“DESCRI PTI ON GUI DED VEH CLE SYSTEM TECHNI CAL FI ELD [0001] 5The present
I nvention relates to a guided vehicle system particularly a guided
vehicle systemin which a plurality of guided vehicles travel on a
path having a junction section where two paths nerge. BACKGROUND ART
[0002] 10A conventional guided vehigdh %Hﬁx m has a circuitous
course, a plurality of stations prOV| ong the path of the
circuitous course, and a pluralli ui ded vehicles contrived to
travel along the ci rcui t ous T 3@% Y P EEM on and convey
articles. The guided vehicle systen1|s contrived to execute an
excl usiTEUENItARFIEDOr der to prevent collisions at intersections -
where tracks diverge or converge (e.g., see Patent Docunent 1).
15[000%h qu exclusion control will now be explained. A prescribed
regi on ggtreanlof an intersection is treated as a special area and a
gui ded vehicle that has entered the special area

5 The present invention relates to a guided vehicle system, particularly 2 guided vehicle

system in which a plurality of guided vehicles travel on a path having a junction section where
two paths merge.

BACKGROUND ART

[0002]

10 A conventional guided vehicle system has a circuitous course, a_plurality of stations
provided along the path of the circuitous course, and a plurality of guided vehicles contrived to
travel along the circuitous course in one direction and convey articles. The guided vehicle
system is contrived to execute an exclusion control in order to prevent collisions at
intersections where tracks diverge or converge (e.g., see Patent Document 1).

15 [0003]

The exclusion control will now be explained. A prescribed region upstream of an
intersection is treated as a special area and a guided vehicle that has entered the special area
sends an intersection blocking request to a system controller. The guided vehicle then enters
the intersection if it receives permission to block the intersection or waits in front of the

20  intersection if it does not receive permission to block the intersection. When the guided vehicle
has passed through the intersection, the guided vehicle sends a blocking cancellation request to

the system controller. This enables a next guided vehicle to travel through the intersection.




sends an intersection blocking request to a systemcontroller. The

gui ded vehicle then enters the intersection if it receives permssion
to block the intersection or waits in front of the 20 intersection if
it does not receive perm ssion to block the intersection. Wen the

gui ded Therguidlasl vrlisclpalse dds & isemnog onthiwed tit detedcini abstackeh df guireeding guided
vehi cl e sends a bl ocking cancel l ati on request to the system

cont r ol Jegfcie FAN %ﬁg&gg:ﬂ%zgﬁs&%ﬁég?rﬂm ded dﬁ:?e@c (ﬁ{eegxtege&iﬁ%\gn 'cfehﬁer@u?lg §lied

i ntersection. I cl'e al S0 has a sensor riv

detect ap, obstacle. If a preceding guided vehicle has stopped, the
obst aclvehists g8} stop {0 avgid aeqllisipe precedi ng vehicle and the gui ded
vehicle will stop to avoid a collision. CITATION LI ST 5 PATENT

LI TERATYRBTIORQ4ETPATENT LI TERATURE 1Japanese Lai d- open Patent

Publ i cati on No. 2002-351543 SUMVARY OF | NVENTI ON TECHNI CAL PROBLEM

o  PATENT LITERATURE
[0004]
PATENT LITERATURE 1 Japanese Laid-open Patent Publication No. 2002-351543
SUMMARY OF INVENTION
TECHNICAL PROBLEM
10 [0005]

In the conventional guided vehicle system, the exclusion control is contrived such that
when a plurality of guided vehicles travel to a junction section from two paths, the guided
vehicles pass through the junction section alternately from the paths. Consequently, the guided
vehicles repeatedly make temporary stops on their respective paths. Since a delay time occurs

15  between each temporary stop and each restart, an overall conveying efficiency of the system
declines.
[0006]

An object of the present invention is to provide a guided vehicle system that can

achieve a higher conveying efficiency by improving an exclusion control executed at a junction
Z0  point.
SOLUTION TO PROBLEM

[0007]



10[ 0005] In the conventional guided vehicle system the
exclusion control is contrived such that when a plurality of guided
vehicles travel to a junction section fromtw paths, the guided
vehi cl es pass through the junction section alternately fromthe

pat hs. Consedqugumtitd/yehidie sgtimlectovdihg &l @r aspqe af talpyesentdavdrtiop @ompyises a
stops on their respective paths. Since a delay tinme occurs 15 between
each t : t eack , I; fLCi Y.
ot he et AIRANY FAERAERhRIL: ot O RSRLL ARHEKLASLEL dhbAEA
invention is to provide a guided vehicle systemthat can achi eve a

hi gher fweihadyiasecoatiivath, amtyjupgtiomsscton wheranhafiest path end thesesand path merge.
executed at a junction 20 point. SOLUTI ON TO PROBLEM [ 0007]

A gui deg Vsl RARISHRIVREIORE q&@@aaeﬁng gﬁthTaSﬂfecgec&id @é}ﬁ hBt & 3ERliby scetion.
i nvention conprises a travelTng path, plurality of guided vehi cles,
and_a cgontroller. The traveling path conprises a first path, a second
pat A, a8 Canireﬂif‘étc%tﬁplg thormeerEPLihg BRidey velticlgs Purnga periodsfdmmmbaiaters
nmerge. The gui ded vehicles travel along the traveling path. The

second paichbébaurabst EMH Yuided Vildbles Ravd@opsdtinQhd Shn@8Ndctbis of R second

novenent of the guided vehicles. During a period of tine before a
prescribed nunber of the quided vehicle ve stopped in. the standb
Dect | ot thhdorsis G allps RuideRaclibli oo e i poRS garsdedns dmepasecin
the first path to pass to the junction section continuously while

maki ng cohémafuslyenttid maldeg tlguifoethevttned gwidedaichichds wdiratshastdidbysectioros’
of the second path. 10Wth this system the guided vehicles on the
first o the junction section continuously. The continuous
passingﬁ%gwgﬁfég%'vehicles on the first path is stopped when a
prescribed nunber of guided vehicles have waited in the standby
sedfion of t Witk &denystgas the guided veBialeseort the fipsi pashl passhiocthe gunpsdiss section
t hrough continuously, the conveying efficiency of the systemas a

gglngbiycanﬁﬁmgme Uohe WA R YIRS OF B AR HEN PR SirtAlal i%téfpeli Béhen

prescribed number of guided vehicles have waited in the standby section of the second path.
Since the guided vehicles pass through continuously, the conveying efficiency of the
system as a whole is improved. When a number of guided vehicles waiting at the standby
15  section of the second path reaches a prescribed number, the guided vehicles on the second path
are allowed to pass through the junction section. Thus, guided vehicles do not easily become
stagnated at an upstream side (upstream in terms of a conveyance direction of the guided
vehicles) of the second path.
[0008]
20 It is preferable to contrive the system such that the controller allows a plurality of
guided vehicles on the second path to pass through the junction section continuously when the

prescribed number of the guided vehicles have stopped in the standby section of the second



15 section of the second path reaches a prescribed nunber, the guided
vehi cl es on the second path are allowed to pass through the junction
section. Thus, guided vehicles do not easily becone stagnated at an
upstream side (upstreamin ternms of a conveyance direction of the
gui ded pa8hi cl es) of the second path. [0008] 20It is preferable to
contrive the systemsuch that the controller allows a plurality of

ui ded vehi cl

gecti on cont i‘ﬁﬁ%gﬁﬁﬂgﬁsﬁﬁﬁﬁe preg nlfg%bﬂ?(géﬁcal e@gg%térﬁgsgwlé ®improved
vehi cl es have sto ed in the st andby section of the_second path.

Wth sdepause spl ehenidehvelyeley waitig at dhecstariby seetiory of Gmsaeond el pee

is inproved because a plurality of guided vehicles waiting at the

standbmﬁ%awﬁas@fth:b{@lﬁegmﬁoﬂgédﬁoﬁ&:@nﬁdoqy@d to pass through the
junctlon section continuously. 5[0009] It is preferable to

con ib@gﬁhe system such that the flrst path has a standby section
and troller nmakes the guided vehicles wait at the standby
section of the first path until a prescribed condition is satisfied

whi | e the guiltBcrafelibld ®scoafigireahs exstuml sicki thatothe fipggatingasta wtanddl sefton
junction section. 10Wth such a system the guided vehicles do not

convey AadpRefrIG o afurh BTG i ST oot Sptpath wnil

because the gui ded vehicles in the standby section of the first path
can pagseschbedigbndifien jsusatisfiech while tthe guidaé rvehickes pmeterscbed pathdirt ipassing
is satisfied. [0010]

through the junction section.

10 With such a system, the guided vehicles do not easily become stagnated at a upstream
side (in terms of the conveyance direction of the guided vehicles) of the first path because the
guided vehicles in the standby section of the first path can pass through the junction section
when the prescribed condition is satisfied.

[0010]

15 It is preferable to contrive the system such that the controller allows a guided vehicle
waiting at the second path to pass through the junction section regardless of the number of the
waiting guided vehicles when the guided vehicles has been waiting for at least a prescribed
amount of time.

In such a system, the guided vehicles waiting at the standby section of the second path

20  are allowed to pass through the junction section when a prescribed amount of time has elapsed

even if the number of waiting gnided vehicles has not reached a prescribed number. As a

result, the guided vehicles can be prevented from waiting for a long period of time in the



15It is preferable to contrive the system such that the controller
allows a guided vehicle waiting at the second path to pass through
the junction section regardless of the nunber of the waiting guided
vehi cl es when the gui ded vehicles has been waiting for at |east a

pr escr i sedbysedion ofthet senend path.such a system the gui ded vehicl es
waiting at the standby section of the second path 20 are allowed to
pass t gygh the junction section when a prescribed anount of tinme
has el apsed even if the nunber of waiting guided vehicles has not
reached a prescribed nunber. As a result, the guided vehicles can be
prevent ed frohnavidadi mehielor systeporhgeqpdingole afothérnespeei ofiéhe presaatbinvention
section of the second path. [0011] A gui ded vehicle system
accor di ; ol [ ' :
el | e B i OF 40 ERlick B S0 R R i Fin oty
trayeling path 5 conprises a first route, a second route, and a

i un\é’t i SRDYEIEES B ATTHHERE, & second rentcy apd a Junrdion sectivacwhere th fisst saiptgand the
The gui ded vehicles travel along the traveling path. The controller

cont r ol sgcérddergimy 6B  The lgliRled UleliRtbsViedVieE hRSg ) eratéitio pAth €I THeAGbntroller
switch between a first node in which the controller only allows

gui ded vehicles in the first.rqute. to avel rough .t punction
Ject 1 orP OGS4 meUs TSR Bride veficleRe ThE HEH G FTEATF R iReS Agmere
vehicles in the 10 second route to travel through the junction

sect i onn wiiclathd eastollenenlyfalldwe guidelyetidles otherfddst eyuteswi traved shiongie she
when a nunber of guided vehicles stopped in the route from which

or cscr R oR kil 4RSS i BYubiE I coBRb e B AR o e

vehicles in the first route pass continuously through the junction
sedli orseosrid reutete trawel tthiokigle theijundtiontskesion; ds at e enanfithe odgsitheecbntroller
vehicles in
switches modes when a number of guided vehicles stopped in the route from which traveling to
the junction section is not permitted reaches a prescribed number.
In this guided vehicle system, the guided vehicles in the first route pass continuously
through the junction section while the controller is in the first mode and the guided vehicles in
15  the second route pass continuously through the junction section while the controller is in the
second mode. In at least one of the modes, the controller switches modes when the number of
guided vehicles stopped in the route from which traveling to the junction section is not
permitted reaches a prescribed number.
Since the guided vehicles pass through continuously, the conveying efficiency of the
20  system as a whole is improved. Also, since the mode switches when the number of guided

vehicles stopped in the route from which traveling through the junction section is not permitted

reaches a prescribed number, the guided vehicles do not easily become stagnated in the route



15 the second route pass continuously through the junction section
while the controller is in the second node. In at |east one of the
nodes, the controller sw tches nodes when the nunber of guided
vehi cl es stopped in the route fromwhich traveling to the junction
sect i orfrdans whdixth tpyeling isewt peradties a prescri bed nunber. Since the

gui ded vehicl es pass through continuously, the conveying efficiency
of the g@%ﬂysten1as a whole is inproved. Al so, since the node

