TRANSPORT FACILITY AND AUTOMATED WAREHOUSE

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a transfawitity for use in an automated
warehouse and the like, and particularly relatesufgplying electric power to the

transport vehicle.

2. Description of the Related Art

[0002] An automated warehouse in which two transpehicles travel on the same
track is known (Patent Literature 1 JP 2007-1692). such an automated warehouse,
racks are divided into a common area to whichwwettansport vehicles access, and
dedicated areas to which only one transport velaictesses. The transport vehicles
are controlled so as to be prevented from interéewith each other in the common
area.

[0003] Meanwhile, when electric power is suppliedite transport vehicles via cable
guides, interference between the cable guides besanproblem. On the other hand,
a cable guide is a member having a large width,resdis a large space in order to be
installed. Therefore, it is necessary to makesgsible to compactly install a pair of

cable guides while preventing the interference kbetwthe cable guides.
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SUMMARY OF THE INVENTION

[0005] It is an object of the present inventiomtake it possible to compactly install a



pair of cable guides while preventing the intenfex®between the cable guides.

[0006] A transport facility according to the preservention includes: a track; and a
first transport vehicle and a second transportatetihat are configured to travel
commonly along the track. The transport facilitytifier includes: a flexible first cable
guide, which has a front end section attacheddditht transport vehicle and a base end
section fixed to the track, is folded back in ah#ge between the base end section and
the front end section, is arranged on one sidbefrack, and supplies electric power to
the first transport vehicle; and a flexible secoatlle guide which has a front end
section attached to the second transport vehideadrase end section fixed to the track
is folded back in a U-shape between the base anisand the front end section, is
arranged on the other side of the track, and seppliectric power to the second
transport vehicle.

[0007] In the present invention, it is possible¢bably supply electric power to the

first transport vehicle and the second transpdrmtcle via the cable guides without the
cable guides interfering with each other. Furth@emsince the first transport vehicle
and the second transport vehicle may have the sanfeguration and the first cable
guide and the second cable guide may have the samnfiguration, manufacturing
thereof is easy.

[0008] It is preferable that the first cable guatel the second cable guide are arranged
such that the front end sections are respectiatietl back upward in a U-shape
toward the base end sections, preferably a firgbed member which supports the first
cable guide from below is provided in an area thatoser to the second transport
vehicle and on the one side of the track when viefn@m the center in a traveling
direction of the track. Further, a second suppamer which supports the second
cable guide from below is provided in an area ihatoser to the first transport vehicle
and on the other side of the track when viewed ftloencenter in the traveling direction

of the track. Accordingly, it is possible to prev¢he cable guides folded back



upward from rubbing against the floor surface @f titack or the like thereby creating
dust and wearing.

[0009] It is particularly preferable that each lo¢ ffirst support member and the second
support member includes a plurality of bracket$ #na arranged at a distance and a
plurality of rollers, and the rollers are supporbtgdthe brackets so as to be rotatable.
Accordingly, it is possible to prevent the cabledgs from rubbing against the support
member and creating dust, and particularly whersgileft and right rollers are
provided to support both the left and right endises of each cable guide, no force is
applied to an electric power feeder accommodateldrcentral part of the cable guide.
[0010] It is preferable that the base end sectidhefirst cable guide is fixed to a
position in a central part of the track and in d@inea closer to the first transport vehicle.

And when the first transport vehicle is locatedha area closer to the first
transport vehicle, the first cable guide is foldedk in a U-shape from a state of being
in contact with a floor surface of the track, whesevhen the first transport vehicle is
located in the area closer to the second transpbitle, the first cable guide is folded
back in a U-shape from the vicinity of the base s&ction and is supported by the first
support member in a state of being raised fronfltoe surface of the track,

the base end section of the second cable guideetsto a position in the central
part of the track and in the area closer to thersgé¢ransport vehicle.

Further, when the second transport vehicle istéatan the area closer to the
second transport vehicle, the second cable guifidéded back in a U-shape from a
state of being in contact with the floor surfacehs track, whereas when the second
transport vehicle is located in the area clos¢hédirst transport vehicle, the second
cable guide is folded back in a U-shape from tlonity of the base end section and is
supported by the second support member in the ctdeing raised from the floor
surface of the track.

[0011] Accordingly, the transport vehicles can &la relatively long distance with



relatively short cable guides. Furthermore, tHaleeguides that are raised from the
floor surface are reliably prevented from rubbiggiast the floor surface.

[0012] Furthermore, it is preferable that elecpraaver feeders is accommodated in
central parts of the first cable guide and the sdaable guide with respect to a
left-right direction, which is a direction thatasthogonal to the traveling direction in a
horizontal plane, and a pair of the rollers arevgted on both the left and right sides of
each bracket in the left-right direction. Accomgly) no stress is applied to the electric
power feeders by the rollers.

