. 5) and stored in an
apparatus cabinet, with the hand 12b, and performs an
operation, such as attaching the workpiece component
to a workpiece, which is a semifinished product. Moreo-
ver, the manufacturing robot 12 transfers a processed
workpiece to the transport robot 60. The controller 16
controls an assembly operation or the like performed by
the manufacturing robot 12. In the example illustrated in
Figs. 2 and 3, the manufacturing robot 12 is a single-arm
robot. However, the manufacturing robot 12 may be an
assembly robot of another type, such as a double-arm
robot, or a robot that performs an operation other than
assembly (such as application of an adhesive).
[0014] The manufacturing robot 12 is fixed to and sup-
ported by the rack 14. A base portion of the manufacturing
robot 12 is connected and fixed to the rack 14. The rack
14 includes a polygonal workstage 11 on which the man-
ufacturing robot 12 performs an assembly operation and
legs 13a to 13d that support the workstage 11 from below
at the corners of the workstage 11. In the present em-
bodiment, the workstage 11 is, for example, a plate hav-
ing a trapezoidal shape in plan view. The workstage 11
may be a plate having a different polygonal shape, such
as a rectangular shape or a hexagonal shape, or may be
a plate having a circular shape or a polygonal shape hav-
ing an arc portion. The shape of the robot cell apparatus
10 in plan view is defined by the shape of the workstage
11 in plan view.
[0015] The legs 13a to 13d have, for example, rectan-
gular cross-sectional shapes. The legs 13a to 13d are
connected to lower surfaces of the corners of the work-
stage 11 and support the workstage 11 and the manu-
facturing robot 12 fixed to the workstage 11. Because
the rack 14 is configured to support the workstage 11
with, for example, the four legs 13a to 13d, a predeter-
mined space MA is provided under the rack 14. The
space MA, which is a region through which the transport
robot 60 moves, has a height that allows the transport
robot 60 to move therethrough (see Fig. 5). In plan view,
the space MA occupies a region of the floor FL corre-
sponding to the shape (for example, a trapezoidal shape)
of the workstage 11 excluding regions on which the legs
13a to 13d and the controller 16 are disposed. In other
words, the space MA, through which the transport robot
60 is movable, is defined by the workstage 11, the legs
13a to 13d, the controller 16, and the floor FL on which
the robot cell apparatus 10 is placed.
[0016] The controller 16 controls movement of the
manufacturing robot 12. The controller 16 is a computer
including a storage device, an electronic processor, an