Swi t ches en the number of guided vehicles stopped in the route from
whi ch traveling through the junction section is not permtted reaches
a prescri bed Ihisiselerablechie egutriedhe synten suchibatide coneolley spéichesemodes when
stagnated in the route fromwhich traveling is not permtted. [0012]

It is PREAGHBR! I chflied QBEikIeY that Bﬁvesya%ééﬁrﬂlﬁiﬁgﬁ thdj@hetidhCseERH #Ghé Rute from

swi t ches nodes when the nunber of gui ded veéhicl'es that have passed

t hrgugh the junction sectjon in the route from5 which traveling tQ
t hegj uﬁﬂ%lgbﬁa‘éfél@git%ﬁmgmﬁw‘ewds Pemied reaghesihe prested IRRRSE FYGNik Fhe

i f the nunber of guided vehicles stopped in the route from which

t r avel inaghbepof fd¢dNehidl ey stRel i thelrsutd FonP @hithttiadli th@funkt8GC iR o is
pr edet er m ned nunber. Wth such a guided vehicle system the

gui ded vehi cl.es, do not easi | cone stagnated in the route from
ohi ch CPEDBTTIG B8 Tehie A N B COUBr A &m0t per i ¢t ed.  10[ 0013
It is preferable to contrive the system such that the controller

swi t ches nodéXithvisach & puidsd rviehietk ayabemy thef ghided vehisles| dyp et essilyc Becdme
currently selected node was sel ected, even if the nunmber of guided

Vet ! S RAE A A U N OB AR oot Bk on 1
10 [0013]

It is preferable to contrive the system such that the controller switches modes when a
prescribed amount of time has elapsed since a currently selected mode was selected, even if the
number of guided vehicles stopped in the route from which traveling to the junction is not
permitted has not reached the prescribed number,

15 With such a guided vehicle system, gnided vehicles do not easily become stagnated in
the route from which traveling to the junction section is not permitted.
[0014]

It is preferable to contrive the system such that the controller gives priority to

selecting a mode in which the guided vehicles can only travel along whichever one of the first
20  route and the second route that is linear on both the upstream and the downstream of the

junction section.

With such a guided vehicle system, the conveying efficiency of the system as a whole



15Wth such a guided vehicle system guided vehicles do not easily
becone stagnated in the route fromwhich traveling to the junction
section is not permtted. [0014] It is preferable to contrive
the system such that the controller gives priority to selecting a
mode i nis winpoived hecause deel roaditicdtds Hnaar ohene the puédedatebide phiseh elwenglo e
of the first 20 route and the second route that is Iinear on both the

upst re?@éﬁ{&%ptoﬂﬁisdéiwﬁ{iﬁ@ﬁ?c"f the junction section. Wth such a

gui ded*v e system onveyi ng efficiency of the systemas a
whole is inproved because the route that is |inear where the guided
vehi cl d0BEdses through the junction point is given priority. [0015]
It is preferable to configure the system such that at |east one of

the first royiR fidrablido SonRERBth G B8R tihs S RAABY. 8PHLINY MHR'aGd the

t he guided v S can wal a gui vehi cle
system the guided vehicles wait at the standby section of the route
f r ofh wifeeandirpule dps A gtandbst seetipn whetedhe swided whigles ¢atwater mi tted. [ 0016]
It is preferable to configure the systemsuch that a plurality of

gui ded vehi clwih e@h d@iiled¥Ehidle §RRns tBRNEHNeEPHid| & wait at the standby section of
the route from which traveling to the junction section is not permitted.
[0016]
Itis preferable to configure the system such that a plurality of guided vehicles can wait
10  at the standby section.

With such a guided vehicle system, the guided vehicles can travel for a longer period
of time along the route from which traveling to the junction section is permitted because a
plurality of guided vehicles can wait at the standby section. As a result, the conveying
efficiency of the system as a whole is improved.

15 [0017]

The first route and the second route span from the junction section to an immediate
branch section located upstream in the conveyance direction, and the prescribed number of
guided vehicles stopped along the route from which traveling to the junction section is not
permitted is a maximum number of guided vehicles that can be stopped in the route from which

20  ftraveling to the junction section is not permitted without impeding other guided vehicles
traveling along a different route at the immediate branch section.

With such a guided vehicle system, the guided vehicles stopped along the route from



Wth such a guided vehicle system the guided vehicles can travel for
a longer period of time along the route fromwhich traveling to the
junction section is permtted because a plurality of guided vehicles
can wait at the standby section. As a result, the conveying

ef fi ci eviogh tivding teiietjemtian sectivha goti permitied exib cot ihijedd 1he] movement dhether
first route and the second route span fromthe junction section to an

T, SRRSO R BP0 R B0 s e

the route fromwhich traveling to the junction section is not
per m t tcedveyingelfiaichemuol the sytem ef a giotkad impteved.es t hat can be st opped
in the route fromwhich 20 traveling to the junction section is not

permtted w tvaNiTW&%IUQ oYk FRYEREHDR €s traveling along a

different route at the 1 medi ate branch section. Wth such a guided
vehicl e system the guided vehicles stopped along the route from
whi eh t[P& ling to the junction section is not permtted will not

i npede the novenent of other guided vehicles traveling along a

di fferent rouyehatguidkd Jehick sydtcdi ebeosdiak it®the Pescht ttién, 2 WEh conveying
conveying efficiency of the systemas a whole is inproved.

ADVAI\FI’A%OJS EFFECTS .OF | NVENTI ON, 5 00184 . Wth a %“i'ﬂﬁd

vehi cl €TLSIERGYTaRCRG AERiRFd By dHBrONings & eXylnsiem cPBiFol Sxeritgh WaBhisyshdo 2
efficiency can be achi eved by inproving an exclusion control executed
Wi th rdemeioh pointa j unction point. BRI EF DESCRI PTI ON OF DRAW NGS

10[ 0019] Fig. 1 is a partial plan view showing a |ayout of a

Iglrjlilgﬁ;jl \éﬁhi clmﬁﬁgbﬁﬁpﬁbﬁ Bg ﬁIQAWodi ment of the present
10 [0019]
Fig. 1 is a partial plan view showing a layout of a guided vehicle system according to
an embodiment of the present invention.
Fig. 2 is a block diagram showing a conirol scheme of a guided vehicle system.
Fig. 3 is a flowchart showing control operations for controlling a timing at which a
15  priority mode is switched with respect to junction sections.
Fig. 4 is a simplified sketch for explaining a state of a guided vehicle at a second
junction section during a main path priority mode.
Fig. 5 is a simplified sketch for explaining a state of a guided vehicle at a second
junction section during a subordinate path priority mode.
20 | Fig. 6 is a simplified sketch for explaining a state of a guided vehicle at a first junction
section during a main path priority mode.

Fig. 7 is a simplified sketch for explaining a state of a guided vehicle at a first junction



"Fi g. ‘.2 is a block diagram showi ng a control scheme of a guided

vehi cl e system Fig. 3is a flowhart show ng control
operations for controlling a timng at which a 15 priority node is
switched with respect to junction sections. Fig. 4is a

si npl i fseettbnstoeingla sibordemefd @tinprigrity nsdédet e of a gui ded vehicle at a
second junction section during a main path priority node. Fig.

5is a sinpli S?ﬁ%ﬁ’lﬁ h@ﬂEﬁ] j a state of a guided vehicle
ﬂEc I 'on (ts)teqlcpiﬁ;%n el}rﬁl ng e;[%sgu

at a second jun
20Fi g

bordi nate path priority node.
6 is asinplified sketch for explaining a state of a guided

vehi cl d0@0]a first junction section during a main path priority node.
Fig. 7 i1s a sinplified sketch for explaining a state of a gui ded

vehicle at aqfipr, Buﬂmﬁamelﬁaggg%@mduri ng a subordi nate path

priority node. SCRI PTI ON OF EMB

| MENTS [ 0020] 1. Layout of Guided

Vehicl e System 5€9£Ui ded vehicle system 1 according to an enbodi nent

of Phe presert gyt

10

15

20

¥ehiglp sysderg 1 according to an embodiment of the present invention is a
system that allows a plurality of guided vehicles 3 to travel along a set course. The guided
vehicles 3 travel along the course in one direction and operate in accordance with conveyance
commands issued from a higher level controller (explained later) such that they receive articles
from a target location, travel to a conveyance destination, and unload the articles at the
conveyance destination. Any type of guided vehicle is acceptable, e.g., an overhead guided
vehicle, an automated guided vehicle that does not travel along a set course, or a carriage that
does travel along a set course.

[0021]

Figure 1 shows a layout of a guided vehicle system 1. The guided vehicle system 1
has a plurality of circuitous traveling paths 5 and a principal traveling path 7 that joins the
circuitous traveling paths 5. The entire principal traveling path 7 constitutes one circuitous
traveling path. A plurality of processing devices 9 are provided along the circuitous traveling
paths 5 and a plurality of stockers 11 are provided along the principal traveling path 7. The
stockers 11 function as buffers between groups of processing devices 9 of the circuitous
traveling paths 5.

[0022]

Each of the processing devices 9 and stockers 11 (equipment) has a receiving port 13



systemthat allows a plurality of guided vehicles 3 to travel along a
set course. The guided vehicles 3 travel along the course in one
direction and operate in accordance with conveyance comrands issued
froma higher Ievel controller (explained |later) such that they

r ecei veoncdrryihg an fartiole dntd dhgequipmentt andng disclaargd pdrd 18 ean wehielnee article is
destination, and unload the articles at the 10 conveyance

desti nat;01. f i hi-cl e, i c table, e, an

over hodidad Bikckd e 8t SEHoS uEh Bisb 3o APEERE B2 Sen€phatp@isp bort
travel along a set course, or a carriage that does travel along a set
cour se.th§ gogivingmioguk3eart thérdisshangd pordld. of a gui ded vehicle system 1.
The gui ded vehicle system 1l 15 has a plurality of circuitous

travel irggpfaths 5 and a principal traveling path 7 that joins the
circuitous traveling paths 5. The entire principal traveling path 7
constitutes one circuitous traveling path. A plurality of processing
devPces 9 areé- plradwfdlfduwtkﬂﬁggeﬁ?ﬂ%nci rcuitous traveling paths 5 and a
plurality of stockers 11 are provided along the principal traveling

path 7. The stheekeétirelo¥ ah tielt@RdnddidtUfe aendiRhWeRdnDt 8 BRmcREection, in the

processing devices 9 of the circuitous 20 traveling paths 5. [0022]
Each of t ocessi ng vices 9 and. stockers 11 (equi pnent) has a
recei viglfb‘rlegdpr%“c YSTFBJrWﬂﬁQOr‘X/g?@XI&WHQQPFflE& % fhto the equi pnent and a
di scharge port 15 fromwhich an article is picked and placed onto a
gui ded [oeM]cle 3. It is also acceptable for a sanme port to serve as

both the receiving port 13 and the discharge port 15. [0023] 52.
Layout of Jungtion Sect i

ot 1o SR RME o pryiget % e e R T S icons
vehicle systemw || now be explained using Fig. 1.

10  traveling path 5 to complete the circuitous shape. In this embodiment, the connecting path 31
is arranged to connect two linear sections of the circuitous traveling path 5 that are
substantially parallel to each other.

[0025]
‘The principal traveling path 7 is connected to each of the circuitous traveling paths 5

15  with an entrance-side connecting path 33 and an exit-side connecting path 39.

[0026]

The entrance-side connecting path 33 is a path that enables a guided vehicle 3 to enter
a circuitous traveling path 5 from the principal traveling path 7. Each entrance-side connecting
path 33 extends from a position along a linear section 45 of the principal traveling path 7 and

20  connects to a terminal end section of the connecting path 31 of the circuitous traveling path 5.

The entrance-side connecting path 33 is curved but also has a linear section. In this way, a first

junction section 35 is formed where the connecting path 31 and the entrance-side connecting

10



[ 0024] A connecting path 31 is provided on a principal traveling path
7 side of each circuitous 10 traveling path 5 to conplete the
circuitous shape. In this enbodi nent, the connecting path 31 is
arranged to connect two linear sections of the circuitous traveling
pat h 5 pathed3 mege and Soanvhat ayinparsetiiel 37 exteaish ot her. [ 0025]

The principal traveling path 7 is connected to each of the circuitous
travel%g&xﬂaths 5 15 with an entrance-side connecting path 33 and an
exit-sidé ‘eonnecting path 39. [0026] The entrance-side connecting
path 33 is a path that enables a guided vehicle 3 to enter a
circuitous t rlheekitrsidepamnedingrmmth 8Has ppathcthptadnableanaduidey yehidle 3.to Baitha
entrance-side connecting path 33 extends froma position along a

| i near 4 | : LAcL pal ' :
to ot SreriaRaen pdinS RAAGE B prlc Pl nRkih 7 B0 GR-EAPERHLSing
traveli n%afath 5. The entrance-side connecting path 33 is curved but

al sB h#8thy9 exiends fipate ptariingend ohthe opagectiag pathstl gf theceirqyiousizavelng path 5

is formed where the connecting path 31 and the entrance-side
connectahAQonnects to a position along the linear section 45 of the principal traveling path 7. The

exit-side connecting path 39 is curved but also has a linear section. In this way, a sccond
junction section 41 is formed where the linear section 45 of the principal traveling path 7 and
the exit-side connecting path 39 merge and from where a linear section 43 extends.