[0013] Furthermore, an automated warehouse acaptdithe present invention
includes: the above-described transport facilitfjags that are provided relatively

closer to the track; pillars that are provided wies opposite to the track; and racks that
have rack boards, wherein a pair of the racks areqed on the two sides of the track,
the pillars of each rack that are close to thekteae provided rearward with respect to a
front end of the corresponding rack board thatasecto the track, and at least parts of
the first cable guide and the second cable guidewaanged in spaces below the
respective rack boards, the spaces being createtbdbe pillars close to the track
being provided rearward. Accordingly, it is po$sito accommodate the cable guides

using the spaces below the rack boards, resuhisgace saving.

BRIEF DESCRIPTION OF THE DRAWINGS
[0014] FIG. 1 is a plan view showing an automatedekouse according to an
embodiment.
FIG. 2 is a side view showing a transport faciéityd a cable guide.

FIG. 3 is a front view of main parts of the traoggacility and racks.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0015] The following describes a best mode foryiag out the present invention.



The scope of this invention is based on the recitaif the claims, and is intended to be
determined in accordance with the understandiragpgrson skilled in the art with
reference to the recitation of this description amdl-known techniques in the field of
this invention.

Embodiment

[0016] FIGS. 1 to 3 show an automated warehous®lZransport vehicles 4 and 5 of
embodiment. The transport vehicles 4 and 5 areeXample, stacker cranes, but may
be another type of transport vehicles that domdude a mast 6. The transport
vehicles 4 and 5 have the same configuration ack iealude a transfer device 7 that
moves up and down along the mast 6. However, wittieutransfer device 7 that
directly moves up and down a transport vehicle \aittit platform (not shown) on
which the transfer device 7 is mounted moves updaweh along the mast 6 is usable.
A flexible cable guide 8 is attached to the tramspehicle 4 and a flexible cable guide
9 is attached to the transport vehicle 5, and etegower is supplied to the transport
vehicles 4 and 5 via the cable guides 8 and 9 frase end sections 22 and 23 thereof
on the ground. The reference numerals 28 and 28teléront end sections of the
cable guides 8 and 9 attached to the transportheshd and 5, respectively.

[0017] The transport vehicles 4 and 5 travel oommon traveling rail 10, and C
denotes the center of the rail, that is, the ceofténe traveling rail 10 in the traveling
direction. The traveling space in which the tramspehicles 4 and 5 travel is a space
that includes the traveling rail 10 and the spacdke left and right thereof (in the
direction that is orthogonal, in the horizontaln®ato the traveling direction of the
transport vehicles 4 and 5, that is, the up-dowection of FIG. 1). Furthermore, a
pair of, for example, left and right racks 12 ai@date provided on the left and right of
the traveling space. Instead of the pair of laft aght racks, one rack may be
provided only either on the right or the left. Tiaeks 12 and 13 are divided into a

common area 14 that is located in the center ofréweling rail 10 and to which both



the transport vehicles 4 and 5 access, a dedieadedl5 that is located on one end side
of the traveling rail 10 and to which only the tsaort vehicle 4 accesses, and a
dedicated area 16 that is located on the othesiledof the traveling rail 10 and to
which only the transport vehicle 5 accesses. €herence numeral 18 denotes pillars
for the racks 12 and 13 that are located on theamrds thereof when viewed from the
traveling rail 10. Furthermore, as shown in FIGpiBlars 36 on the front sides are
provided at rearward positions below rack boardsadtich are the lowermost stages of
rack boards having stages in the vertical dire¢tsonas to enable parts of the spaces
below the rack boards 38, which are the lowermiagjes, to be available for the cable
guides 8 and 9. Also, the pillars 18 and 36 supiberracks 12 and 13.

[0018] The cable guide 8 is arranged laterally na of the left and right sides of the
traveling rail 10 and the cable guide 9 is arranigéstally on the other side of the
traveling rail 10, and the base end sections 228naf the cable guides 8 and 9 are
arranged symmetrically with respect to the railtee®. Furthermore, the cable guide
8 is arranged so as to use the space below thermserack board of the rack 12, and
the cable guide 9 is arranged so as to use the $ghaw the lowermost rack board of
the rack 13. Moreover, a unit constituted by tiaasport vehicle 4 and the cable
guide 8 and a unit constituted by the transportokel® and the cable guide 9 have the
same configuration, and are arranged symmetrigatly respect to the rail center C
such that the masts 6 face each other. Accordiitgs/only needed to manufacture
the uniform transport vehicles 4 and 5 and theanmifcable guides 8 and 9, and to
install them in the automated warehouse 2, allowimgduction in the manufacturing
cost. Furthermore, if the masts 6 of the transpelnicles 4 and 5 are arranged close to
the rail center C, not the masts 6 but the trard#eices 7 will be located at the ends of
the traveling rail 10, leading to an extensionha& tange of the racks to which the
transport vehicles 4 and 5 can access.

