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GUI DEVAY | N GUI DED VEH CLE TRANSPORTATI ON SYSTEM
BACKGROUND OF THE | NVENTI ON Technical Field The
present invention relates to structure of bifurcation
and crossover sites of a guideway in a guided vehicle
transportation systemin which a vehicle supported by
travel i ng wheel s such as rubber-tired wheels for
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Technical Béckground

In a new transit system, a vehicle which travels by
rotating rubber-tired wheels is generally provided with
guide wheels which are guided along a guide rail laid down
on a guideway along the guideway so that the vehicle is
steered to travels along the guideway, and the vehicle is
.usually steered mechanically.

The mechanical guide mechanism is superior in point of
view of safety and reliability, however, structure of
bogies to which the wheels and driving mechanism thereof
are mounted becomes complicated inevitably, is increased

in weight, and results in increased running costs. Further,



wi th high accuracy, which results in increased
construction costs of the guideway. In order to

elimnate the problens nentioned above, a steering
systemnot requiring a guide rail is proposed in

Japanese Lai d- OQpen Patent Application

No. 2002- 351544 (patent literature 1). The steering
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from the on-ground devices when the vehicle travels along
the track, and the vehicle is steered by the steering
device installed on the vehicle in accordance with the
signals. With the steering system, a guide rail for
steering the vehicle is not required, construction and
maintenance costs can be reduced, and also vibration and
noise are reduced.

The steering system of the patent literature 1 will be
explained referring to FIGS.28a, 28b, and FIG.29. FIG.28a
is a schematic side elevation of a vehicle provided with
the conventional steering system, FIG.28b is a schematic
front elevation of FIG.28a, and FIG.29 is a schematic plan
view of the conventional steering system. Referring to

FIGS.28a, 28b, and FIG.29, reference numeral 03 is a



03 is a vehicle used in a new transit system and
travels along a track 01. The vehicle 03 is supported
on front and rear bogies 04 which supported by
rubber-tired wheels 05 attached thereto. The wheels
are driven by drive notors 06 and steered by
actuators 07. The steering systemincl udes on-ground
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information, track information, and control information
of the concerned on-ground device.

Position information(geographic site information) is
information concerning the position of each on-ground
device 02 such as the absolute coordinafe point and
distance from a reference point. Further, track
information expressing conditions of the track at the site
of each on-ground device such as the gradient, curvature,
cant, ramification of the track are memorized in each of
the on-ground device as necessary(the information is
collectively referred to as operation information
hereafter).

Although each of the on-ground devices 02 is not exited,
i.e. has not been provided with power sources, it emits

signals of the information memorized upon receiving



el ectric power. The on-ground device 02 has for

exanple an electronic circuit including ROMfor

menori zing operation information. The transmtter 08

is a device for feeding electric power by neans of a
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the operation information emtted fromthe on-ground
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ra“: h}%:caullc or pneumatic actuator 07 connected to an end
of an arm 011 of which the other end is supported for
rotation by a pin 012 fixed to the bogie 04, a connecting
rod 059, levers 056a and 056b for left and right wheel 05
respectively, and a tie rod 057 for connecting the levers.
When the actuator 07 is actuated by the steering
directive from the control device 010, the arm 011l is
rotated about the pin 012 and the levers 056a, 056b are
turned via the connecting rod 059 and the tie xrod 057 to
turn the wheels 05 to the right or left.
According to the automatic steering system, the vehicle
03 is steered based on the operation information memorized
in the on-ground devices 02 without using a guide rail,
etc. Therefore, construction cost of the track 01 is

decreased to a large extent because the guide rail, etc.



4 is not needed. Further, as wear-out parts such as

gui de wheels are not used, naintenance cost is

decreased, and also occurrence of vibration and noise
which will occur when the guide rail and gui de wheels

are provided due to the contact between them can be
reduced. However, according to the autonmatic steering
system .disclosed in the patent literature 1, .
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Application No.2006-175962(patent literature 2) that can
secure safety when malfunction occurs in the steering
system with simple and light-in-weight construction.

The fail-safe mechanism is composed such that a guard
groove is formed along the guideway of a guard rail havin
a groove is laid down on a guideway along the guideway,
and the vehicle is provided with guard wheels under the
front and rear bogies supporting the vehicle body so that
the vehicle travels with the guard wheels received in the
groove of the guard rail. An ample clearance is secured
between the periphery of the guard wheel and both side
walls of the groove of the guard rail, the clearance being
smaller than permissible limit clearance so that running

out of the guide wheels from the groove does not occur.



out of the guide wheels fromthe groove does not

occur. 5 Wen the automatic steering system functions
normal ly, the vehicle travels with the guard wheels

not contacting the side walls of the groove, however,

when mal function occurs in the automatic steering
systemor external force exerts on the vehicle due to

a gust.of cross wind for_ exanple, the ar d,_ wheel s
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than the diameter of the guard wheel so that a permissible
clearance is secured between the periphery of the guard
wheel and side walls of the groove, for example, when the
diameter of the guard wheel is 150mm, the width of the
groove of the guard rail is determined to be about
250~300mm. At a part where the guard rail crosses a roadbed
on which the traveling wheels of the vehicle travel, the
traveling wheels must cross over the opening of the groove
of the guard rail. When the width of the opening of the
groove of the guard rail is wide as mentioned above, tires
of the traveling wheels may fall into the groove or be
bitten into the opening of the groove when passing over
the guide rail, suffer injury, and vibration occurs which
deteriorate ride quality. Flirther, there is a possibility

that the guard rail is damaged.



deteriorate ride quality. Further, there is a
possibility that the guard rail is damaged. 6

DI SCLOSURE OF THE | NVENTI ON The present invention was
made in light of the background as nentioned above,
and the object of the invention is to secure snooth
travel of the vehicle at a bifurcation or crossover
site of the guideway by elimnating the problens
nmenti oned above that occurs when the vehicle passes
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roadbeds; the vehicle being

mechanisms provided to the vehicle, guard wheels supported
underside the vehicle, and guard rail laid down on the
guideway.

To attain the object, the present invention proposes
structure of a bifurcation site and crossover site of a
guideway in a guided vehicle transportation system in
which a vehicle travels on a pre-established guideway: the '
guideway being consisted of left and right roadbeds on
which left and right traveling wheels of the vehicle travel,
a depression formed between the roadbeds, and a guard rail
made of a channel-steel having a U-shaped groove laid down
on the surface of the depression along the center line
between the roadbeds so that the top of the guard rail is
level with the surfaces of the roadbeds; the vehicle being

provided with automatic steering systems for steering

front wheels and rear wheels respectively by means of



provided with automatic steering systens for steering
front wheels and rear wheels respectively by neans of
7 actuators each being provided for steering the front
and rear wheels; the vehicle being provided with
guard wheels. in its underside rotatably in a latera
pl ane; the guard wheels being received in the groove
of the guard rail with
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at a branching part of the guard rail, and as the

Wicar«hsgingh@ r@@é}ﬂq:@ is narrow than groove width W in regions
other than the crossing part and larger than guard wheel
diameter G.

Specifically, groove width Wmin of each of the branching
guard rails at a part thereof crossing a roadbed 1is
determined to be narrow than groove width W in regions

- other than the crossing part and larger than guard wheel
diameter G such that W>Wmin>G +2 C, where c*=1lmm.

According to the first invention, connection of a groove

- of guard rail to a branched groove is done by means of the
movable guard plate so that the guard wheels can transfer
smoothly to an intended groove of guard rail at a branching
part of the guard rail, and as the width of the opening
of the groove of the guard rail is narrowed at the crossing

part where the guard rail crosses the road bed so that W

>Wmin>G + 2 C as mentioned above, the traveling wheels can



of the groove of the guard rail is narrowed at the
crossing part where the guard rail crosses the road
bed so that W >Wrin>G + 2 C as nentioned above, the
traveling wheels can 8 pass over the opening of the
groove of the guard rail snmoothly wthout the tires
of the traveling wheels being bitten into the

openi ng. As |ong as nalfunct|on does not occur in
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in a guided vehicle transportation systemin which a
vehi dre thavehissan impset e6habltishecr gsis iegapartthevhere the
gui deway being consisted of left and right roadbeds on
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The present invention proposes as a second invention
structure of a bifurcation site and crossover site of a
guideway in a guided vehicle transportation system in
which a vehicle travels on a pre-established guideway:; the
guideway being consisted of left and right roadbeds on
which left and right traveling wheels of the vehicle travel,
a depression formed between the roadbeds, and a guard rail
made of a channel-steel having a U-shaped groove laid down
on the surface of the depression along the center line
between the roadbeds so that the top of the guard rail is
level with the surfaces of the roadbeds; the vehicle being
provided with automatic steering systems for steering
front wheels and rear wheeis respectively by means of

actuators each being provided for steering the front and



| evel with the surf aces of the roadbeds; the vehicle

being provided with automatic steering systens for
steering front wheels and rear wheels respectively by
means of actuators each being provided for steering

the front and 9 rear wheels; the vehicle being

provided with guard wheels in its underside rotatably

in a lateral plane; the guard wheels being received
inr?ﬁé‘@h@@&éith?h%e@%ﬁgé being\pxovidaddnptl guard wheels
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and a fovabl e plate and driving neans thereof are
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algo W Oé(bﬁ!@dtbopa%rgalyre drde dR¥RUCEOOBLHA nYs W &frooves

each of openings of grooves of guard rails in a

r egf oguahdr eatiles in a region where the guard rail crosses
a roadbed so that the movable plate is moved to plug or
cover the groove thereby preparing a flat surface level
with the roadbed.

In the second invention, that the movable guard plate
and driving means thereof are provided to switch
connection of the groove of the guard rail at a bifurcation
thefeof is the same as the first invention. In the second
invention, a movable plate and driving means thereof are
provided to be able to be moved to plug or cover each of
openings of grooves of guard rails in a region where the
guard rail crosses a roadbed, thereby preparing a flat
surface level with the roadbed, by which the traveling
wheels of the vehicle can pass over the groove of the guard

rail at the crossing part where the guard rail crosses the

roadbed more smoothly as compared with the case of the
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guard rail crosses a roadbed, thereby preparing a fl at
surface |l evel with the roadbed, by which the traveling
wheel s of the vehicle can pass over the groove of the
guard rail at the crossing part where the guard rai
crosses the roadbed nore snoothly as conpared wth
the case of the 10 first invention. In the first and

second inventions, by conposing such that said
motabEE §OXE@tH%Re is a guard plate laterally

SW ngﬂp!ﬁl@g‘;ﬁ% £ Qﬁaoéeég?aphﬁggnttt{?n%m ’anﬁQySJ.ng such

connecti on e groove o e guar ral

Cr @RaQVEAidShdCadde mavwi palad® Hy Wgh@ind pt]hﬂ:q;uamiarally
plate by the drive nmeans; or such that said novable
guardngriie iabautrightt¥¥elngd artpreddh sHgeeejuariereby

grgonneg?.lt%%xgl gual}%l glrdoacvbI eb V\‘Fﬁr ebt}/arc r}:‘%eicf aQ:ntl?é cghgssover

ove ral rossover site

sws§eBedafybs! sdHiEHde b;gtwﬂneiabetmé el iplidge by the
means; switching of the groove of the guard rail can
bedpévéomﬁedsby orxelsamlve!tlyatmadt moyehdter wmdnsh.plate is a

t he_second j nventi on, 0Si such _that said
oeiBREhang el a2 er Yon ARaRed” SURRS JFUBDEE oflaterally

gugigdaf)i‘bl »8 %}{ tOenPL et £0f2B£PENEOYES J4R WY idhe guara

he upper "surface thereof I1s level with the top of
t heafjuaatl titad lcr adslooregli tliewwan o pen tdkedpenisigiding the
the groove of the guard rail and further to secure a
sp@e@r@ dlate Rudie deeing mewrsesrhtehéngr abvhe groove

t d t
by ”Eansé%&%ﬁceer végﬁggéspép%ﬁéhggéﬁghgﬁﬁkéig}i§EgéhpaCt
greeNetshcthenguard rail can be closed and opened

with the novable plate provided in the groove
In the second invention, by composing such that said

movable plate is a plate provided in the groove of the guard
rail so that the plate can be moved up until the upper
surface thereof is level with the top of the guard rail
and moved down to open the opening of the groove of the
guard rail and further to secure a space for the guard
wheels received in the groove to be able to proceed without
interfering with the plate by means of the drive means,
the opening of the groove of the guard rail can be closed
and opened with the movable plate provided in the groove
without using space outside the guard rail.

In the second invention, it is also suitable to compose
such that said movable plate is a plate laterally slidable
provided on the roadbed so that the upper surface thereof
is level with the surface of the roadbed so that the plate

can be slid by the drive means to cover the guard rail.
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wi t hout using space outside the guard rail. In the
second invention, it is also suitable to conpose such
that said novable plate is a plate laterally slidable
provi ded on the roadbed so that the upper surface
thereof is level with the surface of the roadbed so
that the plate can be slid by the drive neans to
cover the guard rail. 11 Wth the conposition, the

OpPRDtROtRE G ODVEoRf the opedrihg avf the Heookvesedt the
or opened wi thout using inside space of the groove of
t heugndr gaiadi camme mhwmymne@hﬁlﬁbvaﬁl usgng dnside

b t t ed h d
TR RBVab B A o RP ot s G TU Tbb bl b TG pffans of
CopfE OhbedbiR FAIOC addPNo ¥ éOn8RECtANHorDacdt 1y .

controller located in a ground station in accordance
MAthlpo$hﬁ(aeaﬁndhenv¢mvanngsaeﬁlmbgahiaﬂgyard Plate and
gui deway. According to the first invention,

O h0 Foxab Lo 1 by A1 LERD 1 Ahcat Sot aF Lpfiav En each
gug{ £albé’p2€¥g§gl dléi'ﬂ]afgg gL@OVEen | B WidihPuskdtion in

S su rside o the vehicl'e laterally
rod@&@bhanabewﬁemﬁpwedtm blfat heonnestd bin@fveajrioole on the
of the guard rail is switched by noving the novable
guaﬂﬁﬂﬁwéYe by neans of a drive device thereof, and

h dt h il
the \2{‘ tog‘S(thrbgpart E‘%ﬂe?égt :{nve ?ogldir ?IrLOQréblg%\%%%ﬁdplate

at a Crosses

r opgl Phavhi ekt e Ulef\(ﬁldaﬂglmeékstﬁfa yhareekia@ie having
travel s, the vehicle can pass over the opening of the

grooVk-sifap®éé gamedveai insnwbithy auelsut whisels r enpggorted
the _traveling wheel being bitten nto t he ogen qgrecelved

t R dppdtee R R Medtkc ot datedhth Sr AR BRIV

so that connection of groove of the guard rail is switched
by moving the movable guard plate by means of a drive device
thereof, and the width of the groove of the guard rail is
narrowed at a crossing part where the guard rail crosses
the roadbed on which the traveling wheels of the vehicle
travels, the vehicle can pass over the opening of the
groove of the guard rail smoothly without the tires of the
traveling wheel being bitten into the opening of the groove
and without occurrence of vibration.