10  [0028]

The principal traveling path 7 also includes a first branch section 47 where the
entrance-side connecting path 33 and the linear section 45 diverge from each other. The
circuitous traveling path 5 includes a second branch section 49 where the connecting path 31
and the exit-side connecting path 39 diverge.

15 [0029]

As shown in Fig. 4, three stop positions 61, 63, and 65 (in the order of positions, from
the downstream in conveyance direction towards the upstream) are provided along the
exit-side connecting path 39 between the second junction section 41 and the second branch
section 49 and constitute a standby section 81 of the exit-side connecting path 39. Five stop

20  positions 51, 53, 55, 57, and 59 (in the order of positions, from the downstream in conveyance
direction towards the upstream) are provided along the linear section 45 of the principal

traveling path 7 between the second junction section 41 and the first branch section 47 and

11



path 33 nerge and fromwhere a |linear section 37 extends. [0027]

The exit-side connecting path 39 is a path that enables a gui ded
vehicle 3 to exit a circuitous traveling path 5 and enter the
principal traveling path 7. Each exit-side connecting 5 path 39

ext endsofstimea shmdhyi segti@nt3 ef thhBnaonegoni 450 pabst@ilpedtidadses7 and 69 are
circuitous traveling path 5 and connects to a position along the

connec i R eLaRE Y8 b BAdd ke b ANELS BRnRRl o Sracife il bl B and

way, a second junction section 41 is formed where the |linear section
45 of tthee fipstibnarichadectionad @ |(imthepeadér of positiankefremi the glogamstrenm éu tcomgpyance
path 39 nerge and fromwhere a |inear section 43 extends. 10[0028]

The prigek t&wﬁa§kﬂw§?93§m) 0@l RPstitife! &'@%%@% fsgéttﬁykleﬁ APGHe RGAIRRide

47 where the entrance- connecting path 3 n i near section
45 di verge from each other. The circuitous traveling path 5 _includes

a sBcor@nmicngpatidét Oaa ston PRpitip. 71 erevdedeonadesantecting path 3{ jatween the
exit-side connecting path 39 diverge. 15[0029] As shown in Fig. 4,

three gr@fuidRntst@ivh BlandiBs sRBAd Banth Sectibe 49 A EoRtinRQS Sthfid§ sedtio87
t he downstreamin conveyance direction towards the upstream are

provi ded _al ong the exif.-si connecting, h 39 between the second
junct i SR RSO InE Dot (e o BAIPPUIOANIER TS e PROUHH SIoaR S INBRREFRTH 2 &
standby section 81 of the exit-side connecting path 39. Five stop 20

posi t i an®siibn upStreahbof the'secandibiafic saetivm49 orWams effthpogiveyaies dirbetivmankiét
downstreamin conveyance direction towards the upstream are provided

al ong ti? aG(:clellatg otk gtlof)) Bosﬁéox? );5 %oqa% iRhaed a%%.lportion of the standby section 81 or 87.

10 Astop position 79 is provided along a linear section 77 at a position upstream of the first branch
section 47 in terms of the conveyance direction and it is acceptable for the stop position 79 to
be included as a portion of the standby section 83 or 85.
[0030]
To summarize the preceding explanations, the first branch section 47 is positioned
15  upstream (in terms of the conveyance direction) of the linear section 45, the second branch
section 49 is positioned upstream of the exit-side connecting path 39, the linear section 45 and
the exit-side connecting path 39 converge at the second junction section 41, and at least one
stop position is provided along each of the linear section 45 and the exit-side connecting path
39. Also, the first branch section 47 is positioned upstream (in terms of the conveyance
20  direction) of the entrance-side connecting path 33, the second branch section 49 is positioned
upstream of the connecting section 31, the entrance-side connecting path 33 and the connecting

section 31 converge at the first junction section 35, and at least one stop position is provided

12



traveling path 7 between the second junction section 41 and the first
branch section 47 and constitute a standby section 83 of the |inear
section 45. Two stop positions 67 and 69 are provided al ong the
entrance-si de connecting path 33 between the first junction section
35 and alding cath of thbeathaite Seiidoancodifg phath IBredahelemmneétingasttierodls, from

t he downstreamin conveyance direction towards the upstream and
consti@&igﬁa standby section 85 of the entrance-side 5 connecting
path 33. e stop position 71 is provided al ong the connecting path
31 between the first junction section 35 and the second branch
secti on 49 add Grofret Se¢hemeofdnsdandiycls 8gstémn 87 of the connecting
path 31. In Fig. 4, a stop position 75 is provided along a |linear
section 73 atg: sitil Mol SanRf e ti o '
ternms of the%g%ﬁggf%%ggqﬁlrecggon angj??ﬂﬁgég@%%g%%gﬁgyégﬁ'%hgh§?€%€01
position 75 to be included as a portion of the standby section 81 or
87. 910 sehesnep}d pessd mapwlavigring cpntgnlleddd, apbyiica distrilationseatroliay 237 a gtocker
position upstream of the first branch section 47 in terns of the
convey aBg@oltbr P8 CAdLN g @Al Yéhidls cBRESIRE2Y! erhkGhydiBa BdGPuRISIohtBler’ S @
be included as a portion of the standby section 83 or 85. [0030] To
summari ze the precedi ng expl anations, the first branch, section 47 is
posi ti r [iﬁxekmtrp@%rrﬂver e siorker contreliss 20 ghd é@m@e%df ?%ﬁ?ﬂﬁm- hlehe
| i near section 45, the second branch section 49 is positioned

upstr egiidetl viehRlee¥dritrotlicfl @7 GRapages the udtidhvehled hand haean afieedtiodfudétion
and the exit-side connecting path 39 converge at the second junction

section 41, and at |east one sto sition s provided al ong each of
the |1 et aflode s8R Tine ReTERRel Bt eBR SeBPRY S pat h 20, Al 0. L he
first branch section 47 is positioned upstream (in terns of the
codOeyad®@3¥2]20 direction) of the entrance-side connecting path 33, the
second branch section 49 is positioned upstream of the connecting
section 31, t s - Si i i
section a1 coneaPRLbEEf SRR IT Eal tiRRL e iAo R B RAEL £ e
one stop position is provided along each of the entrance-side

connec troRgspag s Jrignd adicleeoneanerreguesty @ick3equepe@8d plage reguests)do the
Schenme of CGuided Vehicle System Figure 2 shows a control schene 19 of

the guidercahing @nBY¥REST deardiig AR B which processing has been finished.

=

[0033]
15 The manufacturing controller 21 sends the conveyance requests from the processing
devices 9 to the physical distribution controller 23 and the physical distribution controller 23
sends a report to the manufacturing controller 21.
[0034]
When it receives a conveyance request from the manufacturing controller 21, the
20  physical distribution controller 23 sends a receive command or a discharge command to the
stocker controller 25 at a prescribed timing if the conveyance request involves receiving or

discharging an article at a stocker 11. In response, the stocker controller 25 sends the receive

13



5 schene 19 has a manufacturing controller 21, a physical

distribution controller 23, a stocker controller 25, and a guided
vehicle controller 27. The physical distribution controller 23 is a

hi gher | evel controller over the stocker controller 25 and the gui ded
vehi ¢l eoammindadridischarge chinenagditel @t stadkecl e Bhieh fitodebeivesifc pomagasetrbguest
gui ded vehicles 3 and has an allocation function serving to allocate

.0_the. qui hi.cl ) h
ranut adfiT ARt f pot AL 2F o Bl ottt Potfoler 23, alsp fffvorts the

devices 9. The processing devices 9 send article conveyance requests
(pi ck roguesine: sewyles| ate arguesney comntaneé amdnexeaates an rejlocativir opdratior? fo
regarding articles for which processing has been finished. [0033]
15The i g}%ﬁ conveyance requests from
t he prg@ggé?ﬁ%“%%egﬁggggﬁﬁghgﬂg p yglca (%?%tribution controller 23
and _t he 52¥sical distribution controller 23 sends a report to the
nman@f ad® ]ng controller 21. [0034] Wen it receives a conveyance
request fromthe manufacturing controller 21, the 20 physi cal

di stribution 150B#deP! heEredR TORFTaRce REMINMUAASOMIBBLIRE Felféls O EMer 27
command to the stocker controllér 25 at a prescribed timng if the
conveyance request involves receivin r di,scharging an artjcle at .a
st ockercOPUIealese SaRQUSly ety gackept dbihsiadoveBislos o hod: AktajoscBpsiEon
command or di scharge conmand to the stocker 11. Wien it receives the

convey dnfematenegirdingeach bRthepmdt@cdticled baedbh pbditin data tridyenifdtyBoradhe
distribution controller 23 also converts the conveyance request into

2 COnNVeraIce SAIIANG a0d CxSutes, A0, bl OGAL L A0 ORSE Ohh 302 AlikeRa!

the co

10 * A plurality of points are set in the circuitous traveling path 5 and a guided vehicle 3
sends a passage signal to the guided vehicle controller 27 each time it passes through one of the
points. The guided vehicle controller 27 stores the point which the guided vehicle 3 last passed
and the time at which it passed through the point. It then computes a position of the guided
vehicle 3 based on specified speed and time in that particular point sector.

15 = An encoder, for example, is provided on a guided vehicle 3 and the distance traveled
since the guided vehicle 3 passed through a point is transmitted to the guided vehicle controller
27 as position data. The guided vehicle controller 27 recognizes the position of the guided
vehicle 3 based on the position data.

[0036]

20 Each of the guided vehicles 3 has a controller (not shown) that includes a control

section and a memory. The controller of each guided vehicle 3 is a computer comprising a

CPU, a RAM, and a ROM and is contrived to execute programs. The controller of a guided

14



\5[0035] In order to create conveyance commands, the gui ded
vehicl e controller 27 comruni cates continuously with each of the

gui ded vehicles 3 and obtains position information regardi ng each of
t he gui ded vehicles 3 based on position data transmtted fromthe

gui ded wehitlec3 e eXchahpe sixalsPitsthe fuidediadhiclo gomastict 2D NThadhofddshivle 3 has
will now be presented. 10 A plurality of points are set in the

circuitous,trave 5 and U|de vehi cle 3

i gnal 3B SierBll B Peris il gnd eI iy Dintnd sESRS BEERET h he
t hrough one of the points. The guided vehicle controller 27 stores

t he poirnutewtspchith fie oguiintenhal/etordihate 8(doasiingtessfoent asing theentadee). at

which it passed through the point. It then conputes a position of the

gui ded vehi Cl@lﬁ% %\%‘ﬁﬁ%co m%ﬁeféﬁtleﬁda @?c?f%e&%geatﬂl@o &ftanﬁﬁctﬁ?i.r %&t%)lfll He

poi nt sector or exa I'S provi

vehicle 3 and the distance travel ed since the guided vehlcle passed
t hr 8uglsuidegoichicls 3 sendsrasbloeking raquestte thpzeider veltivle (centedtar 231 116 thepguides]

position data. The guided vehicle controller 27 recognizes the

posi ti QRhRfe G0ty %s‘ﬂ%?fe%éﬁe@a BRRRMH q I.Eegffrer %h&ﬂl@ﬁg!ﬁ@é@gehﬁcﬁé@ 6l ifa

20Each of the gui ded vehicles has a (not

i ncludes a_control secgtion and a nmenpry. The controller of each

gui ded @aﬂmﬂ eq@estsre%eﬁshﬁe{nean%bﬁ?pw@ﬁdngehac ePUhas;a fpwer Brerty, fonswsrd
is contrived to execute programs. The controller of a guided vehicle

3 can exhRb @Rt enid 4 Blobkigg @bindRdd YeImhBhel EompRlthRBEior fo bIBHE to the

gui ded vehicle 3 has a route map stored in its nenory and travels

't o1 nd OB BB REOLL) BB B on s OB BBl g PHS HC B e o pceion

gui ded vehicle 3 enters a prescribed area in front of a junction
sedDi ot hasheecSivaditiseblovlahg chmn@indemab tte dlidakieldcle Sgisessdpped ih H®nt of the
gui ded vehicle controller 27. If the guided vehicle controller 27 has

o ook g et Befon” BCh B O HERYed BBy Eh il AdBIORE. iy o

priority, the guided vehicle controller 27 sends a bl ocki ng command
( commargdidgdwiehiglepd passss thoeughanguoetion point; Keerdsar Woeking omreellgtidndeduest to
vehicle 3. The guided vehicle 3 can pass through the junction section
I f the guided vehicle controller 27. As a result, the guided vehicle controller 27 determines if it
will wait for a blocking request from another guided vehicle 3 or if it will respond to a blocking
15  request already received from another guided vehicle 3.
[0037]
4. Blocking Control for Junction Sections
Ablocking control executed at a junction section will now be explained with reference
to the flowchart shown in Figure 3.
20  [0038]

(1) Second Junction Section 41

First, a blocking control executed with respect to the second junction section 41 will

15



10 it has received the bl ocki ng command, and the guided vehicle 3 is
stopped in front of the junction section if it has not received the

bl ocki ng command. Additionally, each tinme the guided vehicle 3 passes
t hrough an junction point, it sends a bl ocking cancellation request
to the tgwixphthedehi cl e controller 27. As a result, the guided vehicle
controller 27 determnes if it wll wait for a blocking request from
anothe%ogﬁhded vehicle 3 or if it wll respond to a bl ocking 15
request Feady received from anot her gui ded vehicle 3. [0037] 4.

