STRUCTURE OF Bl FURCATI ON AND CROSSOVER SI TE OF

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
exanpl e travel s on a gui deway, the vehicle being
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strong external |ateral force due to a gust of cross
wi nd, etc. exerts on the vehicle. Technical Background
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vehicle transportation system in which a vehicle supported
by traveling wheels such as rubber-tired wheels for
example travels on a guideway, the vehicle being equipped
with an automatic steering mechanism and a fail-safe
mechanism for coping with a case malfunction has occurred
in the automatic steering mechanism or strong external
lateral force due to a gust of cross wind, etc. exerts on

the vehicle.

Technical Background

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,



The nechani cal gui de nechanismis superior in point of
view of safety and reliability, however, structure of
bogi es to which the wheels and driving nmechani sm

t hereof are nounted becones conplicated inevitably, is
increased in weight, and results in increased running
costs. Further, it is necessary to |lay down the
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28b and 29. als a schematic side elevation »
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the vehicle is steer teerin
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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 reducéd.

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 plari
view of the conventional steering system. Referring to

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




vehicle used in the new tramway transit system the

vehicle 03 is a vehicle used in a newtransit system

and travels along a track 01. The vehicle 03 is

supported on front and rear bogi es 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 systemincludes on-ground devices

02, t ceiver.09. a GQILS I Vi .
Olovghtig e&erglhntq} drégwgg: VIG5 ti‘ﬁahve i°cl Q’éte?‘é %?eé’%g‘ cle
by bar bs ng vtérewsteei@d)&n A peuwretahyiofsysterexinidedravels
I %round devices 02 are laid down on the track 01

alo

JORA? &3k Ph - tThe ¥6higtleq0frktisrdmerted epdaHy: and
SpegbhikCo i o8 s 'w@ﬁdhssHBHBE‘téﬁdb?nrm&-oélﬁen? wheels 05
on-ground devi ces. The specific information includes
t heatitachedi hherghonu'rﬂb@rwhm taon dmivemdyl dariveer agiktors
|nf8£nat%osteggd cgntro% Ffornﬁklon of the concerned
on-grotnd deVPEET PY 2Ppeft?dh ¥ At or mati on(geogr aphi c

site imNeOlstRidrAMg isS stRiOMfRIIVAR <€ VICYrDuhG de¥ices 02, a
posi tion of -each on-ground device 02 such as the
absEF%R%F%BB?Hlﬁ%té‘E@PﬁﬂvﬁﬁdoévsPaﬂ%@t¥?%nﬁ§¥lce 010, and

ref Srants AR Hevidd 38" rhEagkn r P HSS T 3

condi t i onsﬂ&* tﬁ’e tracE atT tﬁgegs#?fég Jf‘@1 %Ea on- g?zun +ng

devt;lmawhaeilsatsst Aep yuadl bty oftopuatuieedomiground devices
gélcat on of the track are nenorized in
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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



The steering device 020-is a device for turning the

wheel 05 under the steering directive and conprises an

el ectric or hydraulic or pneunatic 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, |evers 056a and

056b for left and right wheel 05 respectively, and a

tier d.957 for connecting the | evers. ,en %he example
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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 rod 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.



a fail-safe nechanismin Japanese Lai d- Open Patent
Appl i cation No.2006-175962(patent literature 2) that

can secure safety when mal function occurs in the

steering systemw th sinple and Iight-in-weight
construction. The fail-safe mechanismis conposed
such that a guard groove is fornmed al ong the gui deway

of a guard rail havin a groove is |aid down on a

gui deway along t he _gui deway, and the vehicle is
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roove of he 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.



DI SCLOSURE OF THE | NVENTI ON The present invention
was made in |ight of the background as nenti oned
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
probl ens nentioned above that occurs when the vehicle
passes the portion where the guard rail crosses the
roadbed and to secure snooth smntchln%‘of cgnnectlon
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According to the first invention, connection of a
groove of guard rail to a branched groove is done by
nmeans of the novable guard plate so that the guard
wheel s can transfer snoothly 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>WnnG + 2 ¢ as

nment.i oned above, the traveling wheels can pass over
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a guideway in a gulded vehicl'e transportation system
i n m@éckhianbsnehic| edyshigutedn byprehestabionsdtcdd steering

gui de .. the gui deway. being consjsted of_ |eft. and
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bet ween the roadbeds, and a guard rail made of a
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the surf ressi along the.center |ine
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the front an
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 éteering systems for steering

front wheels and rear wheels respectively by means of



rear wheels; the vehicle being provided with guard
wheels in its underside rotatably in a | ateral plane;
the guard wheel s being received in the groove of the
guard rail with an anple cl earance(cl earances) between
t he periphery of the guard wheel and the side

wal | (wal | s) of the groove of the guard rail being laid
down along the center line of the guideway; a -
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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



I'n the second invention, by conposing-such that said
novabl e plate is a plate provided in the groove of the
guard rail so that the plate can be noved up until the
upper surface thereof is level with the top of the
guard rail and noved 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 we 1
of tBRSSIrINAF nERRisOPeRingpefi A eolTeRE Sq PG00 I Tai

guargmf@dﬂlyc@ﬁt%%u@ ?REdL AR0s OPENnSL %ﬁbe&'ﬂﬁg%@@i@ being
plate provided in the groove without using space

out idderhd.ngwarthe @pening.l n the second invention, it

is alsQ s |table LQq 50TR9se uch th sa

pl at e 85 i; g‘tfélflgl R EIRS r?rcocvulrdé'goyggtahqltomatlc

roaca&@éx&elgt h@bhfahﬁsmpe,ﬁ: swyf asteirhaneebrits éewets on the
with the surface of the roadbed so that the plate can

be §’lqhd-°d-3¢vt Hee geieLeebrave bs coFomaticaddar i ¢ef¢d and the
::bdat é@fg s%nthé § FARRIHE IS oéfttlﬂ% %Eé’ﬂi/%ae& wihout
gua ra| can cl osed or opene Wt ho usi ng
[ nsmbata;aaaegothbhelgeom{m@fof heheggawagdr galil. ablle movable
drive neans of the my. bl e pI te can C tructed
ety Blate | Anch @tbaro ARvToaAtoR hos RAa TREGAPE
guard phatke apgdrsei dnenalba ,Pldlee oo Gy PAdteGiidre the
association wth each other by a controller |located in
a govemd Jwdtl opreémsescsheamamdtiath bosreppasef sHaply by
trav h u C e
CHEEAGNTLAL S e B s o8GR Ui Bate o
t hechrbfsurmgtpm ehnithe cguatatuicaield demp agt By ua.shapedvearlng
groove in which guard wheel s supported underside o
t hePR&ERSCRRA| 3t e’rg o 15PStot Ashiey sQr BaLBEERGRES ‘6°’E’ﬁa‘ihere°f
conggcghﬁ g.of groove of the guard rail is swtched by
novi ng the novabl e guard plate by neans of a drive
devi ceThéameoienanthtéret iwnlthroposhe ¥ ov\eewing Henvention
guard rail is arr d_at.a crossin art where_t .
SuapirhBrhe; 8ons b Rar P iRl VAP RCTRED e Y Sr T Ty of =
wheghgaefrayhanvehi ghfadd avehscilbhe réalpohe atadnpasstem in
over the opening of the groove of the guard rai

snoskhCh awehdgl et eave ke onop RUfr A ishpdaeéfeway: the
b?'ﬁgi@e% nbéﬁlhg % ?sgg%@ ng)fo et:é'{eﬁ'{é)qylegtﬂ.n%oadbeds on
wi thou e

urren Vi brati t her
conghidh ledt aﬁdcnrmactraheghhyg winde Bbbe&, tlemstebasiei travel,
mai nt enance.
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