input device, and a display device. The controller 16 is
communicatively connected to the manufacturing robot
12 and the system controller 50. The controller 16 sends
and receives signals representing pieces of information
about the amount of internal stock of workpiece compo-
nents necessary for performing an operation assigned
to the robot cell apparatus 10, the progress of the oper-
ation performed by the robot cell apparatus 10, the
progress of operations performed by other robot cell ap-
paratuses in upstream/downstream processes, and the
like. The controller 16 controls movement of the manu-
facturing robot 12 on the basis of such pieces of infor-
mation sent from and received by the controller. The con-
troller 16 is disposed in a rear part (i.e. near the side
surface 11d) of the robot cell apparatus 10 so that the
lower end thereof reaches the floor FL, on which the robot
cell apparatus 10 is placed.
[0017] The contact detectors 18 are contact sensors
that detect whether or not the robot cell apparatus 10 is
disposed adjacent to the other robot cell apparatuses 20,
30, and, 40, and, if so, in what manner they are disposed
adjacent to each other. The contact detectors 18 are dis-
posed in pairs at ends of three side surfaces 11a to 11c
of the workstage 11, which correspond to the side sur-
faces of the robot cell apparatus 10. As illustrated in Figs.
2 to 4, in the present embodiment, the robot cell appa-
ratus 10 includes three pairs of contact detectors 18a to
18f, which are disposed, for example, on three side sur-
faces 11a to 11c, excluding the side surface 11d on a
rear part of the apparatus in which the controller 16 is
disposed. Contact detectors 28 (28a to 28f), 38 (38a to
38f), and 48 (48a to 48f) of the robot cell apparatuses
20, 30, and 40, which are denoted as such in order to
facilitate the following description, are the same as the
contact detectors 18.
[0018] Identifiers representing positions on the work-
stage 11 (the robot cell apparatus 10) are assigned be-
forehand to the three pairs of contact detectors 18a to
18f. (For example, "the right end of the side surface 11a
at the front of the apparatus" is assigned to the contact
detector 18b.) The distances between pairs of the contact
detectors 18a to 18f are the same as those of the contact
detector 28, 38, and 48 of the other robot cell apparatuses
20, 30, and 40. Therefore, as described below, when one
of the pairs of contact detectors 18a to 18f of the robot
cell apparatus 10 face and contact one of the pairs of
contact detectors 28, 38 or 48 of the robot cell appara-
tuses 20, 30, or 40 and the contact is detected by using
flow of electrical current or the like, the one of the pairs
of contact detectors 18a to 18f output the identifiers of
the detected contact detectors to the system controller
50 via the controller 16.
[0019] Upon receiving the detected identifiers from the
robot cell apparatuses 10, 20, 30, and 40, the system
controller 50 calculates the state of arrangement of the
robot cell apparatuses 10, 20, 30, and 40 on the basis of
the detected identifiers. In the present embodiment, each
of the detectors detects an object by using flow of elec-
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trical current that occurs when the detector physically
and directly contacts the object. However, this is not a
limitation. The detector may be a non-contact detector
or the like.
[0020] Referring back to Fig. 1, the manufacturing sys-
tem 1 will be described further. The system controller 50
integrally controls movement of the robot cell apparatus-
es 10, 20, 30, and 40. The system controller 50 is a com-
puter including a storage device, an electronic processor,
an input device, and a display device. The system con-
troller 50 determines the timings at which workpiece com-
ponents used in operations of the robot cell apparatuses
10, 20, 30, and 40 are to be supplied to the robot cell
apparatuses 10, 20, 30, and 40. Moreover, the system
controller 50 determines, for example, the timing at which
processed workpieces processed in the robot cell appa-
ratuses 10, 20, 30, and 40 are to be recovered (trans-
ferred). The system controller 50 includes a transport ro-
bot controller 52 that controls the transport robot 60,
which supplies the workpiece components or recovers
the processed workpieces on the basis of the determi-
nation results.
[0021] The transport robot controller 52 includes a
transport path setter 54 that sets a transport path T of
the transport robot 60. The transport robot controller 52
causes the transport robot 60 to move along the transport
path T set by the transport path setter 54. The transport
robot controller 52 sends a signal for controlling move-
ment of the transport robot 60 through wireless commu-
nication.
[0022] When the system controller 50 receives a signal
requesting supply of a predetermined workpiece compo-
nent from one of the robot cell apparatuses 10, 20, 30,
and 40, the transport path setter 54 sets the transport
path T of the transport robot 60 through the spaces MA
under the robot cell apparatuses 10, 20, 30, and 40 on
the basis of the state of adjacent arrangement of the robot
cell apparatuses 10, 20, 30, and 40 detected by the con-
tact detector 18, 28, 38 and 48 and calculated and infor-
mation about the current position of the transport robot
60 in the state of arrangement. The transport path setter
54 sets the transport path T so that, in plan view, the
transport path T passes through a transfer portion 17
(see Figs. 4 and 5) of one of the robot cell apparatuses
10 and 20, 30 or 40 that is in need of the workpiece com-
ponent. The transfer portion 17 is, for example, a hole in
the workstage 11. Provided that the transport robot 60
can supply the workpiece component to the one of the
robot cell apparatuses 10 and 20, 30 or 40, the transport
path T may be set so as to pass near the transfer portion
17 in plan view. When setting the transport path T, the
transport path setter 54 defines a region in which the
controller 16 and legs 13 are disposed as a keep-out
region, and excludes the keep-out region from the trans-
port path T.
[0023] When the system controller 50 receives a signal
indicating that processing of a workpiece has been fin-
ished and requesting recovery of the processed work-