Bl ocki ng Control for Junction Sections A bl ocki ng control

execut ed at dnptepSiioddigee’,iaonainipath privnitypmods [H aopied. Wi thh casefod tierseeond
to the flowhart shown in Figure 3. 20[0038] (1) Second Junction
Section, 41. Fi l.acki 0 : ]

second ftiopisbdton d, B ORI thel PR Ok BEREHRE G5 ol SPE fhed iMoo e
Si of Figure 3, a main path priority node is adopted. In the case of

t heSsedingar jeghien #hrihe Hogar sectuwn 43theang lvadted gewnstream intke fonvepancs direetimm
45 connected in a linear fashion to the 5 linear section 43, the

linear mggiHaRco BRLNM 05t Ad THE YRR LIRRBhAd ihE Bath ARV Y @R rdinate path.”
g 41. | de

direction fromtheé second junction section e exit-s

connecting path 39 is_a "subordinate path.” In the main path priority

mode, tIRIMARGath qrity sadsqie grided voliclecaptralles 2/ grands pemission e blodkiig

requests received fromgui ded vehicles 3 traveling along the linear
sect | OnedilesBndcdtRRisiinat puidedn¥echR@ésd sabélhpet Aokl BeKier §EREULA5Snd does not

recei ved from gui ded vehicles 3 traveling along the
grant permission to blocking requests received from guided vehicles 3 traveling along the
10  exit-side connecting path 39. More specifically, a guided vehicle 3 traveling along the linear
section 45 sends a blocking request to the guided vehicle controller 27 when it enters the
prescribed area as it approaches the second junction section 41. The guided vehicle controller
27 then sends a blocking command to the guided vehicle 3 and permits the guided vehicle 3 to
pass through the second junction section 41. After passing through the junction, the guided
15  wvehicle 3 sends a blocking cancellation request to the guided vehicle controller 27. As a result,
the guided vehicle controller 27 cancels the blocking permission. Through repeated execution
of the operations explained above, a plurality of guided vehicles 3 pass through the second
junction section 41 consecutively. In this way, since a plurality of guided vehicles 3 pass
through the second junction section 41 without stopping temporarily in front of the second
20  junction section 41, the guided vehicles 3 of the guided vehicle system 1 can achieve a larger

amount of travel. In particular, since the guided vehicles 3 traveling at a high speed along the

linear section pass through the second junction section 41 in succession, the aforementioned
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'10 exit-side connecting path 39. More specifically, a guided vehicle
3 traveling along the linear section 45 sends a bl ocki ng request to
the gui ded vehicle controller 27 when it enters the prescribed area
as it approaches the second junction section 41. The gui ded vehicle
cont r oldffect i2 éxliibred sendsora. bl ocki ng command to the gui ded vehicle 3
and permts the guided vehicle 3 to pass through the second junction
sectiogoéﬁg After passing through the junction, the guided 15 vehicle
3 send | ocki ng cancel |l ati on request to the guided vehicle
controller 27. As a result, the guided vehicle controller 27 cancels
t he bl ocki ng Neanwihils; inrthe Fairopagh priefiyahedt, evhen atguidedofehichel apeslialgiaborg:
expl ai ned above, a plurality of guided vehicles 3 pass through the
second 4 £ ' ' : t.hi s- -SJ

o1 ar al (24 BEB8, GEGAR. st 39 3GRUNSTLY secdi bR B B0 enters the
section 41 without stopping tenporarily in front of the second 20

j unét i dmessubed angasthe dgrghigbicantieiler 8% dgesphottdead gubtloekdng edringiaad to the
system 1 can achieve a |arger anmount of travel. In particular, since
the guiggefquehictd $5 geshﬁl?ééecb'aqﬂoﬁ&nérélfugﬁ 5P gfided v OMBle I Genltb RE e guided
section pass through the second junction section 41 I n succession,
the aforenentioned effect is exhibited even nmpre. [0040] .
Meanwhivieicls ¢pninqlen . nThizs thegmdad, vepicl, 3 stopsabihe stapupasiipnidnindrent 3¢ the
traveling along the exit-side connecting path 39 approaches the
second spepmdtjigitiongedtioart 141 and enters the 5 prescribed area, the

gui ded vehicle controller 27 does not send a bl ocking command to the
gui ded vehicl.e [ espons 0 .a bl ocki request, the qui ded vehicl e
3 sends to tHB P&l%ﬁﬁéﬂgﬁg&éﬂ?ﬁ t %ér 2%7.‘5‘41' ASIT F%V%Bg@g(ﬁlgvtgﬁil@fa@
3 stops at the stop position 61 in front of the second junction

sedti oseatibn 4harkiaboutdto fasy thrgughdihe seenid §luetioAl sectid, 4143, subdgssiandviAle two
traveling along the linear 10 section 45 are about to pass through

vori o SR WARhSOR) S8 PR Wailile 3RS0 Bkt €1 bID 9 iR igrte

the exit-side connecting path 39. The second gui ded vehicle B2 stops
i t sel f cannactivg pailys % ddictseomdadided wehithr B2 stopy tsalif ¥ dhd stop positidrt 63 inharder
first guided vehicle Bl (the sanme applies for other guided vehicles

mentiong Q}{(glg |c:9m)dincggﬁt§ gﬁ‘]ﬁ:st %uid%df vehici BE (Bf+safnll %P lgésggféPJ)tP?{ @.ﬁg&pﬁeﬂ@es

step S3 if a pres anount time has not e

prescri bed ampunt of tinme has el apsed, the control skips step S3 and
pr oceedaentigned Blowh  The prescribed anount of time is measured by a
timer of the guided vehicle controller 27, which starts at the tine
whep a[bo41gt waiting guided vehicle 3 (the guided vehicle Bl in Fig.
20 4) sends a bl ocki ng request.

In step S2, the control proceeds to step S3 if a prescribed amount of time has not
elapsed. If the prescribed amount of time has elapsed, the control skips step 83 and proceeds to
step S4. The prescribed amount of time is measured by a timer of the guided vehicle controller
27, which starts at the time when a first waiting guided ‘.rehicle 3 (the guided vehicle B1 in Fig,

20  4) sends a blocking request.

[0042]

In step S3, the control waits until three guided vehicles 3 have stopped on the exit-side

17



'[0042] In step S3, the control waits until three guided vehicles 3
have stopped on the exit-side connecting path 39 and a gui ded
vehicle 3 traveling toward the exit-side connecting path 39 has
stopped at the stop position 75 |ocated upstreamin ternms of the

convey aagedting @ethizonni b euidel @clsicle SnehvblimovasE®t b0ip-si8 condectifEpaih 8D Bis
of waiting guided vehicles 3 has not reached the aforenentioned

prescribed nunber, the.co ol . returns to ste 2. |f the prescribe
unber SGPPa B e ctop AR LPRLS Joeaios R B oo e ies MR ot the
step $4. Fig. Sillustrates a situation in which guided

vehi cl esscddll hrafth seation BS. Hévlkee stropgradd wditihy) guiied yehioks t3 bassndd keachdd the
and 65 of the exit-side connection path 39 and a fourth guided

vehi cl (o a

'he secbtmsimh REHLal nlypferah BT HhOR of Hep 8301l BRSLHEE Rutoor of

stores, in advance, a nunber indicating how many guided vehicles 10 3
canSbe idsdpstickdsdrage wasingx the-contiel prosemdetoistep Pt h 39 seen fromthe
second junction section 41 (i.e., the nunber of guided vehicles that

can wait at the SfRgihs §fiﬁ%{ri9§)7n gmhg?nfkﬁggE@$E§@19B§, drfdad3 RHRRES ed ot

t he gui ded vehfcle contro ete a prescribed nunb

gui ded vehicles .3 are waiting, by using a maxi nrum all owabl e stop .
di st andBe stPpResitiensddebhand 65 of thsxisideiconnestion path 38 pad e Sowtramided vahicle
the reference for switching the priority node when a guided 15

vehi cl eBBhatstipediat the ROP fosRidn73Mb&eSd §)aB¥arh 0P fel SBEorRIEF A bt 4D MThe
section 41 than the maxi num al | owabl e stop di stance). O her

e o AR 0 e R0 a5, AL LA g

node is switched fromthe main path priority node to the subordinate
201pat I8 ¢aniterstdppedabbag thaeditsds odroectingapath pAkdendron thet secomidenctidmesection
gui ded vehicle controller 27 grants perm ssion to bl ocking requests

ecetvel Lom S, AR i AL 5eBR H rme
ree Vetgatfgu%;?aer, the guided vehicle controller 27 determines if a prescribed number of guided
vehicles 3 are waiting, by using a maximum allowable stop distance from the second junction
section 41 (a distance serving as the reference for switching the priority mode when a guided
15  wvehicle 3 stops at a position farfher away from the second junction section 41 than the
maximum allowable stop distance). Other determinations regarding the number of guided

vehicles waiting at a standby area are handled in the same manner.

[0043]

In step S4, the mode is switched from the main path priority mode to the subordinate
20  path priority mode. In the subordinate path priority mode, the guided vehicle controller 27

grants permission to blocking requests received from guided vehicles 3 traveling along the

exit-side connecting path 39 and does not grant permission to blocking requests received from

18



1guided vehicles 3 traveling along the linear section 45. Thus, when a
gui ded vehicle 3 traveling along the linear section 45 approaches the
second junction section 41 and enters the prescri bed area, the guided
vehicle controller 27 does not send a bl ocking command to the guided

vehi cl gudicd Rehiekpd fiateling atord the Khdag séctigh @St Thixgwhen 8 gaidvetdhidle3 &aveling
sends to the guided vehicle controller 5 27. As a result, the guided

vehicl e, 3 ops at t.he sto sition 51.. The operatj.,on . ust explalne

ot opdlareahEteef toctian 45 RoPaEs eOPrsray it onardl iy gl e X Predil

section 45. Fig. 5 shows a situation in which three guided vehicles

A8, A9 areantheAliiiled avekicktcopprelierdt7alogs hétsehd abkicking comarand o thvtzandetivekicle
the gui ded vehicles Bl, B2, B3, and B4, which had been waiting,

receive :hl i 1SS - i i I i
cequent: AreGEalo AR Aluck B ARREURES, La Fo BRI El, obpbler
the gui ded vehicle controller 27 after they pass through the second

j unéti ad. dsateot, the gudsdayehiglsd stopstah theptappostivns Indihe operaton gexplained
vehicles Bl, B2, B3, and B4 pass through the second junction section
41 _Succiﬁ%?bé‘t&ﬁ ¥nd fHI4NeHidlesST &Bp §§3ueh1§\jﬂqﬁf QBHJ%%@ Min€4r s@btionds. (1S, DiHoURY
vehi cl es (guided Vehicles Bl to B4), i'ch had been waiting al ong
t he subordi nate path when the priority node changed to the . .
subor disHEaton A PRy thege;guidedyghicles MeAéa@@eAdl%ﬂvs Stoppedhalongthg figear section
junction section 41, the control returns to step Si and the priority
nmode i s15¢ olegieshild, e fliGed vélaElds BaL B2PRBNaf BAY whichadebekh wdigndrRédeive
path priority node. If a prescribed nunber of guided vehicles 3 have

not passed.through.the second . unct.ion secti 41, th ont r ol

b oceodioEpEasion Sop dhm gyided Veictp,pobfalieral) it skaveiiak sopr g then send
until five guided vehicles 3 have stopped on the exit-side connecting
palh 3dlahkihgacapuelibtion reduiests ¢o thet guadeel vehiclé oowarodlet B2 aftemibay pawchionph 4
has stopped at the stop position 79 |ocated upstreamin ternms of the

conveyan i i.on. from,the fir iLon .4 l n
the pr SBEPAlr R iional et Bl RS SRR RSy SE A Pend
returns to step 55. If the prescribed nunber of guided vehicles 3 are
wai t i ng34 pase thooughr the sgnond gottion sective g1 Siicagasiveljte node i s changed from
t he subordinate path priority node to the 5 main path priority node.