According to the second invention, a novable guard

plate is provided at the bifurcation of the guard rai

havi ng 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 swtched by noving the novable guard plate by
nmeans of a drive device thereof, and a novable plate

~is provided to be able to be noved to plug or cover
eaclresfr vpenlagsths V@hé@\l@sbeingmif%q gith guaggivdpels

where t, [ LI a .

propdh ing BRRLPLEL ;SEEPRER Bl AHRERRC FLER o guaxa

Whi Gihddls: beangltegeinatlia tie tdr@oveho£|ithec gnapdssail with

over the groove of the guard rail at the cr.ossing part
wherd® @@ uﬁFSaFSPFeéFgggﬁgnFﬁé)rB%EmﬁﬁPrﬁﬂ%&%ﬁéﬁéﬁﬁﬁy of

as qﬁi@?ﬁﬁgd%ﬁ@ei heh£ape fiatheadi w11V et tR8. groove of
In the first and second invention, the vehicle can

tr adle wuarduraihebgingdlahdefigwnfalorg idig (jenter line of
contacting the side walls of the aroov t . db
t eaPFggﬁ‘dagév? favz\@l safe m chtagztl%g\ g?f.lfl? g(?hstltl%te Y

guar ces provi de urcation o

t he wpeagharrai Whegiautaaathe ghaedi pgilsowhegainence of
troubles at the bifurcation can be reduced.

In the
first anBoseRbPAINATENPLBAS FPdi§r6WéP8r§BFQstﬁ£9§ﬁ%} are
guard.otiigeal foBHELOE &b n %fe%hehglv.bBGea&kWthard

i
grodve wth ??ange parts forned at the top of each of
t herasiideatahkl pithrtheéignobhereofexanAd | ateral ly

RESERUIENGS s ik TN s TS R

tragepekt abiLeNt§YSi€Y or cover each of openings of grooves
of guard rails 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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‘FIG 2 is a cross section taken along section line A-A -
in FIG 1. FIG 3 is an enlarged view of apart
encircled by circle Bin FIG2. FIG4 is a contro

bl ock di agram of the steering system of vehicle in

the gui ded vehicle transportati on system FIG5 is
a flowhart of vehicle traveling control process in
t he gui ded vehicle transportati on system FIG6 is

a drawi ng for explaining the vehicle attitude
r ediiggsitngnvanthengui ded vehicle transportation

SySten}n the first and second inventions, by composing such
that said movable 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; or such that 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; switching of the groove
of the guard rail can be performed by relatively compact
construction.

In the second invention, by composing such that said
movabie plate is a plate provided in the groove of the guard
rail so that fhe 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 mdvable 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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FIG7 is a plan view of a bifurcation area of gui deway
to which the structure of crossover site of the first

enbodi ment of the present invention is applied.

FIG 8a is a plan view of the bifurcation area of

gui deway showing a laterally swi ngable guard plate in

the first enbodinment, and FIG 8b is an el evati onal

vi ew t her eof . FIG9 is a cross section taken al ong

section line B-Bin FIG 7. FIG 10 is a cross

seCii®h kakerkorlpdrd 1306l @hel bPening iof khe groove of the
FIG 11 is plan wewshowgthetread of tire of a a
t r agalerAgTahderasnba FHRERRPaCREIR (With W O ipge inside

‘guar a.c%I {)fc{ﬁéaerééﬁe oroEbef:d M the of | kel drive means of

i's a plan view of a usual joint
par tthef mbkebleaghede and &@Qﬂbtrgcaﬁdenbwg@ﬁlw an

ot e R L P b S gy ane

t he g3 GUrd+HBL @ 1R Hid voaalban el eR a&fsotdiat&enomﬂth each
enbodi nent of the present invention.
other by a controller located in a ground station in
accordance with position of the traveling vehicle on the
guidevay.

According to the first invention, a movable 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 1aterally rotatably are received
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 vehigle 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
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FIG 14a is a-side elevational view show ng the drive
mechani smfor driving the tread plate in the second
enmbodi nent, and FIG 14b is a cross sectional view of
FIG 14a. FIG 15 is a block diagramof controlling the
|aterally sw ngable guard guide plate and the tread
plate in the second enbodinent. FIG 16 is a plan view
showi ng the structure of the bifurcation area of the
third enbodi mrent of the present invention. FIGI7

IS Bylcing €Me HOMDIG §Hersiplladdibe mefanishef a drive device
bi furcation area of the fourth enbodi nent. of the b
pr e§BAFePRy e ghmovabippiatesis PraiidafedopPartRied© Pe

Of hBeeRIAEILB% PRl etl A o28pEni A d'gtbEvEWH Guara
rails ir; 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 first invention.

In the first and second invention, the vehicle can
travel without the guard wheels of the vehicle contacting
the side walls of the groove of the guard rail and devices
provided at the bifurcation of the guard rail by 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.1l 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
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FIG 19 is a-plan view of an exanple of configuration

of a branching part of the guard rail. FIG 20 is a
pl an vi ew of another exanple of structure of the
branching part of the guard rail provided w th another
type of laterally sw ngable guard plate different from
that of the first enbodi nent shown in FIGS 7 and 8.
FIG 21 is a plan view of an exanple of configuration

of an X-shaped crossover part of the guard rail.

Fl Gog2vbi818! 80 VhEVG®L aéd it 1RX AR pfr t3it/ilod! W@ tem.
of an X-shaped crossover part of the guard rail

provi dBES i t hst wo Fheeehnry ofi ngdbielguiravpl hrgs control
FI G_23a i ' f f om.
ot gr%%e'sé ing% g éhg‘éfsﬁ VXchfQOLbsgsgéggp{;ﬁ%,@ system

cture o crossover par
guar drgid. @rievadetawi id ForsweikpehibliagkthankeiEG.e 23kitude

is an el evational view expl aini ng swi vel rrechq{}‘i sm of
i i ) system.

t heTSAFGEFLBPOLR. the gy¥dog Yeh FFaRsRe I &

anot hegy@xAnRl & Plaft v HGE Wi 0bikliechE@8aNdPga A lgudfdeway
the guard rail provided with a laterally sw ngabl e

guakd phach dhievertictunecke pirdosoRr nEitei PERthg first
devgggbdiment of the present invention is applied.

FIG.8a is a plan view of the bifurcation area of guideway
showing a laterally swingable guard plate in the first
embodiment, and FIG.8b is an elevational 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.11] 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.12a 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.1l.

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

. FIG.l4a is a side elevational view showing the drive
mechanism for driving the tread plate in the second
embodiment, and FIG.1l4b is a cross sectional view of
FIG.1l4a.

FIG.15 is a block diagram of controlling the laterally

14



FIG 25 is a plan view of another exanple of structure
of the branching part of the guard rail provided with
a slidable guard plate. FIG 26 is a plan view of
anot her exanpl e of structure of the branching part of
the guard rail provided with two slidable guard plates
FIG 27 is a plan view showi ng the change of attitude
of supporting arm supporting guard wheel s when the
vehi cl e passes the branching part of the guard rail.