piece from one of the robot cell apparatuses 10, 20, 30,
and 40, as in the case of supplying a workpiece compo-
nent, the transport path setter 54 sets the transport path
T of the transport robot 60 through the spaces MA under
the robot cell apparatuses 10, 20, 30, and 40 on the basis
of the state of arrangement of the robot cell apparatuses
10, 20, 30, and 40 detected by the contact detector 18,
28, 38, and 48 and calculated and information about the
current position of the transport robot 60 in the state of
arrangement. The transport path T is set to pass through
the transfer portion 17 or near the transfer portion 17 as
in the case of supplying a workpiece component.
[0024] As illustrated in Fig. 5, the transport robot 60 is
a mobile robot having a plurality of wheels 62. The trans-
port robot 60 supplies a necessary workpiece component
to a predetermined one of the robot cell apparatuses 10,
20, 30, and 40 and recovers a processed workpiece to
be transferred to another robot cell apparatus or the like.
The transport robot 60 has a manipulator for supply and
recovery. The transport robot 60 supplies a necessary
workpiece component and recovers a processed work-
piece through the transfer portion 17 of the robot cell
apparatus 10. The transport robot 60 obtains its current
position by detecting the number of rotation of the wheels
62, the steering direction, and the like. The transport robot
60 may obtain its position or correct its current position
by using marks on the floor FL. The height of the spaces
MA under the robot cell apparatuses 10, 20, 30, and 40
is greater than that of the transport robot 60, so that the
transport robot 60 can freely move through the spaces
MA.
[0025] Next, referring to Fig. 4, an exemplary method
of setting the transport path T of the transport robot 60
by the transport path setter 54 will be described.
[0026] First, when the robot cell apparatuses 10, 20,
30, and 40 are disposed at predetermined positions for
cellular manufacturing as illustrated in Fig. 4, each of the
contact detectors 18, 28, 38, and 48 of the robot cell
apparatuses 10, 20, 30, and 40 detects another contact
detector facing the contact detector. In the example illus-
trated in Fig. 4, the contact detectors 18a and 18b of the
robot cell apparatus 10 respectively contact the contact
detectors 28b and 28a of the robot cell apparatus 20.
Moreover, the contact detectors 18c and 18d of the robot
cell apparatus 10 respectively contact the contact detec-
tors 38d and 38c of the robot cell apparatus 30. Further-
more, the contact detectors 18e and 18f of the robot cell
apparatus 10 respectively contact the contact detectors
48f and 48e of the robot cell apparatus 40.
[0027] The robot cell apparatuses 10, 20, 30, and 40
send identifiers detected by the contact detectors 18, 28,
38, and 48 to the system controller 50. The transport path
setter 54 of the system controller 50 calculates a state
of arrangement of the robot cell apparatuses 10, 20, 30,
and 40 by using the identifiers. To be specific, the trans-
port path setter 54 calculates a state of arrangement in
which the side surface 11a at the front of the robot cell
apparatus 10 is disposed adjacent to a side surface at