Further, the construction is compact, highly reliable,
and easy in maintenance.

According to the second invention, amovable guard plate
is provided at the bifurcation of the guard rail having
a U-shaped groove in which guard wheels supported
underside of the vehicle laterally rotatably are received

so that connection of groove of the guard rail is switched

12



Further, the construction is conpact, highly reliable,
and easy i n maintenance. According to the second

i nvention, a novable guard plate is provided at the
bi furcation of the guard rail having a U shaped
groove in which guard wheels supported underside of
the vehicle laterally rotatably are received so that
connection of groove of the guard rail is switched 12

byoyaoiviighd BRe M B Be QAT pliaite by means off a drivedevice
device thereof, and a novable plate is provided to be
abtkereohe angedariplePbrteciarpreevhdef bpdhe mplefto be

grooves ,of quard_ rails in.,a regiaon.where_t d
PIRVER s pd Y Priier SRubenngbERalaR Gg afgPufhor guara
surd ace 1L\l Wildh WhAR dPAMREGuartly reiiiChii®es a roadbed,

traveling wheels of the vehicle can pass over the
gridoveelny phepguand aaflabt sthfacreodsivied parth wher goadbed,
t he gyard rail crosses the roadbed pore s

L 2 oot hly as
chIPF R FheveddaDorRerd S Ot ERPVERL T bR, TR RAES OVer
fi cQRd. i, AVERLLQN .- 4 L Ge € i hgavel
i TR T TR E R S B EUPE e A (i} CofTPp hrRlee wnere
t thei daawdl | sapl i geovad trbadpest dmoakel samodothly as
devices provided at the bifurcation of the guard rai
byF AR i ¢itht EBp A SesPocklPr EAEE tofl Y Uy at

the Qi f l4:rhceat | Jc_)gﬁ?a%ngaeségg?l%ediblrtg?%g?nf i r1:§1te a\pglaicle can

second inventid IsTprerera ‘t he guar

I didaveSl RBdh ALt aHd Rl SRl 1da RheavbhsbarRedontacting
groove with flange parts forned at the top of each of

t Hdre siide walllls of the groove o6 thecguprdizail |and devices

t %Vz\éaorvgi gg atg%%%"ﬁif%%%@i%ﬂ 9}:1 gﬁe-rgly_lgard x\/gi\ﬁy automatic

steering, so occurrence of troubles at the bifurcation can
be reduced.

In the first and second invention, it is preferable that
the guard rail is made of a channel steel havi'ng a U-shaped
groove with flange parts formed at the top of each of the
‘side walls of the groove to extend laterally toward the

groove.

DESCRIPTION OF THE DRAWINGS

FIG.1 is a schematic plan view of a guided vehicle
transportation system.

FIG.2 is a cross section taken along section line A-A
in FIG.1.

FIG.3 is an enlarged view of a part encircled by circle
B in FIG.2.

FIG.4 is a control block diagram of the steering system

13



FIG1 is a schematic plan view of a guided vehicle
transportation system FIG 2 is a cross section taken
al ong section line AAA in FIGI. FIG3 is an enlarged
view of a part encircled by circle Bin FIG2. FIG4
is a control block diagram of the steering system 13
of vehicle in the guided vehicle transportation
system FIG5 is a flowhart of vehicle traveling

coptrobnpeocess ithed RpiGlddetvedi gl erdhapospeataldBysten.
system FIG6 is a drawing for explaining the vehicle

atti tRide- 5r adr e@sifdgmcmamie gdi deehiehpclteraveling control
transgortatlon ste | an vi ew of

| SR BREFahnotas e e dutabiols Rea e At ok gpaten-
of CrioRsoy&ls S h%aW1Jd1%off E%&)la%mq{:ﬁ B vehildi® attitude

present invention is applied. FIG 8a is a plan view
of réAeebsfingcan amearged ddfd gmmtewag tshospogtation system.

| ateral |y sw ngable guard plate in the first
enbodiffent lsar?d PR g5 9% ofn acPdFaEcatdion iadfd 19 dgyideway

1, Oy of PSS PERE:G UEn-PbaNa S0 A | P B v

I'S a cross sectron taken a

sesmhbo@ihmene GfCtnen présdnt Fiforéh tiionplian alplﬂl\ied.
showi ng the tread of tire of a traveling wheel on a
r oadFd& -#ta aspamlan vilewcdt tthe biipgcatdiqn aregses grdevway

dbed t f nbodi FIG 1
T RREINRR e NGRS KT

Fleﬁhﬂ@&’lﬁlénﬁn anl@raRs. § aps VbﬁWthavtahﬁorFHPSsﬁié‘G PREtVeof.
of the guard rail and roadbed in FIG

FIG.9 is a cross section taken along section line B-B
in FIG.7.

FIG.10 is a cross section taken along section line C-C
in FIG.7.

FIG.1l1 is plan view showing the tread of tire of a
traveling wheel on a roadbed at a part at which the guard
rail crosses the roadbed in the first embodiment.

FIG.l1l2a is a plan view of a usual joint part of the
roadbed, and FIG.12b is an enlarged plan view of the
crossing part of the guard rail and roadbed in FIG.1ll.

FIG.13 is a plan view showing the structure of the
bifurcation area of the second embodiment of the present
invention.

. FIG.1l4a is a side elevational view showing the drive
mechanism for driving the tread plate in the second
embodiment, and FIG.14b is a cross sectional view of
FIG.14a.

FIG.15 is a block diagram of controlling the laterally

14



FIG 13 is a plan view show ng the structure of the

bi furcation area of the second enbodi nent of the
present invention. FIG 14a is a side elevational view
showi ng the drive nmechanismfor driving the tread
plate in the second enbodinent, and FIG 14b is a
cross sectional view of FIG 14a. FIG 15 is a bl ock

di agram of controlling the laterally 14 sw ngable

guakd n@laide Rfvdeq agdibbephiaaad dd@tenéntibBad $a@ard in the
enbodinent. FIG 16 1s a plan view show ng the
st pgcrmde egfoadianerpt f ur cati on area of the third

esent i nvention. FIG

m f th i |
o ow ERB L fo iend: sEHGR: digvhi TRKLEE; Aot BHCERES 3 the

t he ﬂ?PﬁfBa%E@ﬁdhgﬁﬁto?ftﬁémtﬁ5§§QQﬁboaﬂM§HE'QP the present
FIG 18 is an enlarged plan view of the branching part

of tilEVgllHlldnr ail inthe fourth enbodinment. FIG 19 is

a plan view of an exanple of configuration of a
branc‘?ﬁ‘ﬁgl"baﬁﬁ & Rhangydey rRPViRgGts StEuprYRe of the

V' BWfH cARFLRCL RO €nQf £3 gnﬂd;‘ht ‘érnﬁ)oé’ifméxE@ & angd C}ﬂf-:{asent

the guar rail provi anot her type
I aj_ﬁfréhhloﬁ\Nl ngabl e guard plate different fromthat
of the first enbodi nent shown in FIGS.7 and 8. FIG 21
is a Fll Gl & i desy ant %ml@;tﬁﬁﬁl plan vasm gdr é;ﬂlieorbraélfcfa#flg part

Fa ﬁd crossover, f F dralftlr GZle

RES: SRASR°HRichern (s PEuB A Erlpidiment -

X‘ shapefl, o 05§ 0y ep1RAT Krl@‘w tJie fbadLamhpi b Bﬁfokﬁb@ﬁ‘iguration
of a branching part of the guard rail.

FIG.20 is a plan view of another example of structure
of the branching part of the guard rail provided with
another type of laterally swingable guard plate different
from that of the first embodiment shown in FIGS.7 and 8.

FIG.21 is a plan view of an example of configuration
of an X-shaped crossover part of the guard rail.

FIG.22 is a plan view of another example of structure
of an X-shaped crossover part of the guard rail provided
with two laterally swingable guard plates.

FIG.23a is a plan view of yet another example of
structure of an X-shaped crossover part of the guard rail
provided with a swivel block, and FIG.23b is an elevational
view explaining swivel mechanism of the swivel block.

FIG.24 is aplan view of yet another example of structure
of the branching part of the guard rail provided with a
laterally swingable guard plate driven by a rack-pinion

point switching device.
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with two laterally swi ngable guard plates. FIG 23a is
a plan view of yet another exanple of structure of an
X-shaped crossover part of the guard rail provided
with a swvel block, and FIG 23b is an el evationa

vi ew expl ai ni ng swi vel mechani sm of the sw vel bl ock
FIG 24 is a plan view of yet another exanple of
structure of the branching part of the guard rai

proviged yhthsaa paher ahlky 8w Bakhegdhpl&ldy structure
driven by a rack-pinion point swtching device. 15

FI 6£25hies baraplcini vg epant afiother geradpiraidf pnavided with a
of the branching part of the guard rail provided with

a SdifgRbee 4 Btate: FIG 26 is a plan view of
anot hefg eXgnpke, 0%1% FYSEW 6 Qholth® Pl 1 &E:”sttlcﬁcture

the guard ral ed wth two slidable guard
pIaEesnEﬂﬂiaﬂchan@ pladit vifethshguang taelchpaogddefl with two
attitude of supporting arm supporting guard wheels
mhéﬁlﬂﬁélﬁemqﬁﬁﬁ)5é§§é§ t he branchlng part of the

guaqufé'h FLG, 28‘1a'trf] & SChs%i§?g r% %th aq‘é Yk Yt fitude

vehi prOV|ded conven

Syskedippd £t 288 ath $u _ b%ﬁd:@d‘&qtﬁé@ﬂﬁwm the vehicle
thereof. FIG 29 is a schematic plan view of the

copgentsomthle hﬁammhhggsysrgnprEnﬁlﬂﬂﬁtﬁBCﬁileON OF
THE I NVENTI ON Preferred enhodi nents res
T o T e A S EBeBiad i g s £ hesa bR c8F) & pyehicle
ac QHQi‘BXé'dnal%Pvi%ﬂkQScom}ént :thgﬁ_eQ@%@,rl teﬂ_i ,h"#IG .28b
unl ess particul ar speci fied, dinensions, naterials,
reiatavecpemduxmsfﬁadt elevation thereof.

FIG.29 is a schematic plan view of the conventional

steering system.

DETAILED DESCRIPTION OF THE INVENTION

Preferred embodiments of the present invention will now
be detailed with reference to the accompanying drawings.
It is intended, however, that unless particularly
specified, dimensions, materials, relative positions and
so forth of the constituent parts in the embodiments shall
be interpreted as illustrative only not as limitative of
the scope of the present invention.

A plan view of a guided vehicle transportation system
is shown schematically in FIG.1l. FIG.2 is a cross section
taken along section line A-A in FIG.1l, FIG.3 is an enlarged
view of a part encircled by circle B in FIG.2, FIG.4 is
a contfol block diagram of the steering system of the

vehicle in the guided vehicle transportation system, FIG.5
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so forth of the constituent parts in the enbodi nents

shall be interpreted as illustrative only not as
limtative of the scope of the present invention. A

pl an view of a guided vehicle transportation system

I's shown schematically in FIG1. FIG2 is a cross

section taken along section line AAAin FIG1, FIGS3

is an enlarged view of a part encircled by circle B

i nikl &2 owdkndtiGf vehdelle ohravedtindicagraalbopridkess in the
steering systemof the vehicle in the guided vehlcle .
traﬁéﬁ@rdt aY?théﬁst‘é?ﬁnEFHQESatlenl sSTéSFP’BV\cﬁm BfG.6 is a

I I .
VSRS BHSL OB EODSND PRYERR g KOG LM Plagpino 1o

f ok nexphaidd dgrd iec vEht BhfsBbiritiadidieod esyesemng in  the
gui ded vehicle transportation system As shown in

FI GS.As aslown ianvEBEGSl.-@ apdadopledahiciwe 129uﬁftkmited in the
vehi ¢l_e transportatlon §§§ten110 travel s Q

n a
DuPHOARS GERIRLS dATRSE b CLORs AT Tt aple along a

ri gt qegadbefds, on which left and right traveling

wheel s 18b and 18a of the vehicle 12 travel, a

depr efise gufdeway GObtowesni shs ofohdbedandamﬂghtgmaadbeds on
rail 14 made of a channel - st eel haV|n%Sa U sha

grBB%@hléﬁétdéﬂ§ 6&9Pﬁet§@%*%b%n%fwﬁﬂ§ déﬁPe@%Foﬁaa of the
9&91&5‘% C?gt ek 4 EQS E%ﬂdbf{?ﬁméa d8leen the
t he uar fw

op of eve With e sur aces

OfrbBebéa%deﬂ'Sd &t gugrar exfaembha fiede dof | angdfiidl-steel
14b is fornmed at the top of each of the side walls of

t heayginove Ut'shGPte@ndﬂoaJtV@r dJaz‘ydtMndom hehgrepygace of the
?lr %g% ?Fté“?)%oﬁl a%%zﬁl natreer r?L:x.ne é&ggr?atbhe roattigeds so
that the top of the guard rail is level with the surfaces
of the roadbeds. It is preferable that a flange part 14b
is formed at the top of each of the side walls of the groove
to extend laterally toward the groove, although the
flanges 14b are not indispensable in the transportation
system.
The body of the vehicle 12 is suspended on a front bogie
16 and a rear bogie(not shown). To the front bogie 16 are
attached right and left axles supported by means of king
pins to be steerable to right and left, to the axels being
attached front wheels 18 equipped with rubber tires of core
type 20. To the right bogie are attached right and left
axles supported by means of king pins to be steerable to
right and left, to the axels being attached rear wheels
22 equipped with rubber tires of core type.