[ 0046] 100447

In step S5, if a portion or all of the guided vehicles (guided vehicles B1 to B4), which
15  had been waiting along the subordinate path when the priority mode changed to the subordinate
path priority mode, have passed through the second junction section 41, the control returns to
step S1 and the priority mode is changed from the subordinate path priority mode to the main
path priority mode. If a prescribed number of guided vehicles 3 have not passed through the
second junction section 41, the control proceeds to step S6.
20 [0045]
In step S6, the control waits until five guided vehicles 3 have stopped on the exit-side

connecting path 39 and a guided vehicle 3 traveling toward the linear section 45 has stopped at
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'Wth the control operations explained above, guided vehicles 3 from
only one of the two paths upstream of the second junction section 41
are allowed to pass through the second junction section 41 at a tine
and the path fromwhich passing is allowed is switched in an 10

al t er nakd fgp ?mﬂmrgm loyatsdiseeamiGn tehdis Bf the Ebiivey ifudelireCforpfrérR $hil first Brhfch
conveylng ef |C|ency of the guided vehicle system1 as a mhole i's

i nproved SW 1 chi rlved sy hat

L r bubl oitiond, JETPSR SREh e ey AnLeT < dideR aBRSIes g wating, 8 Fonf?
specifically, prlorlty node switching is contrived such that guided
vehi cl estuthsdo steyt SHiailf thet presibied amebenof lpaided pehictka are weiting, e dohiol
conveyance direction than 15 the first branch section 47 and the

second S ' e

ot ob st R tondht BT duf e iB0ds SRl P ot boRLAE DN ot 0 e
traveling on the other S|de of the first branch section 47 or the
second neria path psiecity medet9 (i.e., the side that does not |lead to one of
the junction sections addressed by the invention). Since the waiting
time ofygh wai ting guided vehicles 3 is also checked, a situation in
whi ch gui ded vehicles 3 end up waiting 20 at the waiting positions
for a long period of tipe can be avoi ded. [004§A (2). First Junction

Section 35  With the conirp] eperatiogs supleinsd abyse avided wehiples 3 inae prly ong ok the

first junction section 35 will be explained. In step Si of Figure 3,

a nai n tRatgathiRrupStiédny oM eetchdgdanidtectidh 4 i@ Mo6ed té P&sTRloNgP eHebebdnd
the entrance- S|de connectlng path 33, which connects I n a linear
fashion with t ear sec 37 | pcat e ownstrea of t.he tlrst

j unct | SFREIGBLSF sooshl Rk R 2 e pait oG, v Vhich R feloMedud StHin an
path is the connecting path 31. In the main path priority node, the
guilded altehiatihg fashioh b lsivétchidg tigr mivrity pedai As b egsultpthb boielying effoderestof the
recei ved frontguided vehicles 3 traveling along the entrance-side
connect j ng .pa nd, does rant perm ssion to bl ocking requests
FECEIVé%P ﬁ%@ 55@ Eﬁs%V@ggésg? g?fng al ong the connecting path
31. More specifically, a guided vehicle 3 traveling along the

ent r ance- si d&hegmivdtt mnde paitdhigsis senttisedisuvhdldt nn groublguestusddby the wadting
gui ded vehicle controller 27 when it enters the prescribed area as it

approa t ret T

ont T o ERdIBIddsTE M ShBaRg Tty e SN d LoNEILT o thpt ujded
and pernlts the gui ded vehicle 3 to pass through the first junctjon
sect i orveBiles A dapotyeaikatmgsitions tgther vpstreamdn tgrmsof it consexanen dizsstiopfaan
gui ded vehicle 3 sends a bl ocking cancellation request to the guided

vehicl e findt r&ﬁﬂ&rseaﬂen A3 Ad"BS Ytdond I B WedGsh ¥ehi L] £ rdiliC wattﬁfgl éﬁﬂed

27 cancel s the bl ocking pern133|on Through repeat ed executlon of

oper ati ons. exp] ai ned aboye ality of gui Ve |cles

t hr oug FYepisless) 40§tot pRFEt W rauslof eﬁe@@@%\?@s& q\%ﬂt s dragg! inglon the other
Meanwhile, in the nmain path priority node, when a QUIded vehicle 3
travel isiqe @l tB@@irst branch section 47 or the second branch section 49 (i.e., the side that does not

lead to one of the junction sections addressed by the invention). Since the waiting time of the

waiting guided vehicles 3 is also checked, a situation in which guided vehicles 3 end up waiting
20  at the waiting positions for a long period of time can be avoided.

[0047]

(2) First Junction Section 35

20



20 the connecting path 31 approaches the first junction section 35
and enters the prescribed area, the guided vehicle controller 27 does
not send a bl ocking command to the guided vehicle 3 in response to a
bl ocki ng request the guided vehicle 3 sends to the guided vehicle

control | er 2% blobhiug, contre] gxdcied wihiedpRcBtoS tephrsfudchien St&RnPYS kil die
71 in front of the tirst junction section 35. Figure 6 shows a

ant  ancoeirs Ptk BB 55 pafsirie Feshado B, i it dfin

junction sectlon 35 and one guided vehicle DL is waiting on the
connecpathgs et dmtraddceadidd sttty patdss 3, ivdriclydonnbEtd & linear fashidnnwish the lis2ar
the control proceeds to step S3 if a prescribed anmount of tinme has

28; i ?L%Q&@g p3$7 lé(fattgﬁgg{n% &%?gglgggﬂlj{fﬁctﬁ s&t@% 3%%% él%lpc;%gg%gé %9 ctlon he

of timeis neasured by a tiner of the U|ded vehi cl e controller 27h
whi @h stbgrdinatetpatihis the epmneding pathwal . t inrthe maindeath peerityineod®, thelpmidgdivdhbidle
vehicle D1 in Fig. 6) 10 sends a blocking request. [0050] In

step S3onddifer Q9N bkl i3 v BEisRUL AR ehfled VSIS BaPathe

on the connecting pa 31 and anot Ier gUI 3 trave I ng
toward the connecting path 31 has stopped at the stop_ position 75

| ocat e@langdbe W%S%é carnesting path 83 nd fagrcrot grang perussiqn erhledking rsquests
second branch section 49. |If the nunber of waiting guided vehicles 3

has notedepdTasin ghﬂeafv@melés Bt&@Bngbﬂbﬁg tid pdediinghfth 31.hReOSidcHcally, a
returns to step If the presc ed nunber of guided vehicles 3 are

S B ESE e SR e Sl T L
position 71 along the connecting path 31 and a second gui ded vehicle
D210as ts tieppiédedatehidiecontroller 27 when it enters the prescribed area as it approaches the first
junction section 35. The guided vehicle controller 27 then sends a blocking command to the
guided vehicle 3 and permits the guided vehicle 3 to pass through the first junction section 35.
Afier passing through the first junction section 35, the guided vehicle 3 sends a blocking
cancellation request to the guided vehicle controller 27. As a result, the guided vehicle
15  controller 27 cancels the blocking permission. Through repeated execution of the operations
explained above, a plurality of guided vehicles 3 pass through the first junction section 35
consecutively.
[0048]
Meanwhile, in the main path priority mode, when a guided vehicle 3 traveling along
20  the connecting path 31 approaches the first junction section 35 and enters the prescribed area,

the guided vehicle controller 27 does not send a blocking command to the guided vehicle 3 in

response to a blocking request the guided vehicle 3 sends to the guided vehicle controller 27.

21



20 stop position 75 | ocated upstream of the second branch section 49
in ternms of the conveyance direction. [0051] In step $4,

the node is swtched fromthe main path priority node to the
subordinate path priority node. In the subordinate path priority

nmode, tThesghé gaided edtiicle 8 seRiat thels®ih pdFitidhINtis ot ¢ tHS fitwd unetibh kbR gs.
requests received from guided vehicles 3 traveling along the
connecting path 3 nd doges..not gr.an er.m ssion tqQ bl i ng..r eqguest.s
Fece ved 1 ongur asie SEfRERTn FEM bR il O kiaE dgE
connecting path 33. Thus, when a guided vehicle 3 traveling along the
ent r ancetrsiadesidsooneedtinggathel3hard baarp far meas thesughitke first pincfiomeetction35 and one
section 35 and enters the prescribed area, the guided vehicle

control : i+ -gquiged vehicle
S GuBledsnfii31 Bt e toBiil pRBITIEH od BRIAY 260 107" e
gui ded vehicle controller 27. As a result, the guided vehicle 3 stops
at Phe [4849) position 10 67. In this way, guided vehicles 3 stop

sequentially along the entrance-side connecting path 33. Fig. 7

shows a situagisRp Sﬂ_d@h&ﬁh&lgﬁo&%sdﬁ)dstﬁfgg GF %?é%\ﬁiﬁtﬁga&éuﬂaﬁ%lﬁé ‘HQQﬁgt

al ong the entrance-si de connecting pat , the previous

wai ting guiceed vehi cl.es. D1 and_D2 receive_b] ocki ng perm ssion from
t he guictpged; dhthepgeserbgd amguat obtime hascelepsedithasontolighpssier I hanl nresrgds to

bl ocki ng cancel |l ation requests to the guided vehicle controller 27

after tshp\S4pame présctibedusibunt BLtime isSthedsURabyQirB@ G| vdhick controller
result, the previously waiting guided vehicles D1 and D2 pass through

t he secand,junctjon _.section 41 successively. 2] . A £p..55
1 padt bl ofas a i, SR st s Eechiogt S o evided epicfealt B0
D2), which had been waiting al ong the subordi nate path when the

pril0ri tsgndsaddockiagpgdesto t he 20 subordi nate path priority node, have
passed through the first junction section 35, the control returns to
step S%Oﬁﬂﬂ the priority node is changed fromthe subordinate path
priority de to the main path priority node. If a prescribed nunber
of gui ded vehicles 3 have not passed through the first junction
section 35, thhetepofBs te pordrodlerisvaits witid pprgguided vehicle 3 has stopped on the

connecting path 31 and another guided vehicle 3 traveling toward the connecting path 31 has
stopped at the stop position 75 located upstream in terms of the conveyance direction from the
15  second branch section 49. If the number of waiting guided vehicles 3 has not reached the
aforementioned prescribed number, the control returns to step S2. If the prescribed number of
guided vehicles 3 are waiting, the control proceeds to step S4.
Figure 7 illustrates a situation in which a guided vehicle D1 has stopped at the stop
position 71 along the connecting path 31 and a second guided vehicle D2 has stopped at the
20  stop position 75 located upstream of the second branch section 49 in terms of the conveyance
direction.