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the front of the robot cell apparatus 20 and that the side
surfaces 11b and 11c of the robot cell apparatus 10 are
respectively disposed adjacent to side surfaces of the
robot cell apparatuses 20 and 30.
[0028] Next, the transport path setter 54 sets the trans-
port path T so that, in plan view, the transport path T
passes through the transfer portion 17 of the robot cell
apparatus 10 for which the transport robot 60 is neces-
sary and so that the transport path T passes through
portions of the spaces MA (four substantially trapezoidal
regions) in which passage of the transport robot 60 is not
blocked by the controllers 16 and the legs 13. Then, the
transport path setter 54 sends a wireless signal to the
transport robot 60 so that the transport robot 60 may
move along the set transport path T and supply a work-
piece component to the robot cell apparatus 10 or recover
a processed workpiece. Upon receiving the wireless sig-
nal, the transport robot 60 moves along the transport path
T to the robot cell apparatus 10 and supplies the work-
piece component or recovers the processed workpiece.
[0029] The robot cell apparatuses 10, 20, 30, and 40
obtain necessary workpiece components from the trans-
port robot 60, which is controlled to perform such a trans-
port operation; and manufactures a product by perform-
ing processing operations, such as attaching the work-
piece component to a workpiece.
[0030] As described above, in the manufacturing sys-
tem 1, the space MA, through which the transport robot
60 is movable, is provided under each of the racks 14 of
the robot cell apparatuses 10, 20, 30, and 40. The trans-
port path setter 54 sets the transport path T of the trans-
port robot 60 so that the transport path T passes through
at least one of the spaces MA. Thus, the transport robot
60 can freely move not only in a region on the floor FL in
which the robot cell apparatuses 10, 20, 30, and 40 are
not disposed but also in regions on the floor FL on which
the robot cell apparatuses 10, 20, 30, and 40 are dis-
posed. Therefore, with the manufacturing system 1, it is
possible to arrange the robot cell apparatuses 10, 20,
30, and 40 in a manner that is preferable for cellular man-
ufacturing, and therefore degree of freedom of the ar-
rangement can be increased without the need for much
consideration of the transport path of the transport robot
60.
[0031] In the manufacturing system 1, the robot cell
apparatuses 10, 20, 30, and 40 respectively include the
contact detectors 18, 28, 38, and 48 that detect whether
or not the robot cell apparatuses 10, 20, 30, and 40 are
disposed adjacent to each other. The transport path set-
ter 54 calculates a state of arrangement of the robot cell
apparatuses 10, 20, 30, and 40 on the basis of detection
information (location information) detected by the contact
detectors 18, 28, 38, and 48, and sets the transport path
T of the transport robot 60 in accordance with the state
of arrangement. Thus, it is possible to easily calculate
the state of arrangement of the robot cell apparatuses
10, 20, 30, and 40 by simply providing the contact detec-
tors 18, 28, 38, and 48 to the robot cell apparatuses 10,