FI GABhdab1a HeReMigus del §aatlee\wdid AheOftr@aeileite in the
provided with the conventional steering system
FI GsE319nids egabgdhmeati-c front el evation thereof.

FI G 291 s¢heqat ¢ pl i he, £0 Lepal of tn
Ctoer i R5abS: C SDEPAT oo i B o TP KR B e
Pr ef ebiedreaboch nexds odf thaetlpind @entboidiventti ofi ¢ [present

now be detailed with reference to the acconpanying
dr awi "G¥e"F1°®s i nt ended, however, that unl ess

particpt@riy spegi pbhad WidENsHAtng MEr k8kEcture of the
relative positions and so forth of the constituent

-par bd fiugcaltéorndoea nehtthes famr theemhpdipeateef ddre present
il li%tvre%ttiivg only not as "imtative of the scope of
t he presenf’ i nvention.

FIG.18 is an enlarged plan view of the branching part

of the guard rail in the fourth embodiment.

FIG.19 is a plan view of an example of configuration
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 a plan 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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A plan view of a guided vehicle transportation system

is shown schematically in FIG).. FIG2 is a cross
section taken along section line AAin FIG1, FIG3

is an enlarged view of a part encircled by circle Bin
FIG2, FIG4 is a control block diagramof the

steering systemof the vehicle in the guided vehicle
transportation system FIG5 is a flowhart of

vehicle traveling control process in the guided

vehi cl pr&! 28SPOrd 1A vi%et 88 aROEhEL G RamS16 oif aWir@Gture
for explaining the vehicle attitude redressing in the

gui dedl thehbrhachimgs portaef obheygeand railpzdidfied with a
FI GS..1 2, a_vehicle 12 adopted in the guided
vehisﬁlﬁﬁggn blgftdaﬁlgr?%éystem 10 travel s along a

gui dewpyc 0d¢ is alhAa Ll ivieway£0dnconetrsésample aff sqmaicture
ri ght roadbeds on which left and right traveli

Who 1SS LS PEARCHAT ATt 6F  BRE (THATS T BFSVA1ed with two
deprasgaghe’ guaed hetween the roadbeds, and a guard

rail 14 made of a channel -steel having a U shaped )
gr ooveF1Gi 217 doswa omlamevsan fshowviofg tite ddmnassiofn attitude

along the center line between the roadb t

Fop o8 RO TLH 48 FupkeT EVLY e TRSCbh Paeargy chiele
t hepheadbedie bkanehahgl paakl 6t BRE gublkangeipart 14Db

is tormed at the top of each of the side walls_of the

gr ooveF i@ 28a ehdl Patsshemaf icowhde t MR bHOR, °4 EhyEdHctLe
the ].fr:lo@ggggl %%Qha{:ﬁenggn%r%:ééﬁgfa@é?ef{hé stem, FIG.28Db

traﬁspor on system ody of the vehicle 12
i s sespendrdmania fFront bdgwaetibnantemep€&ar bogl e( not

shown) . To the front bogie 16 are attach right and
| ef t g&%g%%o?t gahﬁg}a gnglsp Wﬁa ﬁ%ng-'q'te _quélvenQ:J.onal

st eggggggngos?ggmﬂ.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’

ot cBFEhruEY SRRSHERLTOR) of rHE BN FI0 10 O

at t achatk férafe V8RB0 AR NGO PREE Pi-ésen thibarentiiopswdll now

core type. Next, a steering nechanism 26( see FIG4) .

wi | pe tailed with reference to the accompanying drd&wings.
It is intended, however, that wunless 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 control block diagram of the steering system of the

vehicle in the guided vehicle transportation system, FIG.5
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expl ained concerning that for the front wheels 18.

That for the rear wheels 22 is of the sane

construction. As shown in FIG! and FIG 2, a front
steering arm 28a is connected to the front wheel 18a

to extend frontward and a rear steering arm30a is
connected to the front wheel 18a to extend rearward.

To the rear wheel 18b is connected a rear steering arm
30b. Atie rod 32 is connected to the rear ends of the

I earisShefldwitharts £ 36ah iald 80hAvhY imgadisn ofols plteriesal in the
joints 34 respectively for rotation. An end_of

oV AIE a0 b GFe ARTARTRRE AL 8P| SYSSARecPRd (BAG o 15 2

f or walagh 18R0s PRI ifa i@ of £ROv e £E1 & AT +t31 08P ¥t dsSling in
spherical Joint 34 for rotation. The actuator 36 is

at t ableedutidehwehighe boghepebtathenaeyahedr 36 i s

d of | ecty] d_bal | .
reohart AT i HiE -4 FRAn o ov AROBES d pHATRR TS T8y the

hydgatldea sehigieytiraflepoptatibRasys0EAr10 travels along a
so-cal | ed Ackermann-Junt type |ink nmechanismis
confY4868vBY Phe tie rod 32, rear steering arns 30a and

30b, | | s on
o Yl b UH 2,00 2 depihabpls sl

wheel can en turning.
Nextvhighatef theed seidth twiticlavied ievgp Whieeds. 18hcin@dflianef the

d wheel s 40 is of lindrical sh .
SupBSPLENS: okt S5RYoBy o & AERFETIIS ar ACFOH; Rgfveen the

undspaadeas! hha LoMRRE 3nRd 1 epd Wahde €88 Bakhannel-steel
t hereof respectively. The guard wheels 40 are received

i n hagingshdpethapesbgrosver haigdudownr ap| the sirfaeg of the
the!ié Pg gBQSré g‘n G}:%ee E:P%t%%diiﬁ@ {;% QLeLh@h%rx%%vcﬁJeds so
The gﬁar% rarl J£134 s prefrerably orrrea such that a
f | atget lbe adepdsthatfisatd watianwdrsd 1ekre Lgetly eeHa Gurfaces
both side walls of the guard rail 14 at the th)e art 14b
the‘?%o‘fhe roadbeds. It is preferable that a flange p
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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respectively as can be seen in FIG 2. ‘The guard
wheel 40 is preferably nade of material having high

vi bration absorption property and hi gh wear resistant
property such as urethane rubber or materi al

contai ning steel belt used in rubber tires.

Bet ween t he peri phery of the guard wheel and the side
wal I s of the groove of the guard rail 14 is provided a
cl earance respectively smaller than a perm ssible

cl eaxaledpaldocbnbemriiay shaltl €y SDethWntkthﬁlswﬂ&ﬁ That
the vehicle 12 to right or left is restricted a

| i nifedd W8l Fear f'fhﬁegrﬁr A&l 1St ﬁethFhéaﬁ‘ﬁaPanﬁ/ﬁ’égf’ 2g" -

does nR¢ GORKLAGH tfri% S dedvalrls .of Lherghooyee&fiddearm 28a
guard rail 14. Usually a total cl’'earance of about 80nm

- 188nwensestedr bd beewbeantheheetl | bherto gixtend franfward

wheel dt id | th
SUp BB T s arnrastsifarth 35 hF HEReE R b the FB6ne wneer

in the t udi na

di r egll 08 Rftdntervakbivalka.iBo Silpspﬁéhedvl&!el isbceat@mincted
the bogie via a support shaft rotatagﬁ% about the o th
supBoF?a§h%\‘fetelb’ék%\ﬁlt“hé“oé%elz‘stﬁﬂ B9 3e 1y Sﬂ?nﬁﬁsﬁﬁs o the

arTQﬁgQu@f G @il 2hé J{eeéﬁ.r% QWA @Bat BRaS#6b ASE means

e gul deway 15 as shown in G 2 or laid down on
theobospharm&aa depnéssBdnrespestizkdngfonergtntdaay

L5 DATaRIOEL RS, HBls A SURPRELL DM LUl

| aytgovile GUYH AP @ phke g¥atkk Ifidnt tsltee&yageamamaa via
accommodate flexibly to actual situations.

confesPhagired 4eisdnrivbtEo¥hEotathard &hE éPtPﬁé'—Or 36 is
fr On{:}:é%ﬁ@&'ﬂ@tﬁ%@&?ﬁ"t % %A}% PQ' r’lthéqgéﬁugggrfﬁ !ﬂ@rcdomposed

€ supporting arm so that the supporting
ar no#Zamledectric motor and ball screw feed mechanism, it is
also suitable to adopt a pneumatic or hydraulic servo
cylinder or linear motor.