[0051]
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[ 0053] In step 56, the control waits until two guided vehicles
3 have stopped on the entrance-side connecting path 33 and a gui ded
vehicle 3 traveling toward the entrance-side 5 connecting path 33 has
stopped at the stop position 79 |ocated upstreamin ternms of the

conveyance dilfi e@p iSaNthe hiydeti ewitthed trddi i2GHais Pathi ordy mollé td @sSubdiadihate
the prescribed nunber of guided vehicles 3 are waiting, the control

t t 55, If th i bed b f i ded hi.cl
o b R i b SRR R PR o R P BB YRGB
t he subordinate path priority node to the main path priority node. 10

[ 0054] grants perifissiort teeblockihg aéquepts rredeiivedsfrax Huddedevthadiav ® tragelimpedong the
vehicles 3 fromonly one of the two paths upstream of the first

Leet i onouReibh iR Al b Bl A RSRa Rl pcetd bt i e

switched in an alternating fashion by switching the priority node. As
a r@sulvehiclen d tryelingdlong th titrinsaeideshnndsting patidd. Thus; athen hguisied velricle 3
as a whole is inproved. The priority node switching is contrived such

that n | ) id 4 i i ERCIREYV/a =W
Spoci f TeAPTiAIEng B RUSRE Boe L mep g ball 30 dp PR e IS S b iog 39
vehicles 3 do not wait at posjtions farther upstreamin terns of the
convey aAd entary tey pigseribed rreas dhe igpided piehislncanirollen 47 Alpen mgt send & dlasking

branch section 49. As a result, waiting guided 20 vehicles 3 do not
obst r Ugbmink@dté Mestuidid \hReS 3 SHedSshsy @4 BloBRing réd;ﬂét thé bhidBevéHiey 8l sends

on the other sides of the first branch section 47 or the second
b e SRR el SER S Rl RS e vl
° 1:) e 67. In this way, guided vehicles 3 stop sequentially along the entrance-side connecting path 33.
Fig. 7 shows a situation in which two guided vehicles C4 and C5 have stopped along
the entrance-side connecting path 33. Meanwhile, the previously waiting guided vehicles D1
and D2 receive blocking permission from the guided vehicle controller 27 in sequential order
and then send blocking cancellation requests to the guided vehicle controller 27 after they pass
15  through the first junction section 35. As a result, the previously waiting guided vehicles D1
and D2 pass through the second junction section 41 successively.
[0052]
In step S5, if a portion or all of the guided vehicles (guided vehicles D1 and D2),
which had been waiting along the subordinate path when the priority mode changed to the
20  subordinate path priority mode, have passed through the first junction section 35, the control

returns to step S1 and the priority mode is changed from the subordinate path priority mode to

the main path priority mode. If a prescribed number of gnided vehicles 3 have not passed
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‘wai ting guided vehicles 3 is also checked, a situation in which

gui ded vehicles 3 end up waiting at the waiting positions for a |long
period of time can be avoided. [0055] 5. Distinctive Features

5D stinctive features of this enbodi nent of the present invention

wi I namtoingh ehefirgt joaetionsetiiori 315 tlexantts] poc&dstd stbp Bgecuted with
respect to the second junction section 41 as an exanple. [0056] (1)
The gui@@&nvehicle system 1l conprises a traveling path, a plurality
of guiJ 10 vehicles 3, and a guided vehicle controller 27. The
traveling path includes a |inear section 45, an exit-side connecting
pat h 39, and Ia s&x SAd theu natrad nwaitsc tntintvdd gwhied evehides! B nesare sepptetl oo 4le
and the exit-side connecting path 39 converge. The gui ded vehicles 3

2 ot andhyRg A AEchiBiEl] BAnR3 dhy o BRAEK Wtadle PafifREIhMER BE chpifhedt

movenment of the guided vehicles 3. The guided vehicle controller 27
al | Bws coBnesting quth 8B has estorped rap fhe Riep| pasision Eddedated WBteam pasterms of the
t hrough the second junction section 41 continuously while making

gui ded paidyah&sdifctibR okl e Etdt biaticH SetBRAC if 186k ARNMhS Brdtibe@hubdder of
standby section 81 until a prescribed nunber of guided vehicles have

stopped iin the standby sectjon 81 of the exit-side connecting path 39
(i ncl udiigdachisles P ore Wpidingdhsrantrol riurastostiep B dhthe pesseribeshnuatper gt guided
terms of the conveyance direction). 20Wth this system guided

vehi cl aghi3ldaa® arel WhitidgNthe NRn&EL Prodeddd 6 tstepnS B @Ed it nrblle GO OhAr3EO Yoy the
fromthe linear section 45. The continuous passing of the guided

e g b 52l QS agigRRaE, e o prescrbed
10 [0054]

With the control operations explained above, guided vehicles 3 from only one of the
two paths upstream of the first junction section 35 are allowed to pass through the first junction
section 35 at a time and the path from which passing is allowed is switched in an alternating
fashion by switching the priority mode. As a result, the conveying efficiency of the guided

15  wvehicle system 1 as a whole is improved.

The priority mode switching is contrived such that no trouble is caused by the waiting
guided vehicles 3. More specifically, priority mode switching is contrived such that guided
vehicles 3 do not v&-fait at positions farther upstream in terms of the conveyance direction than
the first branch section 47 and the second branch section 49. As a result, waiting guided

20 vehicles 3 do not obstruct the travel of other guided vehicles 3 that will be traveling on the other

sides of the first branch section 47 or the second branch section 49 (i.c., the sides that do not

lead to one of the junction sections addressed by the invention). Since the waiting time of the
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‘the standby section 81 of the exit-side connecting path 39. Since the
gui ded vehicles 3 pass through the second junction section 41
continuously, the conveying efficiency of the guided vehicle system1
as a whole is inproved. Since guided vehicles 3 fromthe exit-side
connectwaitngpaiile B&hiles Fik hwebedkod, Rag8atidiria whicH ditd ciaehizthsj3Wne inp aiting
section 41 when the nunber of guided 5 vehicles 3 waiting at the

st andby  secti.on 81.0f the exit-side.connecting.path 39 reaches a

or escr 12 Wifibeposifins s e rtnd & E8°SEEe AhEE, &y ent ed from
becom ng stagnated at an upstreamside (in ternms of the conveyance

di recti[60j5]of the exit-side connecting path 39. [0057] (2)
After a prescribed nunber of guided vehicles 3 have stopped in the

st andby secti . exit-side connecting path 39, the guided
vehi cl e contfgﬁ?%gwg %%F%ai a plurality of guided vehicles 3 waiting
at the standby section 81 of the exit-side connecting path 39 to pass
t hr 8ugh t he ié@mvp ulsaturesnols dlais | epmbosliment of dlom prasemtuinvention ovill Biwcke
the plurality of guided vehicles 3 waiting at the standby section 81
of the e%glaiﬁeau@.ﬁlcgqa@ BRGAGNDAROD e3RuRASHItH REAL R &@%_&ﬁﬁgﬁ%ﬂ@@éﬂ&%
section 41 in a continuous fashion, the conveying efficiéncy of the
gui ded 15 vehicle system 1l as a whol e increases. [0058] (3)
The |i &R S5®BPIcon 45 has a standby section 83. Wiile guided vehicles
3 pass fromthe exit-side connecting path 39 through the first

juncti qoosglction 35, the guided vehicle controller 27 nakes gui ded
vehi cl es stopped in the standby section 83 of the |inear section 45

20 wait until _ a.prescribed. nunber of quided vehicles have,stopp i.n
The ot andby SER6FREs SRt SR 4, cBtibRon T efings ah & e A gtioed
vehi cl es 3 can pass through the second junction section 41 fromthe

| i ABar wehlds@yarda whidad vétdcln goixesllep 7 gThe advelmgipatteincladyd lingag sation B8,
standby section 83 of the linear section 45 reaches the prescribed

L o e OBl o 30 S AP BN Sl BIWASRIRE Allcer spetion 45

of the linear section 45. [0059] 5(4) The guided vehicle controller
27 al | ond thewuxitaside comgegfinggath 3ednnyengs. Bhe guigedechidiesoligdvel dlong thedrasieling
junction section 41 regardl ess of the nunber of waiting guided

vehi cl ga fTﬁer’l%itgéf&éj&%&ﬁfﬁggalaﬁ 9% Q\éﬁnﬁﬁf&cﬂ@ﬁ &1 r’?%%%ﬁ@&i Jdhele (f‘ontroller

exit-si'de connecting pat r at | east” a prescr anount o
time. Thus, even if the nunber of guided vehicles 3 maiting on the

exi t - sidfecangrlicdbe mayemantoizbe guided yehiclss 8 h ddetgyideg rvshicls ofigibepllows
the waiting guided
15  guided vehicles 3 from the linear section 45 to pass through the second junction section 41
continuously while making guided vehicles 3 from the exit-side connecting path 39 wait at the
standby section 81 until a prescribed number of guided vehicles have stopped in the standby
section 81 of the exit-side connecting path 39 (including a portion upstream of the second
branch section 49 in terms of the conveyance direction).
20 With this system, guided vehicles 3 pass through the second junction section 41

continuously from the linear section 45. The continuous passing of the guided vehicles 3 from

the linear section 45 is stopped when a prescribed number of guided vehicles 3 are waiting at
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10 vehicles 3 are allowed to pass through the second junction section
41 when the prescribed amount of tine has el apsed regardl ess of the
nunber of the guided vehicle waiting. As a result, the guided
vehicles 3 do not wait for a long period of time on the exit-side

connec tthdgamitblytseton § 0060k dkiysidehengedtiigthatedd.c Bincs Yisd guitdd cehigled 3 @ass
a traveling path, a plurality of guided 15 vehicles 3, and a gui ded

hi cl t ol | 7. The tr. i ng.path includes.a |4 tior
o S TR0 LSt 8 OB BESRG B PR R e
where the linear section 45 and the exit-side connecting path 39

conver gehiclEsgstgmi ldma whalle Glimpraded.r Simed g tedphidies 3 froméhd exgt-pdt donnddimg
gui ded vehicle controller 27 can switch between a main path priority

"7 near PREI RA oAyt P8 B LR b6 BB by

and_a subordi nate path priority node (second node) in which it only
al | Bws vgliclte P wetiing| ashe standiy sastion 8t ofsihd exioidreeannaeingapaih $9t rgaches a
travel through the second junction section 41. In at |east one of the

modes, S Aeroid HEHbUE HeChBIGONHQ $car %eﬁﬂxﬁeﬁ&%sfrorﬁ%%&nm}aéﬂa&d_ at an

nunber “of gui ded vehicl®s 3 stopped on the path from whicli traveling
to the second junction section 41 is not allowed reaches a prescri bed
nunber upstream sifle, (ip ferms ph thecpnyerines diresiionboh the exitrside gowusstneg Beh 3% r om
the |linear section 45 pass continuously through the second junction
secti orno@syywhi l e the controller is in the main path

(2) After a prescribed number of guided vehicles 3 have stopped in the standby section
10 81 of the exit-side connecting path 39, the guided vehicle controller 27 allows a plurality of
guided vehicles 3 waiting at the standby section 81 of the exit-side connecting path 39 to pass
through the second junction section 41 in a continuous fashion. Since the plurality of guided
vehicles 3 waiting at the standby section 81 of the exit-side connecting path 39 pass through the
second junction section 41 in a continuous fashion, the conveying efficiency of the guided
15  wvehicle system 1 as a whole increases.
[0058]

(3) The linear section 45 has a standby section 83. While guided vehicles 3 pass from
the exit-side connecting path 39 through the first junction section 35, the guided vehicle
controller 27 makes guided vehicles stopped in the standby section 83 of the linear section 45

20  wait until a prescribed number of guided vehicles have stopped in the standby section 83 of the
linear section 45. Thus, since guided vehicles 3 can pass through the second junction section

41 from the linear section 45 when the number of guided vehicles 3 waiting at the standby
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‘5 priority nmode and gui ded vehicles 3 fromthe exit-side connecting
path 39 pass continuously through the second junction section 41
while the controller is in the subordinate path priority node. In at
| east one of the nodes, the controller swi tches nodes when t he nunber

of gui destionedB ofl thslideas beuipa d5 @dhchBethp ptdicHBedmumbiet lihd Siald&] vohiridsB Ednthe
second junction section 41 is not allomed reaches a prescribed

nunber . 108 ui ded v | es ass .t h

Mot 1 Sro SRl i HSe-Bline Fgiie! § o= indrBhGag fh YRR pF IR shEySreq dietion
systemas a whole is inproved. Al so, since the node switches when the
nunber offtheglinedeskctiehidsl es 3 st opped on the path from which traveling
t hrough the second junction section 41 is not permtted reaches a
prescr%@gﬂ;nunber, t he gui ded vehicles 3 do not easily becone

st agnat'e Along the path fromwhich traveling through the second 15
junction section 41 is not permtted. [0061] (6) The guided
vehPcl e cont ($) The grired yebight eanjrelien 37 sllpwe thervaiimg gvededavebiniesed tofpass
gui ded vehicles 3 that have passed through the second junction

secti onpdhoh (Bt iR iRk b deompv @%afdﬁe%ygftﬂagmhﬁef bewsging dleH %ﬁlbﬁﬁ‘ if
section 417is pernltted reaches a prescribed val ue, even th
nunber of qui ded .vehicles 3 stopped on the path fromwhich travelln
to the tBe80AE Fetieles 8 maxe é%qnowalnmg akong the 5@? ~side cepnastisg pth 39498 Akle

prescri bed value. Wth such a guided vehicle system guided vehlcles

3 do n@jresRiibéd ¥mba&OsELiHE adThAL, 8 en AN tHeh@urilsdr off Wshedlest 3 %@thdonen e
t he second junctl on section 41 is not permtte 062] ( The

gui ded v e controll i ont d to s tch when a
o escr iR feEoaRe e bes Brf Sihed B bip Aottt oo ang guided
current node, even if the nunber of 5 QU|ded vehi cl es 3 stopped on

t h@Opatvehicies wiei allowed aw glassnthrowght the ssemdnjdngtiemcdection 4 & ctlienrthd prassribed
not permtted has not reached a prescribed nunber. Wth such a

0,8 A P A 0L SO AR Ry

section 41 is not permtted. [0063]
the guided vehicles 3 do not wait for a 1ong period of time on the exit-side connecting path 39.