Next, a steering mechanism 26(see FIG.4) will be
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The body of the vehicle 12 is suspended on a front

bogie 16 and a rear bogi e(not shown). To the front

bogie 16 are attached right and | eft axles supported

by nmeans of king pins to be steerable to right and

left; to the axels being attached front wheels 18

equi pped with rubber tires of core type 20. To the

right bogie are attached right and left axles

sup;apmaadxeby amansroingi hhapi o1t dchee foteer alileels 18. That
ht and left, to the axel s being attached rear

wh 8Fs thep T&RF g hF t R2r dBb&T (esSHRe cBPRSFypgrion.
Ne h
Xt, e%ﬁ&%' 19 ARG ”h?.@f #ises H G tAQI?A%QAe t} @%nyam 28a

explaln concer ni ng or THe fTont

That cbaheldted aiy wheetsorn? wheefll tilsa IW™extend frontward
construction. As shown in FIGll and FIG 2, a front
st aBflj aF e L8ering esmaefrelistarnhectedrito kneefregd wheel

o, extend frontward r steeri Oa_is

ohfEE e TR e ot e 3 ihtel ThBof s Jopnectea
Toatf‘éafeﬁfeéé\@%ﬁb 48k BBbCORNeGkedodasbeds S6RRELRGA to the
arm 30b. Atie rod 32 is connected to the rear ends
ofréhr erds efethiengeams t30wr timgl 80bs byOoaramd 36P by means
spherical joints 34 respectively for rotation. An_.end

ofo% fBPsEREalodointF A ZesRadivelY st ebnhetetdoto
the fq \é!%'h]dofrﬁj Qfaaffl;’é AW 3'8" 9PLa s LA b AR §§ac<‘,(ﬁ§ected

a spherical joint rotatron. e actuator 'S
attactied torwhedf enatplegi 6£16he TheoAtt HBEBEiIDG axm 28a via
conposed of an electric notor and ball screw feed

met haRhemical |$°1BFsé4SLﬁQ§bFéttaG%bptT%epﬁé’ﬂ”rh‘@t‘?%r 36 is

ot R AbRA € 35 R, bR 35, BB R €l 4 5 composea

ggcsk;@%e%lt%wfctm@tbedaﬁa béﬁérsékéﬁ.TEEGdaﬁlBEh%Qa.sﬁrﬂd it is
aiso suitable to adopt a pneumatic or hydraulic servo
cylinder or linear motor.

A so-called Ackermann-Junt type 1link mechanism is
composed by the tie rod 32, rear steering arms 30a and 30b,
and angle of traverse of the right wheel and left wheel
can be controlled adequately when turning. }

Next, guard wheels 40 will be explained. Each of the
guard wheels 40 is of a cylindrical shape and supported
rotatably by a supporting arm 42 at the underside of the
forward and rearward end parts thereof respectively. The
guard wheels 40 are received in the U-shaped groove of the
guard rail 14 so that their peripheries face the side walls
of the groove. The guard rail 14 is preferably formed such

that a £flange 14b extends laterally toward the groove from

both side walls of the guard rail 14 at the top thereof
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and angle of traverse of the right wheel and |eft

wheel can be controll ed adequately when turning.

Next, guard wheels 40 will be expl ained. Each of the

guard wheels 40 is of a cylindrical shape and

supported rotatably by a supporting arm42 at the
underside of the forward and rearward end parts

t hereof respectively. The guard wheels 40 are
recekpedtiielike dd¢ dwmpese gs0exneiaf Fulee 2.guard rail 14

so that their peripheries face the side walls of the

gr oovidie gHarguuheedat ¢ iMpreferadappges of matertfl having
t hat flange. 14b .extends |l aterally ta d V.E,
oo e 1R AL o n B Ay s h ok e dl R stant
t NSFEPErt$8sURRPRE MRl th Afe GALHErS8LMmhaBeli@12 coftaining
guard wheel 40 is preferably made of material having

hi gibel bbeal.tomsass diptrwpb @r opéreg .and hi gh wear

resi st ant roperty such as urethane rupber o .
et eV aath S BETIBPEEY BE| EhGsgHATR MaR) 37 dEhe side
B e rigygg of ¢t g dheglia he SidLided a
V\gf sf%fgt?hgﬂgr oove %? {)ﬁeggﬁargg{a%al I 1141i is']gptrllc%vipdsjﬂedélbe:Lade

cl epsanarceespecipat yveinl | emallllar a fieani sai blpermissible

cl earance(about 50mm or smaller) so that deviation of
t ielegepnepéabputo SOmghprosmplerlsspekhpfcdenipfign of the

| ivrgrtlfcg%é’ a.l.'ZU?'(a)C]E’:!.gﬂg onrg ﬁ%?'t V\JI;% %tegﬁt%ﬂgtga%.rrg a"‘i‘fﬁ%tﬁég value.

does ™™ con e groove o

gust & harnald stdHedl theagub@lsakhhekaanangéesfnabatkdntact the
80mm - 100mmis secured between the periphery of the

guskde vv_helal afidthiee QSIQiISTQ/\miI stlpg ghérdgﬁél‘i_d— lefid Usyelly a

SUBPELE AP SLTNEZ, S SR0 et e LG Wl g g tween

thﬁie periphery of the guard wheel and the side walls of the
guard rail.

The supporting arm 42 extending in the longitudinal
direction of the vehicle is supported at its center by the
bogie via a support shaft rotatably about the support shaft
below the axels 44 of the front wheels 18.

The guard rail 14 be laid down on the surface of the
guideway 15 as shown in FIG.2 or laid down on the bottom
of a depression formed along the guideway 15. By composing
such that the supporting structure of the guard wheels 40
can be replaced according to the lay down condition of the
guard rail, the system can accommodate flexibly to actual
situations.

A connecting rod 46 connects the forward end of the front
steering arm 28a and a point near the forward end of the

supporting arm 42 so that the supporting arm 42 are
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bogi e via a support shaft rotatably about the support

shaft below the axels 44 of the front wheels 18. The
guard rail 14 be laid down on the surface of the

gui deway 15 as shown in FIG 2 or laid down on the

bottom of a depression fornmed al ong the gui deway 15.

By conposing such that the supporting structure of

the guard wheels 40 can be replaced according to the

| agidewneaonni theosoie dieeqlissm ofathe $heesydtBrontivheels
accommodate flexibly to actual situations. A

cofiflecting rod 46 connects the forward end of the

fr onte, SN0, 8110 2820 800 26 POL ModifP] 5Bl AL tuator

end Supp ng arm 0 e supporting

ar g% 42mafkRab1ld dobedded rRohke Sd@rdhgeelindon®a,l Bad rear
steered front wheels 20. The steering nechanism26 is
cospeesdugohrmse IR UAW - 86, ipbeabbekiay I@chgmigm 48 is

steering arm 28 apnd rear steering arns a, 30b. An_. .

L OPPBLRP G Robhar SrTaBY SPRERbAPECATEy A nd GARIS ting
Supperkng arm 42 and connecting rod 46. The

spherical joint 34 provided at the forward end of the

fr orMmhestgie nfjcaimj28at 3 4L oposidedsad tthen foptvardadnd of
joint 50 as shown in FIG 3. An end of the novable rod .
3gthe Gfifdtt s aer hndrawe 2384 Lsseopposed 38t fdtwin fpherical

taﬁgofrglf \;e\gérjdagfsflgg{lc?ﬁgﬁgblrﬁg rAQld e‘h%. Y£ tqugrg&éascﬁlé Crod 38

end ront steering arm

Mesden &E t &G et b Vi rasRe it 54 @ifthelachtuatsdiAB® tha an end
nmovabl e rod 38 runs above the connecting rod 46. The

errf dthe sonnrabliegrped3ss iare curneeebadt boakhapfrfward end

Spohteg:klga%rgg%:nsttesgrgpl% é:pne\ ZGB%dbg)rfmeans of the twin spherical
joint 50 in a state the movable rod 38 runs above the
connecting rod 46. The end of the movable rod 38 is
connected to an upper spherical joint 52 and the end of
the connecting rod 46 is connected to a lower spherical
joint 54 of the twin spherical joint 50. By adopting the
twin spherical joint 50, effective utilization of space
is possible.

Usually the actuator 36 is actuated on a steering
directive signal from a control means 60 to apply steering
force to the left front wheel 18a, and the steering force
is transmitted from the front steering arm 28a to the right
front wheel 18b via the rear steering arm 30a and tie rod
32. The steering force of the actuator 36 1is also
transmitted to the supporting arm 42 via the twin spherical
joint 50 and connecting rod 46, and the supporting arm 42

is turned in accordance with the actuation of the actuator
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the connecting rod 46 is connected to a | ower

spherical joint 54 of the twn spherical joint 50. By
adopting the tw n spherical joint 50, effective
utilization of space is possible. Usually the

actuator 36 is actuated on a steering directive

signal froma control neans 60 to apply steering

force to the left front wheel 18a, and the steering

f oBGe sd xHa@Nsiet seppbroinghadnt o2 5% eturngdatim 28se same
to the right front wheel 18b via the rear steering

ar iZes Wmn cifethedfrapt whreks ddi idratol&e BFet‘hee“ter line
actuator 36 is,.also ransmgt e r r
15 gPh Yo ihg e Bepedi e | fflof Bl QWP HHAIE o 1

46br%ﬁh‘§;hthOSBBp@ibeGear fThiehel Sahdldefe £ 0i36COF dEMEEfront
with the actuation of the actuator 20 36 so that the

suppeemsujﬁﬂrﬂhﬁreﬁoraun@betUQHKpb%nt8 trpwetliso@lgfng the
the front wheel s 18, %f is, the center line

cohRB8EFaNg "itd &%t é’P? wiiee 5o thP QR c?%teae(fgl‘ﬁ% fie side
erHQHE 5%|¥5éﬂg§gildragltmg.sane direction of the

front wheels 1 erefore, the vehicle 18 travels
al ongiéxe, tvedmale Wople rdtd quakcdntheel swddlnobe explained
contacting the side walls of the guard rail 14. Next,
veReEPETAPG £9 N TONnt4oP-will be explained referring

to Fi Gssfh%ﬁ% ﬁs %I].%\M]]( hﬂagﬁ@m"% éjlc%glt@qlogxgt%qulf%IG 4,

systém 6 geographic site signa

traclkgddgraphiti Oéllté nfsargred i o rof thide vehikrl e01andosition
contact detection signal are inputted to the contro
mebn§og0atiien gdoghaphebisiles singhgiongasr gstiiectier signal

'L 2LV dd® RPSIRL o hPEGI MRS St from

The geographic site signal(geographic site
information) is position information sent from
non-excited on-ground devices 02 which are laid down at
a subscribed spacing on the ground along all over the track
10 as explained in the description of the related art. The
information sent from the on-ground devices 02 includes
discrimination number of each on-ground device, its
position information, track information, and control
information. In the position information are included the
absolute coordinate point of each on-ground device and
distance form a reference point. It is suitable to use
transponders as on-ground devices.

The position information of vehicle is a signal having
information where the vehicle is positioned, the position
of the vehicle being calculated using distance between the

on-ground device 02 obtained by GPS(Global Positioning
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non- exci ted on-ground devices 02 which are |aid down
at a subscribed spacing on the ground along all over
the track 10 as explained in the description of the
related art. The information sent fromthe on-ground
devi ces 02 includes discrimnation nunber of each
on-ground device. its position information, track

i nformati on, and control information. In the position

| NEQERBRI)QNpal el HchHEeE dheroREQbLHI RuEDEEEi GAttthe wheels,
poi nt of each on-ground device and distance forma
r epuitencsal@mhs of trqtsatsmlt avimbeps gfether @ﬁéﬁ@ﬁ%‘?%’-‘ etc.

rou evi_ces. osi.tion pnfor t|on of
ﬁ?d §legﬁé’l SHBY; gl?’i“lf’f}r?‘rﬁ °5rn“a SPeCfpe vericle
Ve?kShea'%oﬂ@%&ﬂfﬂ@daeﬁ@@rpo%dﬁﬁghd£ﬁgtBSnYéB'Cb&c by a
bei ng cal cul at ed ‘usi ng di stance between the on-ground
devadtoO&ightai.ned by GPS(d obal Positioning 21

Systen), pulse signals of rotation nunbers of _the
vvheeITshe Cpfen%%cglgﬁspgt&m HAndh hinBefdIgfl ffent when a

%¥ﬁl@ngghso?tgtta d& é&'#ﬁ@lguﬁ 03N Pt 190 or pulse

ormation o thev icle roma nltorlng center,

CoseRSgrB P E£eRiteItic@ 0f Beagudndivhse Joalr aTmBeerJ.ng force
contact detection signal is a signal sent when a
| |W@sgﬁmva@9§c®@cﬁh@ &W%mg@%hg%% 29. gytc. detect

S ensors r ot he.g e r
DHERT o7 e d et o 8 FembeS b Re "o BB vy 18 of the
gnbthhgtgudyﬁegglltbat the guard mheels 40
contact the side wall 14a of the groove of the guard
rail Thé EhatcmmrmwanemﬂﬂGGnHMﬂdﬁmsaatr@mk information
information glng nmeans 62, a normal tr
4

coMfFSInATBPR846 7 or RATRbi§ TR LABOsTRBEF g}mgans 64 for
m%%ﬁ@féﬂi%ﬁdM¥ﬂbtg% éf%ﬁb mechanism 26 when the track

information judging means 62 judges that the vehicle is
traveling on a usual linear straight area or curved area
of the guideway, a fail-safe means 66 for performing
fail-safe control when the steering mechanism 26, etc. has
experienced trouble, and a vehicle attitude redressing
means 68 for redressing the attitude of the vehicle when
the track information judging means judges that the
vehicle is on a station area or bifurcation area of the
guideway.