A so-called Ackermann-Junt type link 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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directed in the sane direction of the steered front
wheel s 20. The steering nmechanism 26 is conprised
of the actuator 36, novable rod 38, front steering arm
28a, and rear steering arns 30a, 30b. An interl ocking
mechani sm 48 is conprised of the forward supporting
arm 42 and connecting rod 46. The spherical joint
34 provided at the forward end of the front steering
arm 28a is conposed as a twin spherical joint 50 as
showasplckliedy A eafl pé tbennbwabie.zo0d 38 connected
to a drive part 56 of the actuator 36 and _an end

the cofegtrRg whrpldOate PESRREEPLY 13f % RE “r%‘i%’fr%{ L R
of LESaniWatﬁoqgébEQrBE%3%@:&:‘@%‘& inghrk?e&l\!\ﬂrgsistant

spherical join In a state the novable rod 38 runs
abopeophetgosuebt anqurechaite [k endomatiesr iady gigpdaining
rod 38 is connectﬁd_to bugpgr sgherical joint 52 and

t heSERBLoPeLhe U E8BANERt FHBPFDd"4B°F & connected to a

| over ghAldifahd %iefitip'i_h@rgf oehentWyha shie€nlanditiie side
50. By adopting the twin spherical joint 50, effective
utiwhihsi of thesgueevpsofosbppbprard redialfty ishgrovided a

act gilggzr:al;??ei Srgggg@]&gge?g asphggLing tﬂiaflecgai V%esrinﬁ%%lible
froma control “neans apply steering force to the
| ef é1éap0ahcaheBbut8ommod shaltéedrsmdhbdrdevigtion of the

transmtted fromthe front steering.arm?28a to.th

i gYSnE bR AFR AL IPIOT RS ELS FES L IAEEER T T WP Shgd value.
andyf i£nbMa32st I, St Guas of Ph681 o Wl sasbtat it BEt the
is also transmtted to the supporting arm42 via the

twi sidphealladf  hatgBoenddireianf redl4d 4 afFuaidy a
supporting arm 42 is turned.in acc CE, W df et
actg%f?JOn ?a’f?‘féc%c%fue#é’ru% 89R™s o ?ﬁ%ﬁ’utlhse@s%%p%rti ng oo
ar mie pgex igHe¥ed oleot hb eyt wileledChhancind stilie wmdas of the
wheel s 18, that is. the center |ine connecting the
cend'@éprxd ofathe both guard wheels 40 is brought to be

di r ec?ﬁg iy LSl %i.rﬁeﬂ | QR QhatR§ §hORheWRAIP thfinal

Ther ef ore, 8 travel s along the tramway
W tdhtéet Domiot wheevshil@ladis supbactiedgat Hd ssiceatgal by the
of the guard rail 14. icle operation

o1 AP = BEPRRFIEAREG: FARaRATY T5oRF GRE fUgPort shatt
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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As -shown in a block diagramof a control systemof FIG

4 , a geographic site signal on the track 01,
position informati on of the vehicle, and contact
detection signal are inputted to the control neans 60.
Thegeogr aphi csi t esi gnal (geographicsite information)
is position informati on sent from non-excited
on-ground devi ces 02 which are laid down at a
subscri bed spacing on the ground along all over the
traclirkQtes expnd veflei diddet Has ofFi phé Grtegfredhtront wheels
related art. The information sent fromthe on-ground
devi?®s 02 includes discrimnation nunber of each
on- gr opld AGMICf g e nRAT sk £8 14 iPalilsdn okl @K actuator
i nformati on, and control information. In the position
i nf @dnamicoratdree ¥od| 38ed frea tattsanina oa¥di ABke pBAntrear
of each_on-ground_devi angd distance fo S eNCE, +
poiﬁ%éeF?n?sagﬂftggﬁe ?gbUsgnt%%ﬁ%ﬁ%%%%%églékéﬁgé%{ﬂhé? s
devicoRprised b HI0S icbr@drdnée@ppett oig afrnv @i @@ comn®cting
signal having information where the vehicle is
posFPPRofld, the position of the vehicle being
cal c j [ MEENG (evTTeTe N il of
02 og%g%ﬁgg%%ﬁf%% (%%gﬁgﬁyggiitioﬁ%%gapggg%en),E%ﬁ?se
Si ghhksfrdnt ettatdrdmoneanbeda dfs tbwpwbed|as aptwie spherical

signal s _of rotation numhers of .the driye tor C.

" EE TR TSR 308 - 0A™ PG RE FOR BIY YRS Toa 38
vehiehBebE88) o AL PIr€ &Y @ tEENAEHEH g GBNERE, an end
etc. by a radio signal. The contact detection

si gpdl the congiepibing aed dhcrre d9nfqctahder thetERpeRrd end
to rii m 4 r ' .
of %E%hséupggn%se ea}ctlng grl% Zﬁukﬁgnﬁ% gkstlfg t&?ﬁ a.stdl'ﬁﬁ'lcal

e guar el's or° a steerl e sensor
proyoiet 60 tilhe aSteiidgti®ahatashe 26pde38. rdaseebove the
that the guard wheels 40 contact the side wall 14a_of

the"@?’b%‘& 159 trl?éi g‘b%r dTPSi |enf4_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 is 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 control nmeans 60 includes a track information

judgi ng nmeans 62, a nornmal traveling control neans 64

for controlling the steering mechani sm 26 when the

track information judging neans 62 judges that the
vehicle is traveling on a usual linear 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

vehizd esattndtidshe eﬁrp@eﬁiﬂig;gnms BB Fortumetidessi e same
the attitude of the vehicle when the track informati

j udgtiFp e of ubie £reRt vReRLS M cFBAE s %Hn tﬁes‘f%lf'f%’ﬁrllne

ar e%d}fnéﬁtflq{d:aéﬁ@rbé}{@@rsmof hen@UbdeRAYuard WhHEels 40 is

control neans 60 may be provided on the vehicle O in

an dffougdtti tloebe plicrechiechiasthéesamm |dt1me|q¢g-°@eﬂf efhgfront
d|n cent r ereby st abli.shin I

sys 5t ol I“&b‘ﬁe&e *&nt S Ivler?“"q'e gj‘l@ aq’t:e&%t Fgong the

proaesmway Wikt expl aidwed wifears |4rmgnatf tonichetin@fthe side
FIG5. First, the track information judging neans 62