[0060]
(5) The guided vehicle system 1 comprises a traveling path, a plurality of guided
15  wehicles 3, and a guided vehicle controller 27. The traveling path includes a linear section 45,
an exit-side connecting path 39, and a second junction section 41 where the linear section 45
and the exit-side connecting path 39 converge. The guided vehicles 3 travel along the traveling
path. The guided vehicle controller 27 can switch between a main path priority mode (first
mode) in which it only allows guided vehicles 3 from the linear section 45 to travel through the
20  second junction section 41 and a subordinate path priority mode (second mode) in which it
only allows guided vehicles 3 from the exit-side connecting path 9 to travel through the second

junction section 41. In at least one of the modes, the guided vehicle controller 27 switches
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'10(8) The guided vehicle controller 27 is contrived to give priority
to selecting a node in which guided vehicles 3 can only travel along
whi chever one of the |inear section 45 and the exit-side connecting
path 39 that is |inear on both the upstream and the downstream of the

second maHes RN tisein iR ofguj_ded vehicles 3 Wo?be@b'&ﬂleﬁbaﬂﬂfrgﬁdvhi@m&ﬁ{r&i_ng to the
system 1, the conveying efficiency of the systemas a 15 whole is

i nproved because the, path that. is.linear thro t he second junction
bt | oneepid Eaop R s PO AleBaATaie: a PRrGIATUIDES, one bf 't he

| i near section 45 and the exit-side connecting path 39 has a standby
section (83 dndhi8buidstierchicke gistated, yaided vehidles nfruvai the [ABAM debtiGligh pass
gui ded vehicle system 1, guided vehicles 3 can wait at the standby

section (83 a 1 t he th from whi traveling to the second
Fonct | gRieR fibhedhe BEoRTAcGERHoBh G AR B Bbiy 5 FEHAE paun
plurality of guided vehicles 3 can wait at the standby sections (83
and981)priority modg\and geided vehiglas d dbny Siei axfitesidey sinaneting path 42 gassaionthesisy
can travel for a longer period of tine along the path from which

traveli 0 : : | [ 1S ; J ok .
ol ur al 11" gF HeHEeRRARACian Ak PR SRAL N bchol a1 Mo B BARAURE plgrit
and 81). As a 5 result, the conveying efficiency of the systemas a

whol e imodendn gi/lsast oneobéi modes, the eantiollen ewitghes slodsewhemthe p9mbgrefsguided
fromthe second junction section 41 to an inmedi ate branch section

(47) | agRicRd 3URSHH-AR thi ﬁhﬁrﬁ&n%i&m&a&&m%% W RcHd RELHONsecBBA 41 henot
exit-side connecting path 39 spans fromthe second junction section

41 to an i medi ate branch_section
aﬂowed reacﬁ‘es a prescn%ed number.

10 Since the guided vehicles 3 pass through the second junction section 41 continuously,
the conveying efficiency of the system as a whole is improved. Also, since the mode switches
when the number of guided vehicles 3 stopped on the path from which traveling through the
second junction section 41 is not permitted reaches a prescribed number, the guided vehicles 3
do not easily become stagnated along the path from which traveling through the second

15  junction section 41 is not permitted.

[0061]

{6) The guided vehicle controller 27 is contrived to switch modes when a number of
guided vehicles 3 that have passed through the second junction section 41 from the path from
which traveling to the second junction section 41 is permitted reaches a prescribed value, even

20  if the number of guided vehicles 3 stopped on the path from which traveling to the second
junction section 41 is not permitted has not reached a prescribed value.

With such a guided vehicle system, guided vehicles 3 do not eastly become stagnated
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10 (49) located upstreamin terns of the conveyance direction. The
prescri bed nunber of guided vehicles 3 stopped along the path from
whi ch traveling to the second junction section 41 is not permtted is
a maxi mum nunber of gui ded vehicles that can be stopped al ong the

pat h f roarthvpith froni awidhithgekins foliBe SR68M flinktoie sdcdbn 3864 A Pedditted. Not
permtted wthout inpeding other guided vehicles 3 traveling along a
differ%aaaﬁath at the aforenentioned i nmedi ate branch 15section (47
or 49). Wth such a guided vehicle system 1, guided vehicles 3
stopped along the path fromwhich traveling to the second junction
section 41 i /nbhe peded tdtdele wohtlolleo D7 inetiévddite switek merdes ohent ipesscribed
gui ded vehicles 3 traveling along a different path at the i medi ate
branch i L 47 Qr : vevyi I Gi

the. syt 8P kit uRcidd siBe Bad Eisby sl SRAPHLRR, Sl ' B0kl of
configuring the entrance-side connecting path 33 or the exit-side
confectguidgdyghigle8§ stapppéon thevnath fremevhidnigavsbing kesthe s¢cond junstion prstiend& ds

and a plurality of stopping positions can be secured. The provision

of 0T Go¥lrhlifigh ARG kABBed Phrcldifbelilige: vehi cl es 3 al | ows more

gui ded vehicles 3 to walt e priority is given to guided vehicles
3 traveling on the other, path,, In particular, the exit-side
connect i ng paVvih3uch & geidedyohicln avstent ns cvidedwmetislesy di de ot ersily become
t hat have conpl eted processing in the circuitous traveling path 5

nove t GtAflcloh the Sdth Sdid WHRh hoMelg B dhdsechiRbfcti@iNedfsh ¥ BRIl g&nﬁtted.
may easily becone stagnated in the exit-side connecting path 39.

COnseqiﬁﬁé y, making the exit-side connecting path 39 |ong, such that
a plur of gui ded vehicles 3 can stop along the exit-side
connecting path 39, contributes to inproving the conveying

ef fl0ci ency. [(8YBIY gul@{dhhicld@npoter2? ibeshtrived@rgias pripuityglckeleetingd gode in
that can wait at each of the standby sections is set to two or nore,

Soni ol e Bhidhy IR, 3 SaR BTSSP W ver i MR ld Ak BMAER 45 and the

nunber of- waiting guided vehicles 3 reaches the set nunber. Thus, a
degr ee exit-gide @mnegtinggatht Methat Isdmepadmbeth the pnsirtdn mnddbe idownstapalpef the
set freely based on the set nunber.
second junction section 41.
With such a guided vehicle system 1, the conveying efficiency of the system as a
15  whole is improved because the path that is linear through the second junction section 41 is
given priority.
[0064]
(9) At least one of the linear section 45 and the exit-side connecting path 39 has a
standby section (83 and 81) where a guided vehicle 3 can wait.
20 With such a guided vehicle system 1, guided vehicles 3 can wait at the standby section

(83 and 81) on the path from which traveling to the second junction section 41 is not permitted.

[0065]
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15[ 0069] 6. Ot her Enbodi ments An enbodi nent of the present

i nvention has been expl ained heretofore, but the invention is not
limted to the enbodi nent. Vari ous changes can be nmade w t hout
departing fromthe scope of the invention. 20[ 0070] (1) I'n the

previously exph)A prealRybogiideMehidl&es Pan Wit hytheBEdediSsetibisqB®end 8DM

t he subordinate path priority node to the main path priority node
when a portiqp.,or all o he. ~gui ded.vehicl es, i ch had been .
o ovi ousty. vt s efdred GRis ot b SIS RS HR TV O § oRsEPRad
switched to the subordinate path priority node, have passed through

t he | undttinenaleoeg tthopath frap wihgh triilimgen thé becopd gemtion isastiont 4 DI pmilttdd
limted to such an arrangenent. For exanple, it is acceptable to

i paerehP BT TAGA  Mct S o) bl SnCR e S R b S m o

since the node was switched to the subordinate path priority node.
Thebpr gssitty hedoavaying effitiencynef the systers as e avhole ia imprewed.of t he gui ded
vehicle controller 27, which starts at the tinme when a first waiting
gui ded g?ggj cle 3 sends a blocking request. [0071] 10(2) In the

previ ously “expl ai ned enbodi nent, the priority node is switched from
the main path priority node to the secondary path priority node when
a prescribed (éﬁ&hﬁlu@ﬁr jectien hhapaps Soatths seeond j wretion seqtion4d ito ga gamediate
measuring the waiting tinme of a first guided vehicle in step S2 of

Fi gur e b3anchQBBIE (47) IRaRE’PSRéan BY Rithb P tHeScoAQbydntertir8iohOasd/t e&it-side
arrangenent. For exanple, it is acceptable to control the priority

node in a manner _that igpores the iting li,me 15 entirely qr t .
Cont r oICoBRHNE ARy SREP RO i e FhmsHPRsssHibs A &g Shimaeqifte rghch seoton
subordinate path priority node and switching fromthe subordinate
pallb pr#9yiotatedghtretnd ih emadi thepdhieypntodirdcyiondTRe presaibed mgbebadSgdded
on the waiting tine.
vehicles 3 stopped along the path from which traveling to the second junction section 41 is not
permitted is a maximum number of guided vehicles that can be stopped along the path from
which traveling to the second junction section 41 is not permitted without impeding other
guided vehicles 3 traveling along a different path at the aforementioned immediate branch
15  section (47 or 49).

With such a guided vehicle system 1, guided vehicles 3 stopped along the path from
which traveling to the second junction section 41 is not permitted will not impede the
movement of other guided vehicles 3 traveling along a different path at the immediate branch
section (47 or 49). As aresult, the conveying efficiency of the system as a whole is improved.

20  [0067]

(12) By configuring the entrance-side connecting path 33 or the exit-side connecting

path 39 to be curved, the lengths thereof can be increased and a plurality of stopping positions
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10072] (3) In the previously explained enbodi ment, steps S3 and S6 of
Figure 3 are contrived 20 such that the priority node is swtched
when the nunber of guided vehicles 3 waiting at a standby section
reaches a point where a guided vehicle 3 has stopped at a stop

posi t i aanBb sévured The@advislon plbRAMilihdlctidhs ferfthé heidedhedled T alows more
direction) of the first branch section 47 or the second branch

St O B RN Sy BRSP4 YR SRl e B bR

systemto switch the priority node when the nunber of guided vehicles
3 waiting at Ihlperteulndhyexiesitie ooneeticdyexh 39 pearived asvdglaee throgugh dddctbguided
vehicle 3 has stopped at a stop position | ocated downstream (in terns

fin . : ¢ PR :
Secona BIAKe Cacker oy APbpPsy it b el Ble BaBdh b f fpgle & Mother
expl ai ned enbodi nent, both of the paths that converge at a junction

secbi orritghridoysrteavebeath.wHencea ggided wehicleh B ohay easidn bitnpmeatadneted imghwesxétrside

the present 10 invention is not limted to such a configuration. For

gé gwgﬁoon%%c(g?g ]pﬁﬁlc?}?t @S Rqiidntl9hXkiRE theldxil f1§e BeHnBSHiApASatR 36 16 B¥ch that a
plurality of guided vehicles 3 can stop along the exit-side connecting path 39, contributes to
improving the conveying efficiency.