The control means 60 may be provided on the vehicle or
in an off-vehicle space such as the monitoring center or
commanding center thereby establishing a control system
for collective controlling.

Next, control process will be explained referring a

flowchart of FIG.5. First, the track information judging
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i nformation judgi ng neans 62 judges that the vehicle

is traveling on a usual l|inear straight area or

curved area of the guideway, a fail-safe neans 66 for
performng fail-safe control when the steering
mechani sm 26, etc. has experienced trouble, and a

vehicle attitude redressing neans 68 for redressing

the attitude of the vehicle when the track

i nheamet i @2 | udgtdg nBaagmeudges dhat thbée geebirapmiics site
on a station area or bifurcation area of the .
gufdlenay- ( SRR kol s Headg Bormayipe ) ppaspdeen dih ¢ eehicle

vehicle.or .n an off-vehicle ce such as_the. .
ToAPEOFRY Atk at HomRksaints Lont Lpot AERehy information
es§afbiialdl M8afsCOP{Phgsy SifdRe ftile QAUHiRPLd Y@ and what part
controlling. Next, control process will be expl ai ned

r eb€rthagt mackl bhehuehicfleFi& SraFelsing t Ho1t sdoleight part

information judgin 22 nmeans 62 nakes judgnents of
{ HRE T SANPRT S 9  CPETAR (ESr SPHY AEUFration area of the

in LQNn) ‘ LC Sist.i
i BBrag ) TR SLAAIRIEN EE RRSINIRR peforshana the
nMepis s8R ceud@ea witarta dhe i £1 eats cangodmat, Eardrp ofurve,
the track the vehicle is traveling, for straight part
oretdrvél paverdl tekenn aheadorihithg cehmlearea of

h id . Jhe | ' ' . .
(0 SIS TR0 O ERLS R 3L UIER tpaqing means

bef or'ehand S S ron, ram

Poé Nt th&PatReCVENAc1ELliGs tirhveYehgl ofEhehisudnead dight or
the vehicle. Wien it is judged by the track

i dwrvedi partudgiont relanst @re thehiche vshipeirfdrmed by the
travel i ng,.on a _usual straight or curved part, contro

of* YRRy e T BVE R DT IRV RRY BF2LRe ©%ror mal travel i ng
cont r'I‘ﬂe H%mﬁ%raveling control means 64 detects where the

vehicle is traveling and decide a steering pattern based
on the current position of the vehicle and the track data
memorized beforehand in a memory of the control means 60,
(S3). Then automatic steering is switched on, (S5) to send
automatic steering directive signal to the actuator 36 to
commence automatic steering according to the steering
pattern, (S7). Then the front wheels 18 are steered by
means of the actuator 36 to guide the vehicle.

Whether the guard wheels 40 contact the guard rail 14
or not is judged based on the contact detecting signal
during the vehicle is traveling under the automatic
steering pattern, (S9). When a trouble happens to the
steering mechanism 26, for example when the vehicle 12 is
in danger of running off the guideway 01, the guard wheels

40 contact the guard rail 14 and a contact detection signal
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The normal traveling control neans 64 detects where
the vehicle is traveling and decide a steering
pattern based on the current position of the vehicle
and the track data nenorized beforehand in a nenory
of the control neans 60, (S3). Then automatic
steering is swtched on, (S5) to send automatic
steering directive signal to the actuator 36 to

COIHBRGR UiONBis 66 PEcaptaldl 8¢ ite tha tHEedergction
pattern, (S7). Then the front wheels 18 are steered by

mesihgnal thealeceohedr 86dtwhgni YESt hbheeptepsinghmprbanism
the guard wheels 40 contact. the guard rail

14
| ST5 LHRE° Bab B Bn L PhETERRLR P LIt FRa L sPEEhe Fail-safe
dupd Dgs tEE, VQHHC%EFES)NU, \§ld o el g tREcRHLIRRE 116 judged

a
steering pattern, When a troubl e happens to the
steer beg itechapmah Xpefatioenampie when avtipwabhicl| etering
is in danger of running off the guideway 01, the
gRE P TRERY s to4Gheo MtRATING BRREATRAIF LAMNRYed. (S10).

cont te gce)%?(z::t ilog S| Qa%a'g—gsh?esﬁgéngué(» iYﬁie(lrfd\pn&ﬁ such
reception o t°he gon acC %Iet ectl on SI gnal |

detiest edriand Wi YESomblhta SteeséRgngeakaiwitched off to
judged to be in trouble and control by the fail-safe .
meeancehb, thads hheriNo, bvhdha agiwgtaecBannsm the steering

j udged be i | [ d t.h [
B 50 0 0y T, REECELL P00 408 LS. wncons
cory e dexl0da hJPetﬁQr}BéQL-mQ}itt be takl sepporEang Hn 42,

is perfornmed suc that, first the automatic steering

i svisidh aledenéhtt bs cantelictted dyeehengomtadie of the guard
actuator 36 and the steerin nmechani sm 26 i s put

f PSSt 840 WHiEn thRes L AsrEabhddt e O § s 870Pd8 BY Bye guard
the, fpyerent, Q{)i%r‘,etEEDQtQEEic'l% i‘&”lé%ui%@hcﬁy@\&@lﬁ{ﬁnical
i s Festricted y t'hé contact of the guar
feedback of the contact of the guard wheels 40 and guard
rail 14, (S13). Then the steering command is reset, (s15).
In this way, safe traveling of the vehicle is guaranteed
by providing the fail-safe means 66 even when trouble
happens in the steering mechanism 26 of the vehicle 12,
and safety and reliability of passenger transportation can
be secured.
When it is judged by the track information judging means
62 that the vehicle is at a station or ramification point,
or the vehicle is nearing the station or ramification point,
control by the vehicle attitude redressing means 68 is
performed.
The control by the vehicle attitude redressing means

68 is performed such that, first the automatic steering

is switched off, (S17). Then, as shown in FIG.6, when he
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wheels 40 with the side wall 14a of the groove of the

guard rail 14. That is, the vehicle 12 is guided by a
nmechani cal feedback of the contact of the guard

wheel s 40 and guard rail 14, (S13). Then the steering
conmmand is reset, (S15). In this way, safe traveling

of the vehicle is guaranteed by providing the

fail -safe neans 66 even when trouble happens in the

st eehliByemechani s vés Ofatt he waliLdee 1Attt BEasafreidressing
and reliability of passenger transportation can be
se§9¢§donW1%rWh€tr¢ sfqh;dglesd afnt ittivel g pddies tifog peMmbgrs 70 are

h hicle i t t gt
| PP PIaPEoRt sha, bORh, S1He  ERRFE ok hR IpRRG $REL e, the
Sté‘%t@'@uﬁ% bamié %nm@qlzn&s r&@ﬁ&é@ledbé(nhfheeé’@blf@ﬁnbly
attitude redressing neans is perforned.

cobry ridde bphﬂﬂ@mummtadjmxm@mm%s rﬂs:ansa Bi8e guard

Eerforned such that, first the automatic steerin .
.sw WPLENEY ofthat 5iy) . thRed tegT Wb WE PRAPEEMS wﬁgeﬁet in

drrxgélé{ihhelt?_t]l%earb }ﬁg%h%tnl%%ﬂ% Cf&r@é&'fé@&back and the

essing section where ve e attitude
adatlsitﬁgenBHbetx% %ehdlA e [roVvisded sait tihe tiod Hsitdeal state
faces of the guard rail 14, the attitude of the .
vet ctee 19uidewadt dsed B r cBeenf bhei Bltpemdyg [gommand 1s
vehlcl Qg#hgde adj usting nenbers 70 via the guard
mﬁ%e?% is, the steering nmechanismis reset in

i nit vx@iexﬁt twﬂé&dei@»igr%qﬂﬁu&aiﬂavt fr& b £6UBaCK pdlsed the

the attitude of the vehicle 12 is reset in the
i nehbtletatéitode hedpesteimy Het{®i9)2 hhen gelpgraphical
steerln conmmand is, reset, (S21). The

n it is .
j lﬁj"g d at ﬁé%ﬁ?‘&l%“ﬁrﬁ addaeviee 02 W'2823) , asteering

pattern is newly determined based on the vehicle position
information, (S25).

Then the automatic steering is switched on, (S27), and an
automatic steering command according to the newly
determined steering command is sent to the actuator 36 to
commence automatic steering, (S28).

The width between the both side walls of the guard rail
14 in the vehicle attitude redressing section 72
determined for the guard wheels 40 to contact the walls,
concretively the width is determined to be larger by lmm
~ 5mm than the diameter of the guard wheel. The
longitudinal length of the vehicle attitude redressing
section 72 along the guard rail 14 is determined to be at
least longer than the length of the vehicle, preferably
1-3 times the length of the vehicle.

Therefore, when the vehicle 12 passes the vehicle
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vehicle attitude redressing section 72 by a
geographical site signal fromthe on-ground device
02, (S23), a steering pattern is newy determ ned
based on the vehicle position information, (S25).
Then the automatic steering is switched on, (S27), and
an automatic steering conmand according to the newy
deternmi ned steering command is sent to the actuator 36

t 0 a tAONIRIK € raWkr@BRtiinGg Skeeriitth ¢928) thdheyusrd hwheels 40
between the both side walls of the guard rail 14 in
t heondifiat dhet attddadecdddysitig g acnbrrsy 70 gepEidiege§o the

for t d wheels 40 optact the wall _ _
o I BT HSEL 50 A ot 0 velLey e qrectson

1mye thé@ﬁéﬁ@tiﬂﬁ LBt ££aPk sl gUaFth WieRl gudhka wheels

| ongi tudinal |l ength of the vehicle attitude redressing
seati eran/2ravernlgatliomggidred guaidd IZaiks detwdrttioed danbacting
at | east longer than the Iength of the vehicle,

pr éfhé’; abtde ¥adls RE EH@ |BHER SPidhel fenfopgefore. when
T . . - ,
driePiing g?)ep‘litglpl% 8F {L&k% 9;% Qgﬁgﬁg I)Eet%g(}e Sf%é%ccurs

attitu readaressrng secti on uard

coguactot farablist ude tagdjviiday, MENbed 6t Y Oufe oyt dellle twehicle
the side walls of the guard rail 14, as a result the
di iscredmessfed hy $hppvehiled camhtistidereadeessbnghgeans 68

the guard .wheel 40, can_trayel. .along the guard rail.

LRy ERG g TP LRRL BY g Y Sty S RERGH ] i cuae.
rail dde TRORLEPEE, a¥HCRuAR | Hdd¥Ld9ihhTNseOE1bREL 92  are
yaw ng of the vehicle occurs due to various

di prefleaadds, prozistdd aide ftehfustmede a ptation in order

redressed by the vehicle attitude redressingrnean 68
t otPhEePR fi SPTEE e AT IR PR SEM afdsi Ths £h1¢ hgeand the

platform of the station and at a site just near a
bifurcation and near a curved part of the guideway.

As has been described above, which of a straight area,
curved area, station area, or bifurcation area of the
guideway the vehicle traveling is judged by the track
information judging means 62, and traveling of the vehicle
is controlled by the normal traveling control means 64,
vehicle attitude redressing means 68, or fail-safe means
66 is selected in accordance with the judgment, so safety
and reliability of automatic steered traveling of the
vehicle can be increased, and efficient and high speed
traveling.is made possible.

When malfunction occurs in the steering mechanism 26,
the guard wheels 40 contact the side walls of the groove
of the guard rail 14 and the vehicle 12 is guided by the

guard rail 14, so safety and reliability of traveling of
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The vehicle attitude redressing sections 72 are
preferably provided at a site just near a station in
order to keep a correct clearance between the vehicle
and the platformof the station and at a site just
near a bifurcation and near a curved part of the

gui deway. As has been descri bed above, which of a
straight area, «curved area, station area, or

D LHE LA ORL8! E8a0he! B o B I e SR PEBnot ton ocours

'sSTju e tra ormation judgi ng

MegRStRE, s@E@r&h@Nﬁddﬂhﬂ&smhz6veh|cIe is controlled
by the normal traveling control means 64, vehicle N
att.tAﬁdetm@dreseeugnman@wnwmfaw SAMPIReths SWH  tha

is selected ip a h t t

antC 2 EeL 4B Y”P?e %tgﬁg:ﬂ ths E‘Berj& qg;‘\?aed 1%%1?‘?1?&5 are
V%£+§d0@9 Be bl 885ed; ammd g £FE L eI BAL a&nf&hlél glanspeagine by
traveling is made possible. When mal function occurs in

t hehsteamih Dga ttechaof stheGie trod gaarﬁrmm‘kte%lng arms 28,

contact the side walls of the groove of_t
ra’F‘PaI_[4S§ﬁ&rt1H’éJ VR PO -1 29RneaEiBE fPd K ‘g‘? gﬁ‘é?‘éfat"r 36.