rraké@ljll‘fd@?emh@ Suagiergédglphic site
Si gnal IGQEQQr %@x’i%l%' t&péfﬁﬁ&?t bgﬂ)trgis%ﬂ" i)Qe explained

vehicl e position information, etc.,(S1l). The track

i nf cefetrrdng kg FAGSIEARS .62 | udges V\,here the vehicle

is and what part of the track th veh| e.is

{1 avel Mg homdy 18,4 B} %fdﬁg]gfaaw & 528 5%+tSY5rte§"ta o -4

areg OfedyFabrhdi @9 tar edi glal h@ngutHeWaackheo) Hd@oig tion
nmeans 62 can judge beforehand the presence of a

st ath§armagdion; efit il viediiele .sﬁaripceaFvet ectipn signal
SovEEs! sHBLREeaNEAdngl cLRECUS hBLES co. MON 1L 1S
gi ng e

j udge he r aCk “I"Rf SF & ans 62 that
t he vei'hecl e lgsot_;ﬁ:apahbng it usuahgﬂamggbgrephmur veckite

part, control of the vehicle is perforrred b\é £
nor WBEOFMaFarPdg cbhit r MOSIEEMD s4inforpatin ‘mfent  £rom

trayghlBgcG2RE 8h-GRAARaO4c HELEE! 62V 0RIEN  HBe VR & Sown at

is traveling and décide a steering pattern based on
t hea cwirsant ipod spaodngfort ibevatowhe adona Akl tqvmtt!atfa?ack

él zed b fqglegtaggra‘{q% 8&?8&%}’%&"“ Lhe Ceg%tg %ﬁg; The

t 0 fﬁﬁgnaat%ﬁt Eendt £L61h rmuéildrecgra@nélcgmicé@ amencludes
actuator 36 to commence automatic steeri ng accor di ng

t o dhecriménphjopamumber (97) edavien opn@roumt deeire. its
1ﬁepa£§‘-h§l Sr %.%tbo\.[r:m% Qﬁl of tJt:QSkath %Haé@o& 0 Qﬂhd%ontrol

1nformat:|.on. 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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‘Whet her the guard wheels 40 contact the guard rail 14 -
or not is judged based on the contact detecting signa
during the vehicle is traveling under the automatic
steering pattern, (59). Wien a trouble happens to the
steering nmechani sm 26, for exanple when the vehicle 12

is in danger of running off the guideway 01, the guard
wheel s 40 contact the guardrail 14 and a contact
detection signal is sent out. YES or NO of reception

of i9y@ teant, agh1 slet-AGnaa 5EQNGt at Borlelurtiead:, oAntheribrels,
YES, the steering nmechanismis judged to be . in trouble

and PEaRer vtamAle RE Faretiar QURRATS 86, TR ITHIEINGE - ote-
t he g5t fgrsl\ﬁQgﬁ%hég's%rﬂd ok HH96H {0 Gnd 11 dPLFBEhe vehicle

operation and the automalic steering according to the

st ediriomg apabhétnriagc cenitered coM@tdding ceffergorteal by a
by the fail-safe means 66 is performed such that,
fir&fIEReS4BPBMatic steering is switched off to cance

the st®ed iddhticd e afdtidddshandid he siga 3@nt when a
mechanism 26 is put in a free state. Then the front

whedlimitgsepeostabtedhp thcthoiRRRTBing RFm 42 or pulse

sup i Wi \ kS, iCL £8e PVn & B
conBehbblf Jt Bbotar il el RR'GHEM vheonaobt £k 6 Plad Rovce
of sbasgrameridfed loe gharstearindg mecHuatisns 26t hetc. detect

vehicle 12 is guided by a nechani cal feedpack.of_the
confBet Yre aTglabeedifedP sCABt AR ULFarsd'(&)ealeliﬁia of the

(81§}poweaftbﬁesgssﬁnga&@mnd is reset, (S15)
In this way, safe traveling of the vehicle is .
guar ariheedcoytpe by ingiamg th@ fiacludebe arehngchke idfo@ymation

wh bl e h in the steer] i f
AR PR oty AR T TR o

Pas&§6RELE1LIAGS RO &t HérLidd hechaaiemd.26 whdienthe itsrack
judged by the track information judging neans 62 that
t hely&pFEabion 3pdalngmeamsof 2r ITIPEathdh iy Mebitle *s

t het¥§péﬂ.§? 'ocrsn NeYIG tlEf\e%txaEitQBithr arkhi 6214 PFvea area

poi nt, cont by the vehicle attitude redressing
meaos GBei yuidewaryeda failheafentwmegng)y66hEovelpegiforming
attitude redressi ng neans 68 iéeggrforne

_ _ _ _ H such that, = .

{1 SRR SR EORE EPEBI iRy STESEHIS TR BRTo (17!

Thegkp &5 SHOV tPofibFeb. aWlied Rehicle 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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vehicle 12 arrives at a vehicle attitude redressing
section 72 where vehicle attitude adjusting nenbers 70
are provided at the both side faces of the guard rai

14, the attitude of the vehicle 12 is redressed and

reset forcibly by the vehicle attitude adjusting

menbers 70 via the guard wheels 40. That is, the

steering mechanismis reset in initial attitude by

mechani cally forced feedback and the attitude of the
vehinelh@is1262S makels | Fubbfentist | @lf Sttalee @eoblt@phic site
gui deway 01, (S19). Then the steering command is .

r es€dgnpdggpographigepi toHafqEma sigphpagetnat thf vehicle
Veh?%'s?[t%%np 35300 mag ohehbele  qlshiyt Vg @958RSERGormation
section by a geographical site’'signal fromthe

on- gudghdgdevace 602 jufiges)wherestther vahiphe tiey anflgvhat part
nemA¥ det er m ned based .on the vehiche Bos'tio raight part
i nf 8EnERP orEaissd)e VAkdGiendSaht BRI BIst e ing i et P

Steering 1

sSW behgdrP8a 32/ br 888t 80n AKONRS} biFu@ehitAGnCANBANGE the
according to the newy determ ned steering command is

senguidewh . a¥heai vdgdBgt ReapINeh ceaniwian peforehand the

steerin S28) Jhe w dth. be the ot s ,
wal 568?hfée°gu%r%t?’é??n'1%'%%%‘%{%%}?c‘flgl at'tituofgje curve
redeessi i sectran matdeseaneaddofoththeepiale. wheel s

40 to _contact the walls, concretively the wdth_ is
det er MR E G baSAIRGAY oI TRACK SRROTHET O HiSHRg Joans

of fhe.guard, yhegl s ciThe; d o s Agl oh eNGidu0f sitiight or

vehicle attitude redressing section 72 along the
guacdrwed fdrts cdentreolnefl the beelatcleaks Degifipamehdty the

the | h, of t hi f Ly 1-3 ti th
| CrBYRRGE ERRTOAARY) ok Thet RPEE BA%n the veni cl o 12

passesrHBo¥MANCELaveling control means 64 detects where the
vehicle is tr.aveling 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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attitude redressing section 72, the guard wheels 40
contact the attitude adjusting nenbers 70 provided to
the side walls of the guard rail 14, as a result the
direction of the supporting armis redressed so that

t he guard wheels 40 can travel along the guard rail 14
W t hout contacting the side walls of the guard rai