[0068]

10 (13) The prescribed number of guided vehicles that can wait at each of the standby
sections is set to two or more, and the priority mode is switched such that the waiting guided
vehicles are allowed to pass through the junction section when the number of waiting guided
vehicles 3 reaches the set number. Thus, a degree of priority for the other path at a junction
section can be set freely based on the set number.

15 [0069]

6. Other Embodiments

An embodiment of the present invention has been explained heretofore, but the
invention is not limited to the embodiment. Various changes can be made without departing
from the scope of the invention,

20  [0070]

(1) In the previously explained embodiment, the priority mode is switched from the

subordinate path priority mode to the main path priority mode when a portion or all of the
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(5) In the previously explained enbodi ment, the main path is set as
the path fromwhich a guided vehicle travels straight through a
junction section. However, the present 15 invention is not limted to
such a configuration. For exanple, it is acceptable if the main path

i s the gphled vehiclesgwhick Uad Bebnsgetibosly walthéadn the subordinate (path Whe thayeibtity
and control schene of the guided vehicle systemare not limted to

h d i bed. .i h nbodi ._The. t. f i t, Wi t.h .whi ch.
o JERRVRE Tl b o5 RBER, sl B of AR hEE i Slon
previ ously expl ai ned enbodi nent. | NDUSTRI AL APPLI CABI LI TY [ 0076]

The pr esgnin (step 8h).i Bowewrapp biesedtlieventon it diedted éb sudheansayish gemérm.
which a plurality of guided vehicles travel on a path having a

| nct, o0 SeCtPREe 0B P FEDETENGD: 8 Bt LT T
Tpriyne isxev?tlchésrtg ¥h%| ILQngl pgt%tp?iority mode when a prescribed amount of time has elapsed since the
mode was switched to the subordinate path priority mode. The prescribed amount of time is
measured by a timer of the guided vehicle controller 27, which starts at the time when a first
waiting guided vehicle 3 sends a blocking request.
[0071]

10 (2) In the previously explained embodiment, the priority mode is switched from the
main path priority mode to the secondary path priority mode when a prescribed amount of time
has passed since the controller began measuring the waiting time of a first guided vehicle in
step S2 of Figure 3. However, the present invention is not limited to such an arrangement. For
example, it is acceptable to control the priority mode in a manner that ignores the waiting time

15  entirely or to control both switching from the main path priority mode to the subordinate path
priority mode and switching from the subordinate path priority mode to the main path priority
mode in a manner based on the waiting time,

[0072]
(3) In the previously explained embodiment, steps S3 and S6 of Figure 3 are contrived

20 such that the priority mode is switched when the number of guided vehicles 3 waiting at a

standby section reaches a point where a guided vehicle 3 has stopped at a stop position 75 or 79

located upstream (in terms of the conveyance direction) of the first branch section 47 or the
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a ')

‘9processi ng devi ce 1011stocker 13receiving port 15di scharge port
19control schene 21manufacturing controller 1523physical distribution
control |l er 25stocker controller 27gui ded vehicle controller
(controller) 3lconnecting path 33entrance-side connecting path

2035f i rsséondUBEhEIP ResRAL UON BibwWeRERIths §tédedt invention is not limited to such an
arrangement.
For example, it is acceptable to contrive the system to switch the priority mode when
the number of guided vehicles 3 waiting at the standby section reaches a point where a guided
5  wvehicle 3 has stopped at a stop position located downstream (in terms of the conveyance
direction) of the first branch section 47 or the second branch section 49.
[0073]
(4) In the previously explained embodiment, both of the paths that converge at a
junction section are provided with a guided vehicle standby section. However, the present
10  invention is not limited to such a configuration. For example, it is acceptable if only one of the
paths has a standby section.
[0074]
(5) In the previously explained embodiment, the main path is set as the path from
which a guided vehicle travels straight through a junction section. However, the present
15  invention is not limited to such a configuration. For example, it is acceptable if the main path is
the path having a curved section.
[0075]
(6) The layout and control scheme of the guided vehicle system are not limited to
those described in the embodiment. The type of equipment with which the guided vehicle
20  system is used is also not limited to the previously explained embodiment.
INDUSTRIAL APPLICABILITY

[0076]
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"39%exi t-side connecting path (second path) * 4l1second junction
section 43linear section 45linear section (first path) 47first branch
section 5 49second branch section 51, 53, 55, 57, 59, 59, 61, 63, 65,
67, 69, 71, 75, 79 stop position 73, 77 linear section 81, 83, 85,
87st andby sedhcresefiliAvddtion is dpplicaisie b ¥ ghided eclayls lsgdtem @ Mbidhsd plgeality of

guided vehicles travel on a path having a junction section where two paths merge.

REFERENCE SIGNS LIST
[0077]

5 1 guided vehicle system
3 guided vehicle
5 circuitous traveling path
7 principal traveling path
9 processing device

10 11 stocker
13 receiving port

15 discharge port

19 control scheme
21 manufacturing controller
15 23 physical distribution controller
25 stocker controller
27 guided vehicle controller (controller)
31 connecting path
33 enfrance-side connecting path
20 35 first junction section
37 linear section
39 exit-side connecting path (second path)
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‘a traveling path having a first path, a second path having a standby
section, and a junction section where the first path and the second
path nerge; 5a plurality of guided vehicles configured to trave

along the traveling path; and a controller configured to control the
travel 4af thee@uiddesttisgRedions, wherein during a period of tine
before a prescribed nunber of the guided vehicles have stopped in the
standb%_section of the second path, the controller allows the guided
vehicl €5 on tHEFFL path to pass to the junction section

conti nuously while nmaking the guided vehicles 10 wait at the standby
sect i od5of t Hmeseectih (fm¢tipath). The gui ded vehicle system according to
claim1, wherein the controller allows a plurality of guided
vehi cl fro section of the second path to pass through
t he ju%?tionqgégﬁ?%%%%%%%inuously when the prescribed nunber of 15

t he gui ded vehicl es have stopped in the second path. 3. The gui ded
vehbcl d9syst epoadbmanthiseciion cl ai m 2, wherein the first path has a

st andby secti on; whi l e the gui ded vehicl es are passing

t hr oughs st jsUBE 1490 CE4 Sego0 : h, the controller
makes Fﬁé%uﬁ%% 5\?(’3???’0533(’323’\(/\‘;3? {ﬁ’g;t@’ ?E’?Sé?gngggﬁgségﬁon of the first
path until _ a prescribed condition is satisfied. 4. The guided

vehi cl €3sY4t e 88 ng to any one of claims 1 to 3, wherein

when the gui ded vehicles has been waiting at the standby section of
the seqang a3t 87 f Oktadliby &RAGbna prescri bed amount of time, the

control ler allows the wai ting guided vehicle to pass through the
junction section regardless of the nunber of the guided vehicle
wai t i ng.
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‘5 5. A guided vehicle system conprising: a traveling path
conprising a first path, a second path, and a junction section where
the first path and the second path nerge; a plurality of guided
vehicles contrived to travel along the traveling path; 10a controller
contrived to control the travel of ¢the&gsi ded vehicles, wherein

the controller can swtch between a first node, in which the

controller oql %‘ al%ﬁws@gri detd vehi cl.es fromthe first path to travel
t hrough the ju G SRR A B ¥Bond node, in which the
controller only allows guided vehicles fromthe second path to travel

t hrough t he jaureveliom psthdiavirg, a fird path, @ setordepath honiagaf stiddbyrmedien, antia
controller switches nodes when the nunber of guided vehicles stopped

on the. . i j i i section is not
perm tljug%fn&rlgé%ﬁ)g]ﬁﬂa&%@gg%r&;ﬁ%g{dﬁ%u%%%cgﬁ%b%%&g%i ded vehicle system
according to claim5, wherein 20the controller sw tches nodes when

t hednunber of djusldedl\esiied vebicleh aonfigved fodmyebalong bedgtaveling patiiandon

section fromthe path, fromwhich traveling to the junction section

is permtted, c'bﬁﬁ@lﬁ@%oﬁfi%ﬁ@&iﬁ)t &N @E tAVERFthe SYE YdhidIBE whdrder Of
gui ded vehicl es stopped ©n

during a period of time before a prescribed number of the guided vehicles have
stopped in the standby section of the second path, the controller allows the guided vehicles on
the first path to pass to the junction section continuously while making the guided vehicles

10 wait at the standby section of the second path.

2. The guided vehicle system according to claim 1, wherein
the controller allows a plurality of guided vehicles from the standby section of the
second path to pass through the junction section continuously when the prescribed number of

15  the guided vehicles have stopped in the second path.

3. The guided vehicle system according to claim 2, wherein

the first path has a standby section;

while the guided vehicles are passing through the junction section from the second
20  path, the controller makes the guided vehicles wait at the standby section of the first path until

a prescribed condition is satisfied.
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‘the path, fromwhich traveling to the junction section is not
permtted, has not reached the prescribed nunber. 7. The
gui ded vehicle systemaccording to claim5, wherein 5the controller
swi t ches nodes when a prescribed anount of tine has el apsed since a

current node 40v@ke gailded vetdele 8y@ém iabedrdliag e Aiesne0df cfiime @ do BeWwhedeRs
stopped on the path, fromwhich traveling to the junction is not

permtted, has n reached .t-he, pr.escri bed er. .8. The i ded
Dehicl o syst aeldbe BEAE “ohitias pRORES e 1 BE Shpap:sediii ALing Seppa ppio
controller gives priority to selecting a node in which the gui ded

vehi cl der gtdensomprgsdribad emnoahtardgimehthe ventesllen nBows the aniting mitidqulatehicdatd pass
the second path that is |linear on both the upstream and the

downstr. t: ' | L O [ icle
syt om Songt the s IEbA BeBER P e umbey of i 1080 AWAEHNER T 0
of the first path and the second path has a standby section where the
gui ded vehicles can wait. 10. The gui ded vehicle system

according to claim9, wherein a plurality of the guided vehicles can

wai t at the sf andifedSeaicldstes) cddipridihe gui ded vehicle system
according to claim9 or 10, wherein in a section of each of the first

path and the second path sparm ng_fromthe junction . ) .
a traveling path comprising a first path, a second path, and a junction section where

the first path and the second path merge;
a plurality of guided vehicles contrived to travel along the traveling path;
10 a controller contrived to control the travel of the guided vehicles, wherein
the controller can switch between a first mode, in which the controller only allows
guided vehicles from the first path to travel through the junction section, and a second mode, in
which the controller only allows guided vehicles from the second path to travel through the
junction section, and
15 in at least one of the modes, the controller switches modes when the number of guided
vehicles stopped on the path, from which traveling to the junction section is not permitted,

reaches a prescribed number.

6. The guided vehicle system according to claim 5, wherein
20 the controller switches modes when the number of guided vehicles that have passed
through the junction section from the path, from which traveling to the junction section is

permitted, reaches a predetermined number, even if the number of guided vehicles stopped on
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'section to an imediate branch section | ocated upstreamin the
conveyance direction, the prescribed nunber of guided vehicles

st opped al ong the path, fromwhich traveling to the junction section
is not permtted, is a maxi mum nunber of gui ded vehicles that can be
st oppedhopathhfomabich fraealinghicCihe tjinat®hi sagtidroistive petinicied OhbsIRC réaehed the
not permtted, w thout inpeding 5 other guided vehicles traveling

along a_different eoath at the imedi ate branch section.
prescribed number.

7. The guided vehicle system according to claim 5, wherein
3] the controller switches modes when a prescribed amount of time has elapsed since a
current mode was selected, even if the number of guided vehicles stopped on the path, from

which traveling to the junction is not permitted, has not reached the prescribed number.

8. The guided vehicle system according to any one of claims 5 to 7, wherein
10 the controller gives priority to selecting a mode in which the guided vehicles can only
travel along whichever one of the first path and the second path that is linear on both the

upstream and the downstream of the junction section.

9. The guided vehicle system according to any one of claims 5 to 8, wherein
15 at least one of the first path and the second path has a standby section where the

guided vehicles can wait.

10. The guided vehicle system according to claim 9, wherein a plurality of the guided
vehicles can wait at the standby section.
20
11. The guided vehicle system according to claim 9 or 10, wherein

in a section of each of the first path and the second path spanning from the junction
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section to an immediate branch section located upstream in the conveyance direction, the
prescribed number of guided vehicles stopped along the path, from which traveling to the
junction section is not permitted, is a maximum number of guided vehicles that can be stopped
on the path, from which traveling to the junction section is not permitted, without impeding

other guided vehicles traveling along a different path at the immediate branch section.

39