rasI ee 0 %a(ov%beyela&pdlé LAPLLinkY Qvflttl'f POy . 26

t He*Veh e can be secured even when nal function

occuqqhérrifgtséﬁsbaa@em&qhanlsn126 As t he steerlng
mechani smis conposed such that traveling wheels of First
bot h Sthmaifure ghf Bdfungatipdesfatde (A" EE Offr ot™1 TS

sane directiqn_at the sane.ti
co‘?‘fB}P?lgH“Sﬁtof“tlﬁ'e B9 £RRLAL3S rrg‘r%tegxsktle |etn°g FIGs-Tgto 12

r 6@f g Sy egkl mﬁ@.rafﬂ 3Pi e 0BREG! IPIFUBEadbonacEuaher Gfideway,
steeri ng of els is performed with certainty. [The
fiFB6.8abbdi agmidn view of a swingable guard plate, FIG.8b
is an elevationinal view thereof, FIG.9 is a cross section
taken along section line B-B in FIG.7, FIG.10 is a cross
section taken along section line C-C in FIG.7, FIG.1_1 is
plan view showing the tread of tire of a traveling wheel
on the roadbed at which the guard rail crosses the roadbed
in the first embodiment, FIG.l2a is a plan view of a
conventional joint part of the roadbed, and FIG.12b is an
enlarged plan view of the crossing part in FIG.11l.
Referring to FIG.7, the guard rail 14 branches off in
two guard rails 82 and 84 at a bifurcation area 80 of the
guideway 01. At the bifurcation of the guard rail is
provided a laterally swingable guard plate 86 swingably
about a pivot point 88. At the bifurcation area 80, a right
side(lower side in FIG.7) roadbed 90 among both left and

right roadbeds of the guideway 01 branches off in two

roadbeds 92 and 94, and a left side(upper side in FIG.7)
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Structure of bifurcation of the guideway of a first

enbodi ment will be explained referring to FIGs.7 to

12. FIG 7 is a plan view of a bifurcation of the

gui deway, FIG 8a is a plan view of a swi ngabl e guard
plate, FIG8b is an elevationinal viewthereof, FIG9

is a cross section taken along section line B-B in

FIG7, FIG10 is a cross section taken along section

| i nea@p&di irkhGhés bIEF@ ik ts8o pbaabedewdssheniinhooher signal

tread of tire of a traveling wheel on the roadbed at
whEanahel §0ar §0R2afPrc tHeRR NI 1D RIFAF L1 (P FH9RRLs to
e i El 23 | I i onyent|; 5
Forht JEietp' G4 Pubdadal ARJH-Rt laf, oEORKEH B cpeion

pl aheyi g8 6F ke cws@éwgypatt in FIG 11. Referring to
FIG 7, the guard rail 14 branches off in two guard

rai | #s83hawh gip KI1Q.- Baf andaBbonaafeRr®@E gfon Hd4 is formed
gui deway, 01. At .the hifurcation of th uard rail.i .
RS HEdtae | S0LAS FPIduPROAbEE GUAre T i St piate o6 is
SV RGADhYa aP Ut &h P LY ePOhBlg efbibRer ®if weaticem plate
area 80, aright side(lower side in FIG 7) roadbed 90
anbeg betdttathedndo rilghtundebide of the gwiidwmlyl®lguard
branches off in two  roadbeds 92 and 94, and a_left

iR P andeai AWEFEPINg 299 RRHH CORRRHRY & th Plate
tV\POé%%dpﬁg% gﬁeagga%goplfﬁtélﬁn Is swh yli e%Q:z.lgr%oving
transmtting a variety of signalS to the vehicle i5s

enfiesl dewli teHehey atod Bb st henbi swicsjdavle gueadBPlafte 86 is
the guideway 01. As shown in FIG 8a and 8b, a
depieret bed o 3 suppord®er Dhade 1RO fixed qnjtheghatiga 104a

IPIERD S SHBt A E | B BESLTAS, AT oo oo
t hea ¢8E81 {,0en 041 BB +3Wn08bhe H¥EhE of a driving means not
shown in the drawing, the swingable guard plate 86 is swung
about the pivot point 88 so that the connection of the
groove of the guard rail 14 to the groove of one of the
branched guard rail is selected. With this composition,
the groove of the guar rail 14 is connected to either one
of the guard rail 82 or 84 smoothly without a step.
Therefore, when the guard wheels received in the groove
of the guard rail 14 come to the bifurcation, the guard
wheels 40 can proceed to either one of the branched grooves
smoothly, and vice versa, that is, when the guard wheels
received in either one of the grooves of the guard rail
82 or 84 come to the bifurcation, the guard wheels 40 can

proceed to the groove of the guard rail 14.
In FIG.9, roadbed 90 and 96 on which the right and left

traveling wheels 18a and 18b travel respectively are



plate 86, and a switching rod 108 is connected to the
plate 106 so that the guard plate 86 is swng by

laterally nmoving the switching rod 108. The sw ngabl e
guard plate 86 is supported on a supporter plate 110
fixed on the bottom 104a of the depression 104. By

nmoving the switching rod 108 Ilaterally in directions

a by neans of a driving means not shown in the

dresdfga bhethwvi fgabbeaguandop ahe Ghidewsiwin@gndale guard
the pivot point 88 so that the connection of the

groavd bt ihdapdrdpwmidn the dateoory o re dePrefs ign formed

the . branched gua aj|l is.selected, Wth thi .

cofpter ERCHES HREReBRA e 3t 3Gy el CehUpE 1ine of tne
copdert 89iba .eint NI gPNE 10het IO 0URY da19b!| 182a080%h on the
snoothly without a step. Therefore, when the guard

wheet someo€i tbe idendtwsgrawmve of the guard rail 14
cone to _the bifurcation, the guard wheel s 4

o 0o BEEH MY T ot ot THes BLEHCREH lyiddy ¥DEEe the guara
\ihr%%g ¥2 @%é’éf@ Yer3dardilib W b W PtREd from the

received in either one o e grooves of the
gussdldvad! 9632the @4deanert ehlehgruidwy cdt ithig ddwerd rail 82
guard wheels 40 can proceed to the groove of the
gu rarrewed tppaFmgndmump yubdthobhatidtbe gHamed wpeels 40

the right a | ef r.avel i.ng wheel s.18a

bt pERr ey AIRCAS o GEGe St Bh e a0 L, e e the
ofgddres 1 e way crand da syaaded 8l wlfchSot@hEnd@Wrom the
on the bottom of a depression fornmed between the

r cxcibthle @09 QndtBE widmy tlietbengarodie@hifthehguard rail 84
depression. A signal line 102 |s also,l

id d th
bott GHRTGFOVRE §8pPeldrdmumbatidth Ehat, thy, ShagdduisRts 40

P4 dswhepe thg guard rail 82 crosses a roadbed
100Ih#%€% branghe fromthe

In FIG.10 are shown a cross section of the narrowed part
118 of the guard rail at the crossing part 114(116) and
that of the normal guard rail part 119 together for
comparison sake. For example, width of the groove of the
normal guard rail part 119 is determined to be 250mm when
the diameter of guard wheel 40 is 150mm, whereas the width
of the groove of the narrowed part 118 is determined to
be 152mm with a clearance of lmm between the periphery of
the guard rail and side walls of the guard rail 118. Flange
part 118a extending laterally toward the groove are formed
at the top end of the rail, and width between the ends of
the flanges 118a, i.e. width of the opening of the groove
of the narrowed part of the guard rail 118 is narrowed to
be 100mm.

In FIG.1l1l is shown the tread c of tire of a traveling
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roadbed 96, the width of the groove of the guard rai
82 is narrowed to a mninumw dth that the guard
wheel s 40 can pass through. Also at a crossing part
116 where the guard rail 84 crosses a roadbed 94

whi ch branched fromthe roadbed 90, the width of the
groove of the guard rail 84 is narrowed to a m ni mum
wi dth that the guard wheels 40 can pass through. In

Fl #hetQ anetBEAadEd Q0 3Cthencebsisiagnparawet ywiatth the
118 of the guard rail at the crossing part 114(116)
anguarfaradfl t87% FrrHEes gile dreaidbeshrk001.19 t oget her

f i ke.. F le, width of th
of tHE REPmAPSgddr FHOIY ParPOrER i AonRt eI AEaREE avhere
250punkes ddif diwdsiern of @ag! dawaeel c4Q 2ibs sh?fifima joint

whereas the width of the groove of the narrowed part
11Bars det ¢hei sgc ttem dfe tIE2mmwebhienc| dar 8A6e 1¢fa | igenvex
bet ween the periphery of the guard rail and side

waP§ BPRERFeylAPE® JaiRt1RET tFFadge fopmed Yigh a gap of 0.

e [ I 15 r : oAt £
A T SE N ar T L S Mo
t e1él angesmddBh 1y wa thoiult hhef tidwraping mhedl thietten into
groove of the narrowed part of the guard rail 118 is
natRewsdr owhpe Idoymeapn im GLOPMMy EmoWenifdad eRY actual
of tire ,of a traveling 29 wheel on the roadbed 100 at
t ’PRF354PRg part at which the guard rail 82 crosses

the rqadhed d08e bR FEE. 128 icF Stw¥npReSeR¥ERhveMion, the

joint part where roadbeds continue wth a gap, and
FIvG.dEb ehofisthejopaningacf thet hamotednnrt fif the guard

:ggl\f/?efiI‘?QlFIBrnﬁglagﬁ%%ﬁéagggé%)ép %r}.%gcoonna(.:ﬂ/; J'Fsy%eeéé):ri:rgg.ned to

be 100mm, for example, as mentioned above. When the width
0 is 100mm, the traveling wheel 40 can pass over the guide
rail smoothly without the wheel 40 bitten into the opening
of the groove of the narrowed part of the guide rail 118.

According to the embodiment, by providing the swingable
guard plate 86 at the branching part of the guard rail 14
in the bifurcation area 80, the guard wheels 40 can proceed
to the groove of either one of the branched guard rail 82
or 84 selected by swinging the swingable guard plate 86
and vice versa with certainty. This is achieved with
certainty also when malfunction occurs in the steering
mechanism 26 or any external force exerts on the vehicle
when the vehicle passes the bifurcation area 80. Although
operation of the steering mechanism is switched off when
the vehicle 12 approaches the bifurcation area 80 as

described previously, the vehicle may be allowed to pass
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That the traveling wheel can pass over the joint part
of FIG 12a snoothly wi thout the traveling wheel
bitten into the gap when the gap is 100nmis verified
by actual operation. In the case of FIG 12b of the
present invention, the wdth e of the opening of the
narrowed part of the guard rail which crosses a
roadbed diagonally is determned to be 100mm for

exenpl eifsrdetibAned-aboge. When tiige Wsdllering Smechanism
100mm the traveling wheel 40 can pass over the guide
ra$visgbedhbp.-wi t hout the wheel 40 bitten into the

openi t he. groove_of the narro art of .t.he .
o oty Phe gendeday 2 Hra vt R ARG hahE oRgy 1 steering
Proyiding theceweadshl etngughddd 3 Hb o hB® contact the
branching part of the guardrail 14 in the

bi$ ldeatdldrs afeth8@rddwe gfiatide wheetd r40 lcamd pihocewd ngable
to the_groove of either one of the branchedgguard rail

8IUBFAgRa Lty ethed VEPIShin Fiaty R¥ES shffighbfBIGRAIGD oFf the
plgﬂigrg ai n m\/>|o ?}lyra?ﬁ %éﬂr‘i‘%rntc% BﬁfytrJtlﬂﬂ)feé Sis reduced.
acni r Inty a

eved W ce so when mal functi on occurs

i n theny ekyddd smpbanmemtd6 or any external force
exerts on the vehicle when the vehicle passes the
bi f uNeatti.ore afegod@ embedimantopef athen igvemfgion will be

steerjn chanismis switch ff he icle

AT R e E AT okl R SPed s s EESEG” 13714
Prdmist e st Be dvedi¢] Se fBYnRE MhOVEE ttBoRdSSof 3Pnkh&irst
bi furcation area 80 with the steering nmechani sm
swinttohbthemt dteninkdd cadlrisc|by Hthée reameésrefehengye numerals
automati c_steering _systens switched on, the quard

widkt sSEBLABALIAR ot O tiGde RS 1PRF PPhEGiboVR &1 C- 13
t%%é’ J%ial‘?n&iéaeofv‘f:ﬂgagkfurcation 80, a tread plate

120 is provided along the groove of the guard rail 82 at
the crossing part 114 of the guard rail 82 crossing the
roadbed 100 of the branched guideway, and a tread plate
122 is provided along the groove of the guard rail 84, which
branched off from the guard rail 82, at the crossing part
116 of the guard rail 84 crossing the roadbed 92 of the
branched guideway. Construction of the guideway other than
mentioned above is the same as that of the first
embodiment.

Construction of the tread plate 120 including its drive
mechanism is shown in FIG.14a and FIG.14b. The tread plate
122 is composed the same as the tread plate 120 including
the drive mechanism. The construction of the tread plate
is shown in FIG.1l4a in side elevational view and in FIG.14b

in front elevational view. Referring to the drawings, an
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guard rail, the vehicle can pass the bifurcation of
the guard rail snoothly and occurrence of troubles is
reduced. [The second enbodi nent] Next, a second
enbodi nent of the invention will be explained
referring to FIGS. 13-15. In FIGS. 13-14, conponents
and devices the sane as those of the first enbodi nent
are indicates by the sane reference nunerals and

exghanati 88chs o@Mmat pathraASi AN bel 56ks Lp4aFi6 &3nnected to
showi ng a plan view of the bifurcation 80, a tread
pl the underisddsr ®f dde dmﬁ@dtmbaﬁﬁoé‘aé BY eh@igipdr gnad the

rai]. 82 at he crossin the

cr%{é’%?ﬁgelic}% &St o%éa 9 H%Jt Drafc W 0@ khé%uard
anﬁaﬁﬂdﬁ%% 9|ﬁ€ot 12ﬂ1é %Mx%aﬂ@fi o Qmakfshgzgrawdqmtfnded
the guard rail whi ch branched off fromthe guard

raalos@, the abagormmrrrgl piitectiénobft haegr!me@qr &late 120
84 crOSS|ng t he roadbed 92 of the _branched

OOk 1R B T2 EHRT b BEREF SRR 120an® WERTE gaiNaer the
ab@&?t&xﬁ $hg §?nﬁ}§5?ﬁ§§g P%lﬁ.hngé.{:s£ r&GPOHI PENbne of the

Construction o rea ate 120 including its
driisek mahawmmiécehowc'ymlﬁld@r 148 abhsl Fh&tadlledhien the
tread plate 122 is conposed the sane as the tread

pldeRra29ipAc| AdPHE indes dridyd 2P Ranity® efgetric cylinder

construction of e.tread.pla n th
TZg G e bha el AT aReRb o & Talkb g o Mt the
el evpkd OBl cHiPWe RRtQITddEnt ehtaheleléewuw% ganby3dhich the
end of each of a plurality of links 124 is connected

totredd piddresi H2Oofist eovedadopiratand2@oyeda wpyoifhen the

and the_ _other end thereof connected to th
A TABTLERE BhaRd PRRACEEBINE SRR IS H Crbt fryith the

°fgdéf‘&%v&éé11§ffe8é9\’;'eﬁe% the groove of the guard rail 84,
the tread plate 120 is moved up so that the upper surface
of the tread plate is level with the surface of the roadbed
100, and when the guard rails proceed along the groove of
the guard rail 82, the tread plate 120 is moved down in
order not to prevent proceeding of the guard wheels in the
groove of the guard rail 82.