14. Therefore, when drifting to right or left or

yaw ng of the vehicle occurs due to various

di & Yrhgrcess . e it hbtdeeeabpthonuahint &dnt acaddessetion
by the vehicle attitude redressing neans 68 to th

. e 2
i ni siarabrigyidedlecded .t a86 BReBSSFT ed et FFERIANT meghRA LIS
vehi gl g, 8044 1% d SO S35 SR QBRLEe1368 Bhefl Padbl¥are
provi d a site just near a station in order to
keejpean€066 £cind lvasrmamee, [talewsereriagymecbhaigndishgudged
platformaof the station and at a_site just near a .
b1 TEPCRFI G dVRFTHEAroRCEaTben s o [l sagtecrine
As hasoPeely JesCindesk abomey Pl €defisa drwighdd arsam) .

curved area, station area, or bifurcation area of the

gui deWire chmtyvehity dherfablaafe MganfyEf by Defd ommedcsuch
i nf tipn_judgjng 0 , veld N, Pcid@ off ¢
vehgégg’iglﬁ%ﬁtgéﬁlgg%gygfgé ﬁ§$%% I?ﬁgviﬁgﬁg %ontr%l ©
nNeagsnédl e iesiild thid @ e dicdsmitioy BBansd68heosteering
fail-safe neans 66 is selected in accordance

ith.th
j udBeEAni Yy 28ai 818 aAR PITHDITHAYP -o?-'hﬁ_ﬂt‘b‘h%grfnt Wﬁeels
stegged.d fs%\églaeiag ﬁgf thhenyebhehe San e dupporased; azaddz,

efficient and h speed traveling is nmade possi bl e.
Whewh hatt inovetmieort decuestirictled byethe rgpreadiam s hhpgguard

t he guard wheels 40 contact e side wal | d
gr oo 4t“h‘§"§’t‘1a¢‘t? FéHF ‘ﬁliollr}d*at ﬁg Q/Ié%%?éﬂ;fzg?gthe guar
gui gech By tPRaguss d thal YehdcleoisafLhyiand beld abichanjical
- of traveling of the vehicle can be secured even when

el feadhaain ot dives SPRtRIRE SfeERPnUAEL HHSht 2P and guard
A ey §heeriig) MENANERE 4 fo SO W Elset, (515).

travelt ng right and left sides
are tunnghid eadi,r €efe tthaveaimgof aiité gvahatlehss gagranteed

tinme by the conbination_of the tie rod 32, fropt
st dOF i P Hn 2 gthe e Spldr SAER G oANT 3%6 %%%ﬂeEFFﬁg trgyple

46’1%%#?.4 A 3Gre HeQldity HedMihlsh 6 RAT fttigRENMdIR 12,
Cerana:iI gazéty 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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[ The first enbodi ment] Structure of bifurcation of
the gui deway of a first enbodinent will be expl ai ned
referring to FIG.7 to 12. FIG 7 is a plan view of a

bi furcation of the guideway, FIG 8a is a plan view of

a swi ngable guard plate, FIG 8b is an el evati oni nal

view thereof , FIG 9 is across section taken al ong

section line B-Bin FIG7, FIG 10 is a cross section
taken along section line CGCin FIG7. FIG 11 is plan

Vi eethoWena 4 hgri-hioad Qft tar @ebficiet ravel tide Wheakesning
the roadbed at which the guardrail crosses the roadbed

i n EREtipRst2 whBaE YNtClepELidpadi §F bip g MeRPEFs 0 are
conégpghgggl af UHY R 5Phe £ L OUDe §09-F1G 120 4! Stne
an enlarged plan view o? tﬁe crossing part in FIG 11.

Ref attifngdtoFltBelvehheleuar ils n@drelsb dst andhessedf foraibly
two_quardrails 82 and 84 at. a bi_furcat{')on

.8 f
 hobE R abig1e aET] Hite PAIRS R ROTPERE L iE T puara

ral

i s pheyidedoa kaheraklytnw Bgabkenguabdnandkh 86 reset in
swi ngably about a pivot point 88. At the bifurcation

ar edn8biadraghiteded(y pachasi¢elily fereef ferthntk gad the
among, bot b | eft and ri.ght rgadhe i5 %10ltat
br aﬁgﬁ%agu%?fo% ntrf?/\overhé"g:gﬁe 2 Sg g%ﬁggélbgtn%]g%lq\eﬁ?t are
Si def uppergsideway 1 G (H19 y oamhkad theardieesioff conmanwd is
roadbeds 98 and 100. A signal signal line 102 for
trafRPPEti 2B variety of signals to the vehicle is
embeddgd \undarar oungds afy ddifs Rnfl4" eaki PEn2Ees B pAlsslelde the
gui devvayndl. As ssﬁjt)uvmdbi%n FIG 8a and 8b, a s
depvelsiche O tedé grenee swider seksigni @2 bnid gangrepbical

sw ngabl e quar | gte 86 is provided to. e :
herHEprashad £ 6m ok o etelat S iferdr o (e e g thsrna
t hep 4EeF s 11de nelviynge Bad-MORGH B B3 dnptREerdif,clangoaition
switching rod 108 is connected to the plate 106 so

t hatnfovemapbenr. p(82%®) 86 is swuing by laterally noving

th ' i r 8 . S\ pl 64
supBitd S5 ROLLRG A IO Y TORR A Sub PEF1 PP L2 an
104auttdmd hiec dept€ssimn . ibvhmdlyd nacawrdireg svid clilveg newly
rod 108 laterally in directians a%/ maan?P Ofﬁ\? 36 &
dr iGARFHERER StReSForRapfelarstiihdo the SGFR3RRF S to
Ul £ drpa SYEING SO g | hEsPEYOL point 88 so

that the connection of the groove of the guard rail 14
t 0 t hEhgrwbdth dfe oreerofthiehbobhavibhe waguls ¢fr B¢ guprd rail

selected. Wth this conmpositio t he groove of the.

gudr? rdi 49 s VEHT &e&ittd‘téﬁehelre &% %ﬁwesgegg:rl n 72
I dide t¥2 i & IO U YudhriheHbedsShepto Td@itdiot ehevvalls, -
t he guard wheels received in the groove of the guard

r aidonredoiety e Wiiditdr dat Aeiermpreduipibaneefgen Py 1mm
can proceed to either t he br he, 0 1. Th
oot D - Shan,; cbs,caEaRePhs "Fe " GRE (hE LMD, he
whaehgiteceinel iéngth hef tne oéhibtegnatiendef redeessing
guard rail 82 or 84 conme to_the bifurcation, the_gu

ar.d
whéecsiam d2nappagethet$13¥R Giidotd df Fﬁ*éegﬂaflad?‘awbe at

14. ! F'?@ e AP dl%Qa?ac'ixd 2 WeinGhatehe prle@atraba
an&elaésftt ritorn vélgitng wheel s 18a ar?%618b travel 7
r edpacttiivelsy tdree length of the vehicle.