20, 30, and 40.
[0032] In particular, the contact detectors 18, 28, 38,
and 48 are disposed on the side surfaces of the robot
cell apparatuses 10, 20, 30, and 40. The transport path
setter 54 calculates the state of arrangement indicating
which one of the side surfaces of one the robot cell ap-
paratuses 10, 20, 30, and 40 are disposed adjacent to
one of side surfaces of the other robot cell apparatuses
10, 20, 30, and 40 on the basis of whether the contact
detectors 18, 28, 38, and 48 of the robot cell apparatuses
10, 20, 30, and 40 contact each other. Therefore, it is
possible to calculate a necessary arrangement by using
a simple structure.
[0033] In the manufacturing system 1, each of the robot
cell apparatuses 10, 20, 30, and 40 includes the transfer
portion 17, through which, for example, a workpiece com-
ponent used in an operation performed by the manufac-
turing robot 12 is supplied. The transfer portion 17 over-
laps the space MA in plan view. The transport path setter
54 sets the transport path T of the transport robot 60 so
that the transport path T passes through the transfer por-
tion 17 or near the transfer portion 17 in plan view. Thus,
the transport robot 60 can more reliably supply a work-
piece component and recover a processed workpiece.
[0034] In the manufacturing system 1, the rack 14 of
each of the robot cell apparatuses 10, 20, 30, and 40
includes the workstage 11 on which processing is per-
formed and the legs 13 that support the workstage 11.
The space MA is defined by the workstage 11, the legs
13, and the like. Therefore, a space in which the transport
robot 60 is movable is provided under each of the robot
cell apparatus 10, 20, 30, and 40 by using the legs 13
each having a predetermined length. Therefore, without
using a complex structure, a sufficient movement space
can be provided for the transport robot 60.
[0035] A method of manufacturing a product by using
the manufacturing system 1 is a method of manufacturing
the product by using the robot cell apparatuses 10, 20,
30, and 40. The method includes calculating a state of
arrangement of the robot cell apparatuses 10, 20, 30,
and 40 under each of which the space MA through which
the transport robot 60 is movable is provided, the trans-
port robot 60 performing at least one of receiving a proc-
essed workpiece and supplying a workpiece component;
setting the transport path T of the transport robot 60 so
that the transport path T passes through at least one of
the spaces MA in accordance with the state of arrange-
ment calculated in the calculating; and attaching the
workpiece component received from the transport robot
60 to a workpiece or transferring the processed work-
piece to the transport robot 60 by using at least one of
the robot cell apparatuses 10, 20, 30, and 40. Because
the transport path T is determined as described above,
it is possible to determine the arrangement of the robot
cell apparatuses 10, 20, 30, and 40 without the need for
much consideration of the transport path T, and thereby
a more efficient arrangement for cell manufacturing can
be freely determined.
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[0036] Embodiments of the disclosure are not limited
to the embodiments described above, and may be mod-
ified in various ways. For example, in the embodiments
described above, solid members having a rectangular
cross section are used as the legs 13a to 13d. However,
provided that sufficient strength is ensured, members
having an extendable and contractible telescopic mech-
anism may be used as the legs 13a to 13d of the robot
cell apparatuses 10, 20, 30, and 40. In this case, it is
easy to transport the robot cell apparatuses 10, 20, 30,
and 40, because the height of the robot cell apparatuses
10, 20, 30, and 40 can be reduced. Moreover, the height
of the apparatuses from the floor can be increased suf-
ficiently when using the apparatuses, so that the trans-
port robot 60 can move freely. The legs 13 may be con-
figured to be removable from other members of the robot
cell apparatuses 10, 20, 30, and 40. In this case, the
same effect can be obtained.
[0037] In the embodiments described above, the trans-
port robot 60 performs an operation of supplying a work-
piece component and an operation of recovering a proc-
essed workpiece. Alternatively, the transport robot 60
may perform only one of these operations and another
member may perform the other operation. In the embod-
iments described above, the system controller 50 in-
cludes the transport path setter 54, which sets the trans-
port path T of the transport robot 60. Alternatively, the
controller 16 of each of the robot cell apparatuses 10,
20, 30, and 40 may perform some or all of the functions
of the transport path setter 54. In this case, the controllers
16 may set the transport path T of the transport robot 60
and control movement of the transport robot 60.
[0038] In the embodiments described above, it is not
possible to set a transport path T that passes through
the side surface 11d, because the controller 16 is dis-
posed in a rear part of the apparatus. However, the trans-
port path T may be set so as to pass through the side
surface 11d by moving the controller 16 to a different part
of the apparatus.
[0039] It should be understood by those skilled in the
art that various modifications, combinations, subcombi-
nations and alterations may occur depending on design
requirements and other factors insofar as they are within
the scope of the appended claims or the equivalents
thereof.