Preferably a stopper is provided so that the tread plate
is supported by the stopper at a position the kinks 124
is rotated a little short of vertical position so that the
load from the traveling wheel does not exert on the
electric cylinder 128 directly.

FIG.15 is a block diagram of controlling the swingable
guard guide plate 86 and the tread plate 120(122). When
a vehicle position detecting means 132 detects the vehicle

12 approaching the bifurcation 80, it sends a signal to
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along the longitudinal direction of the tread plate

120 at certain spacing. A depression 126 is provided

under the bottom 82a of the guard rail 82 at a region

of one of the 1link 124. An electric cylinder 128 is
installed in the depression. A cylinder rod 128a of

the electric cylinder 128 is connected to said one of

the links 124 so that the |inks 124 can be rotated in

t ha diohectolans @,30Opidvidetihén thead-gratend 2dnisrol room.
moved down and noved up. Wen the traveling wheel
paZbesceontrpdlerokdf mpphFels 9riw ing ipan g o Fheeirgable

[?égig%pdaégaﬁgSB%r OQXS 3:fhet h%r%%h;?pjé L %‘&’0 51'?8 122 upon

i's noved uUp SO € upper surface

of rtbeitigdd tlatLigsalevel with the surface of the
roadbed 100, and en the guard rails proceed al ong

t he givenetbe vielhd gerdomas| t82 theicbifuagafigme 8ot the
is mved down jn _order not to prevent_proceedi.n f.
{ hEUTHEVA YA o EHERSGRI S SR LBLS Ber i Given to
Preieoabiye %xﬂx@g}greél% bt 8ededcd hak §P60VESPE the guarad
plate is supported by the stopper at a position the

kink$1124, thertot@bédphatetlRe shar¢tainedrinchlhe descended
position so that the |oad fromthe traveling whee

doReshsioaxand he tieadpd@te d 23 PPNGSr UR 3P fihadcthy upper

FI i i f t | ] .
quir 5B EnBrBEE d SYAL o APL R, 4Eed08 G898 % Bavea
Wien. Phyehi €hé 1oséthonydswwealgiaty dTgans dl 32 airi 86l,Sand the

the vehicle 12 approaching the bifurcation 80, it i
sctread Blghals 180.3222 eaet comtarolled pinasReCiatapn with

oro G A aEERE, Pher BBk PR B E i OB SR e

tre@d-pbai e l2QnaRiel 32 dHRAN of the guard rail 82, the left
traveling wheels traveling on the roadbed 98 and right
traveling wheels traveling on the roadbed 92. As the tread
plate 122 is level with the surface of the roadbed 122 at
the crossing part 116 where the guard rail 84 crésses the
roadbed 92, the right traveling wheels can pass the
crossing part 116 smoothly.

According to the embodiment, the vehicle 12 can enter
the scheduled branching road with the guard wheels guided
by the swingable guard rail 86, and further the traveling
wheels can travel smoothly on the roadbeds by providing
tread plate 120 and 122 which can plug the opening of the
groove of the guard rail 82 or 84 crossing the roadbed 100
or 92 at the crossing part 114 or 116 on which the traveling
wheels of left or right side proceed at the crossing part

114 or 116, and the vehicle 12 can pass the bifurcation
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receiving the signal. Wen the vehicle cones to the

bi furcation 80 of the guideway and the sw ngabl e
guard plate 86 is driven to allow the guard wheels to
proceed to the groove of the guard rail 82, the tread
plate 120 is retained in the descended position and
the tread plate 122 noved up so that the upper

surface thereof is level with the surface of the

r oadlead s P f Ttwe, ghhdelwayevaldyy sswdongabye guard pl ate
86, and the tread plates 120, 122 are controlled in
assocl Beeofibddh emipdigtRRr bibr. The vehicle 12 travels

with the, guard _wheels 40.received.ip,the aro f .
the NSRRI A [ eHIER, PomiQaiREFE Gk | Bl QAo wir1 be

tr aw@l1ialGh ) dd¥ee ¥ PoA§eto Wr@nte r §8brinlg aVphafigview of the
wheel's traveling on the roadbed 92. As the tread

pl hidurza tiipn evarewni t B0t hofurtfee ghidewayoadded 1DPG. 16,
at the crossin art. 116 where the guard rail 84 .

cr GEBET TP BRI TEE SR A THDSE1o G DL RAb o dinent
CagrRaS§ekhgna¥dfSigi AdHd Lhthes MUFUYendECHEMEFale ana
t he enbodi nent, the vehicle 12 can enter the

schggdalaad tiranckiing rovad omittéde dJuar #Iehds,s guiliederally

by the sw ngable guard rail 86, and further the
travélpkde MHade k4% 15 REPVEABEL Rty thHe GROTURBRRTE 114

by RLQY! ghggb¥£{1§§%dglfyﬁta%dlg%i?ng2 1330%’9%%%13%2&%%&@2(1 100,

the openrng o oove 0 he“guard rai

cregai ag tdheeroadhed 1iQhb s HRabb ti c19Sprbgiddd at the

114 or 116 on which the traveling wheels of |eft or

ri ghessitg pasteblié thehe Wredbgiansipad guapd rgd 11 84 crosses
e 12 can pass the bifurcation 33 area

and t he i C
80‘9'81"‘ Fﬂ\é%gﬂﬁéd%y very snoothly. [The third

embodieNldterally slidable plates 140 and 142 are provided
so that the upper surfaces thereof are level with the
surfaces of the roadbed 100 and 92 respectively, and two
actuating rods 144, 145, and 146, 146 are attached to one
side of each of the laterally slidable plates respectively.
These actuating rods are connected to drive means such as
electric cylinders not shown in the drawing so that the
laterally slidable plates 140 and 142 can be moved by
pushing or pulling them by the actuating rods.

In the embodiment, also the controller 130 is provided
to control the laterally swingable guard plate 86 and the
laterally slidable plates 140 and 142 in association with
one énother when the approach of the vehicle 12 to the
bifurcation 80 is detected as shown in FIG.15.

With the composition of the third embodiment, when the

vehicle 12 approaches the bifurcation 80, the laterally
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Next, a third enbodi mrent of the inventiga will be
explained referring to FIG 16 show ng a plan vi ew of
the bifurcation area 80 of the guideway. In FIG 16,
constituent parts the sanme as those of the first
enbodi nrent are designated by the sane reference
nunmeral s and explanation will be omtted. In FIG 16,
a laterally slidable plate 140 is provided at the

Cr GSSidhpRE tgulkhdd pwWatlees & en dnancdesl oYand dable Bdates 140,
crosses the roadbed 100, and a laterally slidable

pl dt42 ax2 pgnﬁmmlart asﬁgclca@s@nwglmrqnel@eqm@re by the

t he br.anched g rosses t he poadbed

ThE AN LEF5 b 7P sl Ehptar BE PRF A 195 e Grefraeqe the
SO gihAta tRg; YPPST o03UBHAGRS ﬂm@rs%s@rﬁd Pt Wi &Jaeue is
surfaces of the roadbed 100 and 92 respectively, and

t weovaatasitbngtie@dbatiddal 145 slanthtilé, pldbeat 40 or 142, and
attached to one side of each of the |latera

I
sl it et eslreSpacPafs the TRELETGatIon n%feraodé‘) of the

gﬂgggi ans such as electric
cygln ers egefgogﬁbgﬁh e drawi ng so that the
| at er prhg sbudall enfdadaseddd and 142 can be noved by

pushing or pulling themby the actuating rods. In the
enbodieBht, aalEourhk esmodinept13dF | kherédpvaegiomy will be

contrql .the laterally syin l.e ard.pl at d.th

" aPdA S et R B ARG Mt LB, BT 4RE e
W RewoBe 2N9iPEECWRERN! BeeaPRNAFI P14 e &ﬁhéﬁllﬁrbgd plan
to the bifurcation 80 is detected as shown in FIG 1

W vhewhefcarnposichbnggpatheof Hihel gmbn@lllmarﬂt I\m'e“ﬁGtSheU and
vehlcle 12'%ﬁ roaches the bifurcation 80

U8 oS GhPSRR o R S Ehe BRAG 88 ZhasFacdk dfy second
Sléﬂ@%'dﬁn@r@é e§h3$g in FIG.13 are designated by the same

reference numerals and explanation will be omitted.
Referring to FIGS.17 and 18, a right triangular
prism-shaped laterally slidable guard member 150 is
provided at the branching part of the guard rail 14. The
laterally slidable guard member 150 is connected to an end
of each of rods 152 and 154, and the ether end of each of
the rods 152 and 154 is connected to a drive means such
as an electric cylinder not shown in the drawings. Support
plates 156 for supporting the slidable guard member 150
on the upper surface thereof are provided under the
slidable guard member 150. Composition other than that
mentioned above is the same as that of the second
embodiment and the tread plate 120 and 122 are provided
at the crossing parts 114 and 116 as are in the second

embodiment.
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142 are controlled in association with one another by

the controller 130 so that the opening of the groove

of the guard rail 82 or 84 at the crossing part 114

or 116 is covered by the laterally slidable plate 140

or 142, and the vehicle 12 can pass the bifurcation

area 80 of the guideway very snoothly. [The fourth

enbodi ment] Next, a fourth enbodi nent of the invention

W || Wethexpkatba@osaftaron NtH® Judsd Wwheats 18t thé& d€hicle
iIs a plan view of a bifurcation area and FIG 18 is _an
encang@rqsiend &l ehensf oaehpéndhiendprsmchest qyrRrgurpdl 82 or

rail..1n FIGS. 17 and . 18, consti.tuent parts .the .
o B RERn S TP ERROTE SIS LAOhA iy PGS THhdable
degh@hd @tnfPest Nen S@Be ckebeLNGRIMHBI RISy 8 arrow in the
explanation will be omtted. Referring to FIGS. 17 and

18drawiing® . fsi aagaseepr isnFEGapéd wherrdlllowing the guard
slidabl e quard nmenber 150 is provided at

th .
br AAdHi he (PaPeRS e tGuEh @ AT EA11THe- g glidaple guard
Slk%ﬁﬁ'%s%”ﬂ%d rd%ig)é§ Fﬁﬁgeﬁﬁﬁdbégeafagadlsgg of the
of and 154, er

eac rods 1 and the et end of each of
t heighds t¥5amndl db4ptr s smonsectied browytdsr iretore@vstact with
such as an electric cylinder not shown in the

dr engswnsddisomalploft shel 9gaxst radgp8it ARG the slant face

sl jdable _guard nenber, 150, on_the upper _surfac _
P85 SaPe sl st iR o TRt 96, YRR, %’%gﬁ{é‘?ds‘ﬁ%ﬁgefall o2

150mo GRMAGS kil tHb W NETs €dN Wheh alBHhingednabguariasrail 14

the sane as that of the second enbodinment and the

t readcphiisue20oahtielg@amderpidvBdedthatsi hdablesguagd rail

paigg %%4mgg%d;%% %%;¥ﬁ%ér%ﬁgmgf§§€ngacgnngLnggtth%sright
triangular prism 150 is brought into contact with the
upside wall of the guard rail 82 and the base face 150a
continues to the upside wall of the guard rail 84 smoothly
without a step.

In the émbodiment, also the tread plates 120 and 122
shown in FIG.13 showing the second embodiment are provided
at the crossing parts 114 and 116, and the vehicle can pass
the crossing parts smoothly.

Next, other examples of configuration and structure of
the branching part and crossover part of the groove of the
guard rail applicable to the invention in guided vehicle
transportation system and steering of the vehicle when the
vehicle passes the branching part of the guard rail will
be explained.

FIG.19 is a plan view of an example of configuration

of the branching part of the guard rail. A side recess D
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Wth the conposition, the guard wheels of the vehicle

can proceed either one of the branched guard rail 82

or 84 branching fromthe guard rail 14 by sliding the
slidable guard nmenber in directions indicated by an

arrow in the draw ngs. As can be seen in FIG 18, when
allowing the guard rail 14 to continue to the

guardrail 82, the slidable guard rail 150 is noved

dowrt shet pabridheabhaseo $ ace FoaGedhtt AeY- shgped bifurcation,
triangul ar prism 150 is brought into contact with the
doig dd- dmMmalds ofhdbguaegess P Bavidrg eReodldsiuer gide wall

15 ' ' I f s |
2 RAE R Ert R P APRIE Vol apfoniaf Bt Agae wans

raidosld ot othentgudiea t pathe 20uar diiah | t&@ Jddiicle advances
slidable guard rail 150 is noved up so that the sl ant

f ac& rEcioth bfahterd iggn the icdgut dro greifdmirb@hiesdrawing, the
brought jnto contact _with the . u

id |1 f _th
QU IS B ShRPTRG BacthThoRO tB0FUAEA PRSI A% RBE 40D
upshpordda By tdife Wi hJ @dde ST E MOt BLY taWt hpt sadg wall

step. In the enbodi nent, also the tread plates 120 an
122 03zshom the [guEdd <o 208 tde slecwndbenbbdciest ofir broken

provided at the crossing parts 114 and 116, and the
vehi@es cfhpls £ 1491l R oddieng Pt edes vt hFfVele@long the

ot her I onf i ti ctur f

or SRt difart 60, AR O NG ELT M Bl Ro that

gughe Haklrdpphldeaabld addady\wnidwde i doguhdedng the side

vehicle transportation systemand steering of the ]

vehidleoppos itte tochihel eifgaswed 1t RO I achi tgepagendpcting
lLained.. FIG 19 is a

i S0P inaReaniie v LioRp POMaRi the Y Coh BT AR el Hy oF the
paghaef dee Qvay dagabhowh PYIGIREESS &F solid lines.

By steering the vehicle as mentioned above at a Y-shaped
bifurcation formed to have the side recession D, the
vehicle can travel in its intended direction at the
bifurcation only by means of the automatic steering
mechanism and fail-safe mechanism without necessity of
providing switching apparatuses such as the 1lateral
sliding plate 86 and driving mechanism thereof.