[0019] The positions of the transport vehicles d &rand the shapes of the cable guides



8 and 9 are illustrated with reference to FIGn2yhich the transport vehicle 5 and the
cable guide 9 are taken as an example. The trensgucle 4 and the cable guide 8
have a symmetrical relationship to the componenEG. 2 with respect to the rail
center C. The transport vehicle 5 can travel ¢éoféinthest back of the dedicated area
16 and the transport vehicle 4 can travel to ththést back of the dedicated area 15.
The cable guides 8 and 9 respectively have U-shegetitbns 26, which are folded in a
U-shape, between the base end sections 22, 23aificbht end sections 28, 29, and the
positions of the U-shaped sections 26 are changedadthe travel of the transport
vehicles 4 and 5. When the transport vehicle &etsafrom the rail center C toward

the dedicated area 16, the cable guide 9 is fdbdedt at its U-shaped section 26 from a
state of being in contact with the floor surfacehs track, and when the transport
vehicle 5 travels from the rail center C toward deelicated area 15, the cable guide 9 is
folded back in the U-shape from the vicinity of thesse end section 23 and extends to
the front end section 29 in the state of beingedisom the floor surface of the track.
Since the cable guides 8 and 9 will create dustadsmlbe damaged if the cable guides 8
and 9 are suspended and allowed to rub againfibtiresurface of the automated
warehouse 2, support members 20 for use for thept vehicle 4 and support
members 21 for use for the transport vehicle Saogided on the lateral sides of the
traveling rail 10 so as to support the lower paftthe cable guides 8 and 9. The
support member 20 for use for the transport vellicee arranged closer to the
dedicated area 16 than the rail center C at aropppte distance, and the support
member 21 for use for the transport vehicle 5 ar@nged closer to the dedicated area
15 than the rail center C at an appropriate digtanc

[0020] Stocks in the racks 12 and 13 and the mowmewiethe transport vehicles 4 and

5 are controlled by a controller 24 on the grouidé,sand the transport vehicles 4 and 5
perform communication with the controller 24 on greund side via the cable guides 8

and 9, or perform wireless communication such @Eapommunication with the



controller 24 on the ground side. Also, the cdigr®4 gives an instruction to

perform a transportation operation such that ieterice of the transport vehicles 4 and
5 is prevented.

[0021] FIG. 3 shows arrangement of the cable g8idad the racks 12 and 13 with
reference to the transport vehicle 4 for example;dounterparts are similarly arranged.
The reference numeral 30 denotes a drive wheetefeeence numeral 31 denotes a
traveling motor, and the reference numeral 32 danatlifting motor for moving the
transfer device up and down. Each support membsugports a pair of, for example,
left and right rollers on two sides 33 of a C-stthpeacket so that the rollers are
rotatable, that is, the rollers 34 support thentigiof the left and right sides of the cable
guide 8 from below. Accordingly, the undersiddhad cable guide 8 does not rub
against the floor surface. Note that the supp@mimers 21 have the same
configuration as that of the support members 26,aae arranged point-symmetrically
to the support members 20 with respect to thecesiter C. The pairs of rollers 34
support the cable guides 8 and 9 such that no feragplied to electric power feeders
accommodated in the central parts of the cableeguid

[0022] Packages 39 such as cassettes in whichratdssof flat panel displays are
accommodated or cassettes in which semiconductiersvare accommodated are
arranged on the rack boards 38, and the rear dacsd8 are arranged as shown in FIG.
1 and the front side pillars 36 are arranged aitipos located rearward with respect to
the front ends of the rack boards 38. Thereftwve spaces between the pillars 36 and
the traveling rail 10 are available for the cablédgs 8 and 9. In FIG. 3, the cable
guide 8 is partially accommodated in the spacevbéhe rack board 38, but the cable
guide 8 may entirely be accommodated therein.

[0023] In the embodiment, one traveling rail 1Qi$ed, but a configuration is also
possible in which two traveling rails are arranged the cable guides 8 and 9 are

arranged outside the two traveling rails with respe the left-right direction.



Furthermore, in the embodiment, “transport faciligfers to a facility that is
constituted by the transport vehicles 4 and 5¢cti#e guides 8 and 9, the support
members 20 and 21 including the rollers 34, andespa which these constituent
components are installed.