Therefore, when the vehicle 12 passes the vehicle
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formed on t-he roadbed 112 of the gui deway, and the
guard rail 14 is laid down on the bottom of a
depression forned between the roadbed 90 and 96 al ong
the center line of the depression. A signal line 102
is also laid down on the bottom of the depression.
Back to FIG 7, at a crossing part 114 where the guard
rail 82 crosses a roadbed 100 which branched fromthe
roadbed 96, the width of the groove of the guard rai

82 isttiddquetedPefs i BB WORt 72 hathbheyuwitar dwneels 40
wheel s 40 can pass through. Also at a crossing part

116 affdract RRequi it yde PdgusEAsgsmember s PRI GAAGH ¢ the
br a'%:ilh%dwgﬁ.gwgy%hrgg Qf“&j I%Q.l tlge g\@ q Q‘egtll‘: hlﬁ'xegﬁgg\é%tlon

e guard rail I's narrowed to a m ni num w d
t hatoﬂ hike g;m@lp@mhmgl a:rxﬂ&scmﬁpassed fsrootigaat the guardzw@eels
10 are shown cross section of. the_n

of ﬁﬁbcaﬂaFﬂaY%}la¥ﬁn%lﬁ? PB§§dn§abérf4fﬁﬂ cgﬁ%aCtlng

thaten@df diHe NPATBE SFakfel YuardPrtaililOih0gehbeerbpe, when
conpari son sake. For exanple, wi dth of the groove of

t he dpdfivdinggbarnight orpaeft 190 vaywing efnrhedeyiPe occurs
250rg@e\£@§h zgpf(a%]ad%estt%ﬁb%fnc%%ar ghgﬁk:légdés é‘g:%@nvehlcle

wherea roove 0 € narrowe
118iissrédatesseaasy tmeb?eihiamunam:lihuaed@@rmg)ﬁndarra 68

bet ween the periphery of the guard rail _and side wa Luge

of tRetBGalBifdf ‘_’L’_{Bgilft?lan@'é pare 198985 ERYi At
| at er aply tv%‘i‘ﬂrcq. hsteaeeas apgafeLaedgatsdbeidp e are

of the rail, Mﬁdt bet ween the ends of the fl anges
1183refeeabwctmmoidetm e toperiityy juks tt eaygrosvatdpn i order

d t of th d | 118
oohEnEeeh | eSamerE Shfpidh hetiett ¥ pANIYO M ene

trageht@grmWhel ta8 ts"t%ﬁlQﬁﬂb%ﬁdlo@t ata tet€r gasitngnear a
part at which the guard rail 82 crosses the roadbed
100bifurcation 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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In FIG 12a is shown a conventional joint part where
roadbeds continue with a gap, and FI G 12b shows a
joint part in the systemof the invention. In FIG 12a,
convex and concave type joint part f is forned with a
gap of 15. That the traveling wheel can pass over the
joint part of FIG 12a snoothly without the traveling
wheel bitten into the gap when the gap is 100mmis
verified by actual operation. In the case of FIG 12b

f . . ] alf8n hNgccurs
gf %:ES PLESETL d&é‘ﬁ/ : tl.ﬁtehf Mt @ nOhallB@nepEBHhNG

€ narrowed part of e guard rail which crosses a
roadhedndi speaalhy hschiattsmi 2&d to be 100mm for

exanpl e, as nentioned above. Wen the width i
the trafelfPRg THeRF129 &ﬁ?%ﬁa\‘slf“bvéf t e T de ?sg%ﬂm that

SnDQLQLXlﬂﬁ&r“ﬁ@ei£“bﬁMyaﬂh.4erbft§ﬂghﬂtéhdihéﬂtpenﬁng are
turned to dix.'*ect the same direction at the same time by
the combination of the tie rod 32, front steering arms 28,
rear steering arm 30, connecting rod 46, actuator 36,
steering of wheéls is performed with certainty.

[The first embodiment]

Structure of bifurcation of the guideway of a first
embodiment will be explained referring to FIGs.7 to 12.
FIG.7 is a plan view of a bifurcation of the guideway,
FIG.8a is a plan 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.1l0 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 the roadbed at which the guard rail crosses the roadbed
in the first embodiment, FIG.l12a 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.11.

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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of the groove of the narrowed part of the guirde rai
118. According to the enbodi nent, by providing the
swi ngabl e guard plate 86 at the branching part of the
guard rail 14 in the bifurcation area 80, the guard
wheel s 40 can proceed to the groove of either one of
the branched guard rail 82 O 84 sel ected by sw ngi ng
the swi ngabl e guard plate 86 and vice versa with
certainty. This is achieved with

roadbed branches off in two roadbeds 98 and 100. A signal

signal line 102 for transmitting a variety of signals to
the vehicle is embedded underground at the bifurcation
area B0 of the guideway 01.

As shown in FIG.8a and 8b, a depression 104 is formed
under the guide rail and the swingable guard plate 86 is
provided to extend above the depression 104. A bottom plate
106 is attached to the underside of the swingable guard
plate 86, and a switching rod 108 is connected to the plate
106 so that the guard plate 86 is swung by laterally moving
the switching rod 108. The swingable guard plate 86 is
supported on a supporter plate 110 fixed on the bottom 104a
of the depression 104. By moving the switching rod 108
laterally in direétions a by means 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 th;i.s 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
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certainty also when mal function occurs in the steering
mechani sm 26 or any external force exerts on the
vehi cl e when the vehicle passes the bifurcation area
80. Al though operation of the steering nmechanismis
switched off when the vehicle 12 approaches the

bi furcation area 80 as descri bed previously, the
vehicle nmay be allowed to pass

formed on the roadbed 112 of the guideway, and the guard
rail 14 is 1aid.dowp.on the bottom of a depression formed
between the roadbed 90 and 96 along the center line of the
depression. A signal line 102 is also laid down on the
bottom of the depression.

Back to FIG.7, at a crossing part 114 where the guard
‘rail 82 crosses a roadbed 100 which branched from the
roadbed 96, the width of the groove of the guard rail 82
is narrowed to a minimum width that the guard wheels 40
can pass through. Also at a crossing part 116 where the
guard rail 84 crosses a roadbed 94 which branched from the
roadbed 90, the width of the groove of the guard rail 84
is narrowed to a minimum width that the guard wheels 40
can pass through.

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 1lmm 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.11 is shown the tread c¢ of tire of a traveling
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the bifurcation area 80 with the steering nechani sm
swi t ched on. When the vehicle 12 travels with the
automatic steering systens switched on, the guard

wheel s do not contact the side walls of the groove of

the guard rail and the swi ngable guard rail, the

vehicl e can pass the bifurcation of the guard rail

snoot hly and occurrence of troubles is reduced. [The
second enbodi nent ] Next, a second enbodi nent of
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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 fromthe traveling wheel

does not exert on the electric cylinder 128 directly.