Next, another example of structure of the branching part
of the guard rail will be explained referring to FIG.20
showing a plan view thereof. In FIG.20, reference numeral
250 is an electric cylinder located outside the guard rail
203. Cylinder rods 250a are connected to a swingable guard
plate 251 via a slider(not shown) so that the guard plate
251 can be swung about a pivot 252 by the reciprocation

of the cylinder rods 250a to shut the guard rail 203 or
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36 of the guard rail 203 is fornmed at a Y-shaped

bi furcation, the side wall of the recess D having an
obl i que side wall 203d continuing to a side wall

opposite to the side wall 203c of the guard rail 203.

When t he vehicl e advances straight ahead fromthe

right to left in the drawing, the vehicle is steered

so that both guard wheels 40a and 40b supported by

t hbramohid] gemfd @al)l CoBtcadly the scteawdlon oE08geodlectric
the guard rail 203 as shown by circles of broken

| | FELIDAR 280 oBHRy SRS RHE FELIBAPFaZEP 1F GAEPTh@ed with

bran ' 3 h ehi cl e i

iy Loeh, At b £ fack R Is R A EHTE B8 g state
thetskHatsWahle gppesd & il10 Jd® &t darawdihe dOpgan@draben203a.
contacting the oblique side wall 203d and the bottom

si déifll Ithe phEursadd onectevipea fshdhs bgompogidsiqn . the
solid_lines. By steeri the vehicle as nentioned .
2039875 PIRRCR I Fam PR AEATh ST HER TEC VAT REely with
Si dempeeesdmytfuctén. vehicle can travel in its

i ntended direction at the bifurcation only by neans

of the awubeswmiviexr ssitei rghowmchaniBI¢akll fis |agafecample of
mechani sm w t hout necessity of _providing swtchin

aphaFf BrRSEsCEASRONS T RBTLE QA thesgnarAgat hivdaxke Lne guara
appat : i f
riying %ggat@t%@béégeffgéh g@ﬁ%r.%&%ﬁj?ua%?%%? 203a are

structure o ranchi ng part guar

W harbewexplia naditefer ring §Pobhve Therdudiatly tthelanshaped
view thereof. In FIG 20, reference nuneral 250 is an

el REPFFEVEF PAFEr E| agateuprayes W thhéhguargovg PE bhg guard

CHPLESA08 HIoR 08, LR o A s b ufe A EORRb Sy umcca.

PIBY haPdwiAl PReSWHAEHABEULHR Br¥eleloZ Blel §Bard rail at

reci procati on
the X-shaped crossover site, the guard wheels of the
vehicle can pass the crossover site more stably, as the
swing of the supporting arm 42 supporting the forward and
rear ward guard wheels 40a and 40b is more restricted by
the contact of the guard wheels to the side walls of the
guard rails as compared with the case the width of the
groove of the guard rail is wide.

Next, another structure of an X-shaped crossover part
of the guard rail will be explained referring to FIG.22.
In FIG.22, swingable guard plates 260 and 261 are provided
to be sWingable about pivots 262 and 264 respectively.
Reference numerals 263 and 265 are acceptor members for
locking electromagnetically the guard plates 260 and 261.

When the vehicle controlled by the automatic control

mechanism to advance straight ahead in the direction h,
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of the cylinder rods 250a to shut the guard rail 203

or 37 branched guard rail 203a by the actuation of

the electric cylinder 250. The electric cylinder 250

is provided with a lock nmechanismto | ock the guard

plate 251 in a state it shuts the guard rail 203 or
branched guard rail 203a. Wth the bifurcation device

of this conposition, the guard plate 251 can be

dr iveen Rastd Vp batde 8C2E0ahRlY 261t Biresisyidy to be brought in
construction. A crossover site shown in FIG21 is an

exdhs & tefte xhawpeatl tdy @ésloi\@rl%dmfﬁ Y drine Wﬂnisms not
rail where th s_203a cr.osses ea

d h
neneiar Ip Fdooitaul fb' SedPERcR R (BRE) pHfea there

Or @Atttk efichieyX-shapet sea@eSOVRE RAHic ke @%n travel
conpared with the groove of the guard rail 203 such

as sthraviighitn dhé€n@0pandingr tbes carassouadediteBy
narr ow ng the width of the gcroove of the guard
Y

Che S RELbHEGF bESGFaI oS Oe Lo AT VR SBRE Cop By FBE guara
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SWing o e supporting arm4 support| ng the
fot:war deaBdunednddriiyiBly tbeshat46a apdn4Pvoi smong four
more restricted by the contact of the guard wheels to
t herend@ggaiots the greovguatkdthgi 9§a5§ eaipar 883w frcing the

the_case the wi.dth of the € h rdra

w 487 ReXCT gr%dtt%geqs?tcfc&&el}?% qi\‘lh an e)? %pg"ga crosélg\?é%ed to

paétale@ft he gvardd dasiviy ! diuexphgi 888niaGebEi 8feb@ng of
G 22. In FIG 22, swingable guard plates 260 and 261

ar thpravoded of dHwe gvwindgublid fbodngpihetX-gBapaddcpegsover

respectivel Ref erence nuneral s 263 and ar
AR B0 ar iR BT £V ERCE RARG 191 otk T aUeL Bogrry tapst don.

guar dYePé a&rﬁ?‘tl@ég @‘E]fiug@gtre of an X-shaped crossover part of
the guard rail will be explained referring to FIGS.23a and
23b. FIG.23a is a plan view and FIG.23b is an elevational
view. As shown in the drawings, a double-deck hollow
cylindrical casing 270 is installed to extend into the
ground at an X-shaped crossover site. The cylindrical
casing 270 has an upwardly open hollow of larger diameter
and a hollow smaller diameter closed with a bottom.
The casing 270 is installed in the ground so that the
top thereof is level with the upper surface of the guard
rail 203a. A swivel block 271 having a central shaft part
272 is received in the casing 270. A groove 273 of the same
shape as the groove of the guard rail 203 is formed on the
swivel block 271, the center line of the groove 273
intersecting the rotation center of the swivel block.

A bracket 274 is attached to the swivel block at a part
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When the vehicle controlled by the automatic contro
mechani smto advance strai ght ahead in the direction
h, 38 the guard plates 260 and 261 are swung to be
brought in the state shown with solid Iines by drive
mechani sms not shown in the drawi ng respectively and
| ocked there electromagnetically. In this state, the
vehicle can travel straight ahead passing the

CregseMer psrtiphe¥kt Bt ReSEWHGUr B16EKL, henar tse vesicket 275
part of the guard rail, each of the two sw ngable
guRed efiratess 2odasndaldy exdervbinguaRening Fiogmad ¢t 8 part

shu open t anon our. _opgenings of th r f
hBE ot B AR B0 ot ARG e at LAt o Eh S8¥EnY 270,
sel ecij veh¥ctlhe “SHiGlde.can7he:st 8e6ed de@ n¥RieGEhéd t&asing
course easily. Shufting opening of opening of the

gr e@ve ahdt hecoumedtiagl rbdckag thenkcsledptd aregitdpder rod
site can be perfornmed easily with sinple construction

YePEahBehelestrdc GHd 1ordem 3 ShhpPirestedetopiit Rfacket
t hg,quand rié-yg{!zp§‘explained referring to Fl GS. 23a
ang 2%%. ﬁ? :b

3a is a plan view and FIG 23b is an

el evathéohathe Wweniche shodpprivddireddtaw Xyshaped crossover
doubl e-deck hollow cylindrical casing 270 is
i n8igel 20 theekirpatinnohtard 4rbanEsatoRASKE sHAPFOSSover

iite. T i i cal. i 70, -h
CRBTRI § TSR Ry TAP M eI B o baree by
SnRLhBE JEarRLetohOsedny tBaazhet bpracthetr £agi tHe2dectric

isinstalled in the ground so that the top thereof is
| evelindelr 2% ipdarhasurtheegubotviee 2§ 3arcd the [swipBal block

A swivel block 271 having a central shaft rt..2 IS

R VR AL ORE EALPILRO REORVEr bV R8P Fd Lo AR alons

f@%cﬂs thid® 310 ¥% A s tg]ﬁp.gBQrc%irr@ lerPIdcs dO¢8RUseRe. By
this, the vehicle 12 can travel straight ahead passing the
crossover site. When the vehicle 12 intends to turn to left
or right, the swivel block 271 is rotated so that the groove
of the swivel block 271 coincides with the groove of the
guard rail crossing the guard rail along which the vehicle
is approaching the crossover site.

With this switching device, selection of course at the
X-shaped crossover part of the guard rail can be performed
only by turning the swivel block 271, construction of the
switching device can be simplified.

Another example of structure of the branching part of
the guar rail will be explained referring to FIG.24 showing
a plan view of the branching part of the guard rail. This
is an example when a swingable guard plate is driven via

a public known railroad switch.
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swivel block 271, the center line of the groove 273
intersecting the rotation center of the sw vel bl ock.
A bracket 274 is attached to the swivel block at a
part 39 of the periphery of the sw vel block. and the
bracket 275 penetrates a laterally extendi ng opening
formed at a part of the periphery of |arger dianeter
of the casing 270. An electric cylinder 275 is

proviged ML akr ai £ A r&®e rififh Pa L UYECLi s Ny guakd plate
276 connected to a cylinder rod of the electric
cy$whdgab2g5sabgutonmsictal 28d + RetishawrBbers748¢j ang 283 are

ivot 277.. When the vehjicle 12 approach the .X-s e
gr%’é@'&%@?d EPtEeFRVRe LB 8F FSWE Yaﬁ% ?ﬁﬁeﬁa’gﬁggl%g%sg’uard

tzgqlg{:gsz%’.ekef%iﬂe%c% hah@Ha12h820 s RS ¥atnShR&lailroad

I's rotated by neans of the connecting rod 276 by
acéwatthg The giacd pateyddhdan Basswonghby the switch 284

groove 273 of the swivel block 271 coincides with tq:ge 280
griemvEngf at RackoRid iof MR EFBS S whi B ORELERT

S oachi t.he cr ver, si.te. A IS, ;
| SRPA A LIE LA S Uit o) Y Srdfgivea by ene
CrOscoN dlenrd £ 280hen 188 vielhicahe df a Dberdnd mechamitsm(not
left or right, the swivel block 271 is rotated so

t Fehowhd providedofto Hdres\wiamh - bl bERn MFeChniE k8> of the
mﬁth,thﬁ gQove of the guard rail crossing the guard

r e ng ich the vehicle is approaching the

Cr 0S3QVeheSklve tcWildy tduoi Wit RS A4 Geo el egtid guard
of course at the X-shaped crossover part of the guard

r glatarzdicbpeadap tbdg e pulblitcuknowg tadlogadeswitch 284,
bl ock 271, construction of the swtching device can

b g nPeYiredCapn Ben AT XkEND 2 bf 18V GCStre of the

bran%@tﬁ%n@ﬁ:ﬁexofexample of structure of the branching part
of the guard rail will be explained referring to FIG.25
showing a plan view of the branching part of the guard rail.
In the drawing, reference numeral 290 is a guard plate
consisting of a plate part parallel to the branched guard
rail 203a and a plate part parallel to the guard rail 203.
The guard plate 290 is installed to be slidable by means
of a switch 292 having a sliding mechanism 293 in the
directions k. Reference numeral 291 is a catch member for
receiving the extremity of the guard plate 209 when the
guard plate 209 is positioned to shut the groove of the
guard rail 203a. The switch 292 and sliding mechanism are
of public known construction.
With the switching device of this construction,
selection of course can be performed only by sliding the

guard plate 290 by means of the public known switch 292,

41



the guar rail wll be explained referring to FIG 24
showing a plan view of the branching part of the

guard rail. This is an exanple when a sw ngabl e guard
plate is driven via a public known railroad swtch.

40 In the drawi ng, reference nuneral 280 is a guard

pl ate sw ngabl e about a pivot 281. Catch nenbers 282

and 283 are provided to receive the extremty of the
SWs80&kl ecRilfgtcapal pe28@rrfaf aloaeceasiIgr ab dBdpased with
public known railroad swtch. The guard plate 280 can
betBaupgspycfhewingied 2sgmandphate.rasl- prpjdgvice can be
rrechani.?md285c. The ua{d plate 280 can be |locked in a

st BFRVIEE %Y &Y y*T% t ecei ved by the catch nember

282 AndBRePYeRBAPS eObrast 2akitha-dRFNaH S Hritiich SIWWHrt of

provi ded to the rack-pinion nechani sm 285 of the

swkheh q264d AsatiBe st chiengxelatreils nediggosiatg t o FIG.26
swing the guard plate 280 by adopting the lic .
knSWHY &9 "ig Q&d"’sﬁﬁfﬂ&’rf’fzé‘&‘,e b¥ ﬁ@cﬁ‘é\ﬂ%gaEﬁn°€g?‘ﬁr%‘é?’&gd: ail.
at N f r i
Do BaPLar e PR W LA IR ERe 2P $E8 S0} A Brovidea
rederd iMgshap&dd2burshadiong td pleas Midablé iheéirections k
branching part of the guard rail. In the draw ng,

r ARfehcEeABMStdIVe2aD i s a guard plate consisting of

B8 BALL LB 0 s PRONEDSH AHB Lo ft bR s o

and ap e ‘guar

guss 4l Plate £P0qbsméBRAANLRM 306 bassld delirallsmeans1iding
of a swtch 292 having a sliding nmechanism 293 in the

ditheet gwagd tpl&beer errcedhfffersin gl | gearcaithadented for

for re ei.vin the extremty of the qu rs gl ateaz(%gmembers
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OreNer98eiP8ng the extremity of the guard plate 300 when
the guard plate 300 shuts the groove of the guard rail 203
and when the guard plate 301 shuts the groove of branched
guard rail 203a respectively.

According to the switching device of this construction,
the guard rails 301 and 302 ate provided to cross each other
and driven by means of one switch 304, so the device can
be provided at low cost. As the guard plates driven to slide,
the device can be composed more simply as compared with
a case the guard plate is swung.

FIG.27 is a plan view showing the change of attitude
of supporting arm 42 supporting guard wheels 40a and 40b
when the vehicle 12 passes the branching part of the guard
rail.