Claims

1. A manufacturing system (1) comprising:

a first robot cell apparatus (10) including a first
manufacturing robot (12) and a first rack (14) to
which the first manufacturing robot (12) is fixed;
a second robot cell apparatus (20) including a
second manufacturing robot (12) and a second
rack (14) to which the second manufacturing ro-
bot (12) is fixed, the second robot cell apparatus

(20) being disposed adjacent to the first robot
cell apparatus (10); and
a transport path setter (54) that sets a transport
path (T) of a transport robot (60) that performs
at least one of receiving a workpiece from the
first robot cell apparatus (10) and supplying a
workpiece component to the first robot cell ap-
paratus (10),
wherein a space (MA) through which the trans-
port robot (60) is movable is provided under
each of the first and second racks (14), and the
transport path setter (54) sets the transport path
(T) of the transport robot (60) so that the trans-
port path (T) passes through at least one of the
spaces (MA).

2. The manufacturing system (1) according to Claim 1,
wherein the first and second robot cell apparatuses
(10, 20) include detectors (18, 28) that detect wheth-
er the first and second robot cell apparatuses (10,
20) are disposed adjacent to each other, and
wherein the transport path setter (54) calculates a
state of arrangement of the first and second robot
cell apparatuses (10, 20) on the basis of detection
information detected by the detectors (18, 28), and
sets the transport path (T) of the transport robot (60)
in accordance with the state of arrangement.

3. The manufacturing system (1) according to Claim 2,
wherein the detectors (18, 28) are disposed on side
surfaces each of the first and second robot cell ap-
paratuses (10, 20), and
wherein the transport path setter (54) calculates the
state of arrangement indicating which one of the side
surfaces of the second robot cell apparatus (20) is
disposed adjacent to one of the side surfaces of the
first robot cell apparatus (10) on the basis of whether
there is contact between the detectors (18, 28) of
the first robot cell apparatus (10) and the detectors
(18, 28) of the second robot cell apparatus (20).

4. The manufacturing system (1) according to any one
of Claims 1 to 3,
wherein the first robot cell apparatus (10) includes a
transfer portion (17) through which the workpiece
that has been processed by the first manufacturing
robot (12) is transferred to the transport robot (60)
or the workpiece component to be used in process-
ing performed by the first manufacturing robot (12)
is supplied from the transport robot (60), the transfer
portion (17) overlapping the space (MA) in plan view,
and
wherein the transport path setter (54) sets the trans-
port path (T) of the transport robot (60) so that the
transport path (T) passes through the transfer portion
(17) or near the transfer portion (17) in plan view.

5. The manufacturing system (1) according to any one
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of Claims 1 to 4,
wherein the first rack (14) includes a workstage (11)
on which processing is performed and a leg (13) that
supports the workstage (11), and
wherein the space (MA) is defined by the workstage
(11) and the leg (13).

6. The manufacturing system (1) according to any one
of Claims 1 to 5,
wherein the first robot cell apparatus (10) includes a
controller (16) that controls the first robot cell appa-
ratus (10), and the controller (16) is disposed so that
a lower end thereof reaches a floor (FL) on which
the first robot cell apparatus (10) is disposed, and
wherein the transport path setter (54) sets the trans-
port path (T) of the transport robot (60) so as to avoid
a position at which the controller (16) is disposed.

7. The manufacturing system (1) according to any one
of Claims 1 to 6, further comprising:

the transport robot (60) that performs one of re-
ceiving the workpiece from the first robot cell
apparatus (10) and supplying the workpiece
component to the first robot cell apparatus (10).

8. A robot cell apparatus that forms a manufacturing
cell with another robot cell apparatus and manufac-
tures a product, the robot cell apparatus comprising:

a manufacturing robot (12);
a controller (16) that controls the manufacturing
robot (12);
a rack (14) to which the manufacturing robot (12)
is fixed and under which a space (MA) through
which a transport robot (60) is movable is pro-
vided, the transport robot (60) performing at
least one of receiving a processed workpiece
and supplying a workpiece component; and
a detector that detects whether the robot cell
apparatus and the other robot cell apparatus are
disposed adjacent to each other,
wherein the transport robot (60) moves through
the space (MA) in accordance with a state of
adjacent arrangement detected by the detector.

9. A method of manufacturing a product by using first
and second robot cell apparatuses (10, 20), the
method comprising:

calculating a state of arrangement of the first
and second robot cell apparatuses (10, 20) un-
der each of which a space (MA) through which
a transport robot (60) is movable is provided,
the transport robot (60) performing at least one
of receiving a processed workpiece and supply-
ing a workpiece component;
setting a transport path (T) of the transport robot

(60) so that the transport path (T) passes
through at least one of the spaces (MA) in ac-
cordance with the state of arrangement calcu-
lated in the calculating; and
attaching the workpiece component received
from the transport robot (60) to a workpiece or
transferring the processed workpiece to the
transport robot (60) by using at least one of the
first and second robot cell apparatuses (10, 20).
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