[0024] According to the embodiment, the followindyantages are achieved:

1) Interference between the cable guides 8 angBeigented, and electric power is
reliably supplied to the transport vehicles 4 and &ontrast to the case where electric
power is supplied via the rail.

2) Space saving is achieved since the spaces lletoracks 12 and 13 are available for
the cable guides 8 and 9.

3) The manufacturing cost can be reduced sincedhsport vehicles 4 and 5 have the
same configuration and the cable guides 8 and 8 Ao the same configuration.

4) The support members 20 and 21 prevent the gaitdes 8 and 9 from rubbing
against the floor surface, and the rollers 34 simgahove the cable guides 8 and 9.
Therefore, the embodiment is particularly suitédblean automated warehouse in a

clean room.

List of Reference Numerals
[0025] 2 Automated warehouse

4, 5 Transport vehicle

6 Mast

7 Transfer device

8, 9 Cable guide

10 Traveling rall

12, 13 Rack

14 Common area

15, 16 Dedicated area
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18 Pillar

20, 21 Support member
22, 23 Base end section
24 Controller

26 U-shaped section
28, 29 Front end section
30 Drive wheel

31 Traveling motor

32 Lifting motor

34 Roller

36 Pillar

38 Rack board

39 Package

C Rail center
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WHAT IS CLAIMED IS:

1. A transport facility comprising:

a track;

a first transport vehicle and a second transpeintole that are configured to
travel commonly along the track;

a flexible first cable guide which has a front exedtion attached to the first
transport vehicle and a base end section fixeldedrack, is folded back in a U-shape
between the base end section and the front enibiseist arranged on one side of the
track, and supplies electric power to the firsh$@ort vehicle; and

a flexible second cable guide which has a front ggction attached to the
second transport vehicle and a base end sectied focthe track is folded back in a
U-shape between the base end section and theeindrgection, is arranged on the other

side of the track, and supplies electric powehgecond transport vehicle.

2. The transport facility according to claim 1,

wherein the first cable guide and the second oginlge are arranged such that
the front end sections are respectively folded hgmkard in a U-shape toward the base
end sections,

a first support member which supports the firkleguide from below is
provided in an area that is closer to the secatsport vehicle and on the one side of
the track when viewed from the center in a traygtiirection of the track, and

a second support member which supports the sexabid guide from below is
provided in an area that is closer to the firstgport vehicle and on the other side of

the track when viewed from the center in the triagetlirection of the track.

3. The transport facility according to claim 2,
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wherein each of the first support member and ¢oersd support member
includes a plurality of brackets that are arrangiea distance and a plurality of rollers,

and the rollers are supported by the brackets $o las rotatable.

4. The transport facility according to claim 2,

wherein the base end section of the first cabidegis fixed to a position in a
central part of the track and in the area closénedirst transport vehicle,

when the first transport vehicle is located in éinea closer to the first transport
vehicle, the first cable guide is folded back id-shape from a state of being in contact
with a floor surface of the track, whereas whenfitts¢ transport vehicle is located in
the area closer to the second transport vehiaiejrist cable guide is folded back in a
U-shape from the vicinity of the base end sectiuth ia supported by the first support
member in a state of being raised from the floofase of the track,

the base end section of the second cable guideetsto a position in the central
part of the track and in the area closer to thersgé¢ransport vehicle,

when the second transport vehicle is locatederatiea closer to the second
transport vehicle, the second cable guide is folugak in a U-shape from a state of
being in contact with the floor surface of the kiawhereas when the second transport
vehicle is located in the area closer to the fratsport vehicle, the second cable guide
is folded back in a U-shape from the vicinity oé thase end section and is supported by
the second support member in the state of beisgddrom the floor surface of the

track.

5. The transport facility according to claim 3,
wherein electric power feeders are accommodatedniral parts of the first
cable guide and the second cable guide with respecteft-right direction, which is a

direction that is orthogonal to the traveling dtrex in a horizontal plane, and a pair of
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the rollers are provided on both the left and rigides of each bracket in the left-right

direction.

6. An automated warehouse comprising:

the transport facility according to any one oima 1 to 5;

pillars that are provided relatively closer to theck;

pillars that are provided on sides opposite tathek; and

racks that have rack boards,

wherein a pair of the racks are provided on twiesiof the track, the pillars of
each rack that are close to the track are prowidavard with respect to a front end of
the corresponding rack board that is close tordekt and at least parts of the first cable
guide and the second cable guide are arrangedagesybelow the respective rack
boards, the spaces being created due to the pilzss to the track being provided

rearward.