The supporting arm 42 is supported by the bogie of the

vehicle rotatably about the support shaft 45, and the guard
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guard rail 203a. The switch 292 and sliding nechani sm

are of public known construction. Wth the sw tching
device of this construction, selection of course can

be perforned only by sliding the guard plate 290 by

means of the public known switch 292, 41 so sw tching

can be perforned nore easily as conpared with the

case of swinging a guard plate, and the device can be
proNeded abalovd cot .arAnatipgroekednimief tdter soiporeertofng arm
the branching part of the guard rail wll be

exp? apheBlasksr Saf Wit ng 2bhes FeRPRG ta shiadft vi2w of

th | t_of .th j 1, 9. quar
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two duar are provi

Y-shapedoBi AHEC2he@n ali®hif tHé debbRch8adytaet @asilk 303a as
and | respectively. The guard plates 300 and 301 are
slshowy hEamsroWsahswihehveBdsle 3 2atgiaived snadidnitdg guard

305. a nmechani sm.of slidin he guard pl ates, .
aief B 18R god 305 alpidnr Yor i Baapreo trEPEr silte wats
NWer doB0Bna" §uERHCRaTAMTHRBS thel oG \HIWte 280
tﬁgPégéfeif%gégfO?hghgu§?§ plafé 3003whgn the gugid ©
plwii EcB0Dsshubaghlte igrtao\ee sfatbetgushdtr 8he 2@®ovendf the

when the guard plate 301 shuts the groove of branched h
QUERRES 131 b9 pdspher YvehgPeACREHFRG oM nend ons of the
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angh €y enchy sRaNsing onechdrdLém 3046 sddtheiledi can the
can be provided at low cost. As the guard plates
drdeseriptipndef thee HbvsEeedde WaavhpiRedafsse normally.

:{Xﬂﬁ%ly ansl’afggggg:g%nw toQ:cuarsCas:‘?nt hghguaégtgln%tt%ci S steering
mechanism 26, the vehicle 12 travels with the guard wheels
40a and 40b contacting the side wall of the groove of the
guard rail 203, the guard plate 280, and the side wall of
the groove of the branched guard rail 203a, as shown in
FIG.27.

In this way, the vehicle 12 advancing along the guard
rail 203 is guided to advance along the branched guard rail

203a safely without the guard wheels derailed.

METHOD OF INDUSTIAL APPLICATION OF INVENTION

According to the invention, at bifurcation or crossover
sites of the guideway, smooth traveling of the vehicle
provided with automatic steering mechanisms and a
fail-safe mechanism consisting of a guard rail and guard
wheels in the guided vehicle transportation system is made

possible, eliminating problems that the tire of traveling
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FIG 27 is a plan view show ng the change of attitude

of supporting arm 42 supporting guard wheels 40a and

40b when the vehicle 12 passes the branching part of

the guard rail. The supporting arm42 is supported by

the bogie of the vehicle rotatably about the support

shaft 45, and the guard 42 wheels 40a and 40b are
supported under the supporting arm 42 at places

samidek thhag e stpperinsbatihe 4dpehinfl & 20he vinevotvéeof the
vehicle 12 travels along the guard rail_203 and then
almgrtihéamlam:me@l gaatd where 3bBe guarthowwl by CZPSSRS the

h, h 2 | h
an’a‘)ﬁ ¢ o?'{?(l?&# arc‘%a{ﬁ%g%rs?erwg%o tse%%jg vvas'lmﬁ%eh? Aq%ﬂdeway

groove of the guard rail 203, the guard plate 280
which is brought into a state to shut the groove of
the guard rail 203 at the Y-shaped bifurcation, and
one of the side walls of the branched guard rail 203a
when the automatic steering nmechanism 26 detailed in
the description of the first enbodi nent operates
normal ly. Wen mal function occurs in the autonmatic
steering nechanism 26, the vehicle 12 travels with
the guard wheels 40a and 40b contacting the side wal
of the groove of the guard rail 203, the guard plate
280, and the side wall of the groove of the branched
guard rail 203a, as shown in FIG27. In this way, the
vehi cl e 12 advancing along the guard rail 203 is

gui ded to advance al ong the branched guard rail 203a
safely without the guard wheels derail ed. METHOD OF

| NDI | STI AL APPLI CATI ON OF | NVENTI ON
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According to the invention, at bifurcation or
crossover sites of the guideway, snooth traveling of
the vehicle provided with automatic steering
mechani sms and a fail-safe mechani smconsisting of a
guard rail and guard wheels in the guided vehicle
transportation systemis nmade possible, elimnating
problens that the tire of traveling 43 wheel nmay be
bitten into the opening of thaigsoove of the guard
rail at a part where the guard rail crosses the
roadbed at bifurcation or crossover sites of the

gui d . .44 CLA 1. _Structure. of bi fur, ' . £
e Siar e vB A T fupp S R RloRan cx Y stee o
vehi gl fadhaPSPRr hahhoa ey fedMdie tWHEHparvakiiehe system in
travel s on a pre-established gui deway; the gui deway
beimick ensebied eot ravkilsand a pght- esdaleishefd guhkdeway: the

left and right traveling wheel s _of the vehicle travel,
L i fOeel Aok el SEn bre 1Rerusmd Thnt, roiiPgas on

r Q\{ﬂdiﬁqq%%togna H@ﬁ]gqgfa?\;gfinﬁ%é&@o% ShaResh DEPMravel,
| ai own

on the surface of the depression along the
C entemp reisiai orb Eowaesd bleat wes ks readblests t bad epgwird rail

tg;ﬂggard rail is_ level wth the surf aces of the
r @f atshanealcFéesdi RgVigoditethaped SLPOMAL131d down

o%erélpeg g’é{f‘%?g& fo%r éﬁgeaégggffs&%%t a\g{ber?éstﬂgdcre%@er line

st
wheel S Tespectrvely by nean actuators each being

P wesh ftle HRRIbOgst B8 £hQBttROGop o tHeaywardheail is
vehi cl e being provided with guard wheels inits

uAdorest Wd thotlae shiyf apeq dfatbearopibeds it h'éh@u‘é‘PJBiiCle being
P g SR b B SRty b T Yeering
Peidier¥n8b1s and rear wheels respectively by means of
actuators each being provided for steering the front and
rear wheels; the vehicle being provided with guard wheels
in its underside rotatably in a lateral plane; the guard
wheels being received in the groove of the guard rail with
én ample clearance(clearances) between the periphery of
the guard wheel and the side wall(walls) of the groove of
the guard rail being laid down along the center line of
the guideway; a fail-safe mechanism being constituted by
the guard wheels and the guard rail; wherein
a movable guard plate and driving means thereof are
provided to switch connection of the groove of the guard
rail at a branching part thereof, and groove width Wmin
of each of the branching guard rails at a part thereof
crossing a roadbed is narrow than groove width W in regions

other than the crossing part and larger than guard wheel
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t he guard wheel and the side wall(walls) of the groove
of the guard rail being |aid down al ong the center
line of the guideway; a fail-safe nechani sm being
constituted by the guard wheels and the guard rail
wherein a novabl e guard plate and driving neans
thereof are provided to switch connection of the
groove of the guard rail at a branching part thereof,
andigmedweer VG dth Wi n  of each of the branching guard
rails at a part thereof <crossing a roadbed is narrow
than groove width Win regions other than the

cr stbgguwutrea%% laam%’uﬁm&yaégtg\hgﬁg cf)‘gsgb@g‘i't Eite of
G “2. "Structure of a bifurcatton site and crossover

Si hegoidefafUh v iagCoo B I1Wih A ChaidBelin Wi¥Bidiwidth Wmin
groove wwdth Wnn of the guard rails at a bifurcation

paPtf Hpe Hrard sedl paitta bifarreatianmarbwnharogeeses part

widih Win.regions qgther than th i furcation part

A DT OEo B O G = M Wy e pirer ehan
gughd wheakcAitah 9ar® ada SkbdEdVer Part WF Wheaguara rail
site and crossover site of a guideway in a guided

veandl damgarspdramt goardywheml iiage téraGvehi cl e

travels on a pre-established gui deway; the guideway

bei ng consisted of left and right roadbeds on which

| eft ' e,k | . {he, yghi ek
N i P Aot
raal guiddeagt ia ehajuitiestvehi Bagi Bgan spahiepedogr opyeem in
laid down on the surface of the depression along the

cefrérh| 3 yehisghedarvieles PadRiR- 2dtaRad shied gygdeway: the

:ggla%é%gvgy{ %’iglivnﬁ’]i %t]l)rg\s/glglt:\ré]\ndt tg)ft I?ei?gr fanﬁcgr%.ggf'{t tpc%eadbeds on

; g provided wth onmati C

StRRLEN SHE B rightSt £87ENEng wheels of the vehicle travel
a depression formed between the roadbeds, and a guard rail
made of a channel-steel having a U-shaped groove laid down
on the surface of the depression along the center line
between the roadbeds so that the top of the guard rail is
level with the surfaces of the roadbeds; the vehicle being
provided with automatic steering systems for steering
front wheels and rear wheels respectively by means of
actuators each being provided for steering the front and
rear wheels; the vehicle being provided with guard wheels
in its underside rotatably in a lateral plane; the guard
wheels being received in the groove of the guard rail with
an ample clearance(clearances) between the periphery of
the guard wheel and the side wall(walls) of the groove of

the guard rail being laid down along the center line of

the guideway; a fail-safe mechanism being constituted by

46



front wheels and rear wheels respectively by neans of
actuators each being provided for steering the front
and rear wheels; the vehicle being provided with
guard wheels in its underside rotatably in a |atera
pl ane; the guard wheels being received in the groove
of the guard rail wth an anple clearance(cl earances)
bet ween the periphery of the guard wheel and the side
walel Gwand)widelheagdobhe ebardhaaduar wheti¢imbei ng

laid d I th i f . th id ;
f ai 7 BAPBOTSC AT BLRFG BB AT HYO4hS ERETs 0% Fre
g?%%li%éﬁ]q:é)t R 1 Cdrfld ot DTS it MRRGYN € WL guard

ate and driving neans thereof are provided to
saiificlatcanneciunsabfobhehgreofe a@md he guard rail at
a bifurcation thereof, and a novable plate and driving

meaRdRQ YRP bBTP kA B RN iR 11 S NRanD I TP Y qF oprovided
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region ard rall" crosses a roadbed sot
ble giarablra platie i$ fdyeentwheregtne gaavear rbhia crosses
groove thereby preparing a flat surface level wth
ehyoedddisedo £hag riee mevable platiecasi BRVeid dcapdug or

crossover site of _.a I deway_according.to claim 1l ar
§?Vﬁﬁé% qw%ﬁﬂQY?nﬁHﬁ#%byg%ﬁ%ﬂaﬁﬁggeaiglg%gﬁgF asiGrevel
Later ahyy Mdiapl e about a pivot at an end thereof,
wher eby connection of the groove of the guard rail at
the crossover site can be switched by sw nging the
guard pl ate by the drive nmeans. 5. Structure of

) : a .
irf S CRCTST S Pife 2aRA TOr6Sdh ATt Siti% oK °F Ofif Wekday® 1 te ©F
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plate 1Is 3 right triangular prismshaped guard
guard plate is a guard plate laterally swingable about a
pivot at an end thereof, whereby connection of the groove

of the guard rail at the crossover site can be switched

by swinging the guard plate by the drive means.

5. Structure of a bifurcation site and crossover site of
a guideway according to claim 1 or 3, wherein said movable
guard plate is a right triangular prism-shaped guard
member laterally slidable, whereby connection of the
groove of the guard rail at the crossover site can be

switched by sliding the guard plate by the driving means.

6. Structure of a bifurcation site and crossover site of
a guideway according to claim 3, wherein said movable plate
is a plate provided in the groove of the guard rail so that

the plate can be moved up until the upper surface thereof
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menber |aterally slidable, whereby connection of the

groove of the guard rail at the crossover site can be
switched by sliding the guard plate by the driving

means. 6. Structure of a bifurcation site and

crossover site of a guideway according to claim 3,

wherein said novable plate is a plate provided in the
groove of the guard rail so that the plate can be
novedlegedniwiiltht hbeupper ofuthacgunher egfil £herele\wdiugging
with the tog of the guard rail therebytfluggins t he da
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nedRsthe, ggeoyet drce bsf abls i REeenedi wétheyt interfering

Crossov sit.e.of . a gui dewa cordi.ng t im3,
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slidabl e provided on the roadbed so that the upper

surface thereof is level with the surface of the

r oddb8trgotulrgt ofhe biftacedddre ssitiel dnd tdrosisoyer site of
means to cover the guard rail. 8. tructure,(gj;lg

. 8 ] a
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pl ate and sai d nova ate are controlled in
assbhatathenuppeihsaathcet e e A icontevdl eritloddiedsurface
in a ground station in accordance with position o

;
t RE t¥Re ereadbedniel Ehak thacbafachay. bo. sEifduRy e drive
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gui déway accor Wherei n groove width
Wrin of each of the branching guard rails at a part

t her eof
8. Structure of a bifurcation site and crossover site of

a guideway according to claim 3, wherein said movable guard
plate and said movable plate are controlled in association
with each other by a controller located in a ground station
in accordance with position of the traveling vehicle on

the guideway.

9. Structure of a bifurcation site and crossover site of
a guideway according to claim 2, wherein groove width Wmin
of each of the branching guard rails at a part thereof
crossing a roadbed is narrow than groove width W in regions
other than the crossing part and larger than guard wheel

diameter G such that W>Wmin>G +2 C, where c=lmm.

10. Structure of a bifurcation site and crossover site of
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crossing a roadbed is narrow than groove width Win

regions other than the crossing part and | arger than
guard wheel dianeter G such that WWi n>G +2 C ,

where c=1mm 10. Structure of a bifurcation site and
crossover site of 48 a guideway according to claim1

or 3, wherein the guard rail is nmade of a channel

steel having a U shaped groove wth flange parts

f oangdidlewlaye alcapwdiegchootlahm 3i de 3wamhemfin Hdhe guard
groove to extend laterally toward the groove. 49

rail is made of a channel steel having a U-shaped groove
with flange parts formed at the top of each of the side

walls of the groove to extend laterally toward the groove.
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