FIG 15 is a block diagramof controlling the sw ngable
guard guide plate 86 and the tread plate 120(122)

When a vehicle position detecting nmeans 132 detects
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According to the enbodi nent, the vehicle 12 can enter
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travel ing on the roadbeds
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t he opening of the_groove of the guard rail_82 or %34 hich
cr #§ R anfiBLargdth o PT9o VAL OF b ecT iR ﬁalga? » Whic
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right side proceed at the crossing part 114 or 116,

and tth@fy ¢hieclgunak@ carilp84s ciies sFinfg)rtdwt rogdbed 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

31



area-80 of the guideway very snoothly. [The third

enbodi nment | Next, a third enbodi nent of the

invention will be explained referring to FIG 16

showi ng a plan view of the bifurcation area 80 of the

gui deway. In FIG 16, constituent parts the sanme as

those of the first enbodi nent are designated by the

same reference nunerals and explanation will be

omtted. In FIG 16, a laterally slidable plate 140 is

pr oknhdedratatheosr @Spipgapaty dfld mher a ddhasbranaeeted to
guard rail 82 crosses the roadbed 100, and a

l.at eral |
SI | &BBl BPAPEE&ALASE] S BIPEAPIALE AL IEA RY 5t £d the

116 %g&gef&%hg%%g%fh%dcQHﬁéQtéaiﬂo ’gﬂe JieSee1i i&ﬁ the guard

" roadbe l'ateral 'y slidable plates 140 and

142rake §% byi al@dvad .t fhe oihealgper of kinced 2¢ryerovided
are Level with the syrfaces.of the ro ed .10
respeeREVERG, LR E lﬁ%iuif??fé%}%‘aso%gﬁfe 1%%‘@&%‘6‘% 120
146 gt 146513 £ 3bbahed A QdpiesFidn 0Peearcbroiitkda under the
laterally slidable plates respectively. These

act hatten §drofthe guaad EAiLBAUrdty & FEIASNsPEHOR] Of the

el egtric, oyl inder 18NQYA 118 Lg 4 W 19 s3@1URAL in the
thegﬁlé{(e%%f{ryﬂgl .‘%5%%1% gﬁéhﬁ% and 142 cgn be rmvled

by pepbésgion.paldynipnddremody 12be afttia igkpatotisec cylinder
In the enbodi ment,_al so the contraller

130 | i.d
Lo LoR Torannedtadie Poidupodtd Fnsigks L34 ES UREE the
theyl k€13l d Lasl bdakl €atd @tigStiédla s dfdnd I, by which the

assocl ation wth one anot her when the approach of the
vehttéad 1p1atet HR Gi furvoredndgon andetreyed ¥R-sHHfR the

bFitins hel ALGRAF IENY S5c8baicebBh e wish e
bi f gas84 vieSls ddteivieial 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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sw ngabl e guard plate 86 and |aterally slidable plates -
140, 142 are controlled in association with one

anot her 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

bi furcation area 80 of the gui deway very snoothly.

[ The fourth enbodi nent] Next, a fourth enbodi nent
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rd rail pli bletotheln ntion

ﬁtlc"l é”"tr]r;llrf’IO ‘gtﬁ}beh SRS an% QKeer éllgn%%gt Lfurcation
vehlcle when the vehi cl e passes the branching part of
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FIG 19 is a plan view of an exanple of configuration
of the branching part of the guard rail. A side recess
D of the guard rail 203 is forned at a Y-shaped

bi furcation, the side wall of the recess D having an
oblique side wall 203d continuing to a side wal
opposite to the side wall 203c of the guard rail 203.
When the vehicl e advances straight ahead fromthe
right to left in the drawing, the vehicle is steered
so tdiada I30t lo £gaaed grideway49argndmdBbniypport ed by the
arm 42(see FIG 1) contact the side wall 203c of the
guard FEre PphrdcemReddmeRtLircl es of broken Iines.

Wien ajilowi ng tihe MehighSaimed £ a¥el @lonmnider tganehed vpe
guard rail 203a, the vehicle is steered so that the
guarekpiladales efexmdngObo ARGk sboming ienglepevieyeot the

B T L T

si deonaltli takntthea St @ nearhins ab tafo S OBt HY L1 s tledodfiment

sol Ia(Jj:‘eI Igggignated by the same reference numerals and
explanation will be omitted. In FIG.l1l6, a laterally
slidable plate 140 is provided at the crossing part 114
where the branched guard rail 82 crosses the roadbed 100,
and a laterally slidable plate 142 is provided at the
crossing part 116 where the branched guard rail 84 crosses
the roadbed 92.

The laterally 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 drawiqg 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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By steering the vehicle as nentioned above at
aY-shaped bifurcation forned to have the side
recession D, the vehicle can travel in its intended
direction at the bifurcation only by nmeans of the
automatic steering nmechani smand fail -safe nechani sm
W t hout necessity of providing swtching apparatuses
such as the lateral sliding plate 86 and driving
mechani sm t her eof . Next, another exanple of

St 1 ush i @aie Gaarar gedd 8g L1ad t adfeicha yosmidhyiad plaitels 140,
be explained referring to FIG 20 ShOMAgg a plan view

t herb# atencpptrodledeinpssos imiiemWizbone agether by the
el eclil E- M ANdelo |90l QLSRG QUALAEALo80S of the

Cylin are connected to a sw ngabl e guard
pl atgudsd wvadl e8>l oxles{ not Hwwossithapatthel guaex 116 is

pl ate 251 can be swung about pi vat 252 by e
r eci ety (ﬂ¥(ﬁh%Iﬁ?ﬁ%ﬁﬁlﬁgéFlﬂgﬁéSfSQ atg§ §%€t°fh%42' and
guarghd aldn Z0% Of2 ddpnsded wiareiratbafsd dYed N0 of the

actuation of the electric cylinder 250. The electric
cyl igwietew2s0 verpramdodddywi th a | ock nechanismto | ock

t he gu?ggg ﬁégtg5%m olegégge it shuts the guard rai

203 or guar ar ai
Next, a fourth embodiment of the invention will be

explained referring to FIGS.17 and 18. FIG.17 is a plan
view of a bifurcation area and FIG.18 is an enlarged plan
view of a branching part of the guard rail. In FIGS.17 and
18, constituent parts the same as those of the secong
embodiment shown 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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Wth the bifurcation device of this conposition, the
guard plate 251 can be driven easily and accurately
with sinple construction. A crossover site shown in
FIG 21 is an exanple of X-shaped crossover part E of
the guard rail where the guard rails 203a crosses each
other. The guard rails 203a are narrowed in w dth of
the groove thereof at the X-shaped crossover part E as
conpared with the groove of the guard rail 203 such as

shown Rtk €he kb £OEIEE S e guaiadeHee By dilﬁﬁrlwviwegucle
the width of the groove of the guard rail at th
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the ﬁa?ﬁ?%?fw’lPﬁ’égipfg'f)ﬁgaﬁfgf‘errl ng to FIGS. 23a and

23b. Nezt238therdeRhApl¥sedt athfildurilidrs adld structure of
el evational view As shown in the drawin

dou‘b‘ll% hredchigld oRRsy RRAIPFRIFOTLS iRAF 029 S;lge igr9oyq gf the
Si t%)l%% n‘f &he C%Q%Qa gfoﬁtt% d.évﬁﬁ@ﬁgg .’iﬁo&éﬂi@& vehicle

has an upwardly open
hol tﬁa&:@;ﬁofa&gebnc&mmhn@ndtaehﬂhgm thelvehricle when the
di anmeter closed with a bottom
- 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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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 centra

shaft part 272 is received in the casing 270. A groove
273 of the sanme shape as the groove of the guardrai

203 is forned 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

SW VeF dHeDgkanll mar b o30is tfemedr hphery sbhpkldeh sfavedtion,
bl ock, and the bracket 275 penetrates a laterally

ext eRRe i dp¥ALAgof citR Feftess BartviRY (3 periigpterydsrvall
| ar 9@63&'%1?1&1 'gfg flae aC§§thngE:p'oPpQﬁ‘téelt%Cttthsgde wall

cyl i nder rovi ded near the casing 270, and
connzel¢ ngf r bhle 2g6acanmadfie @030 &bey |tidervelbtcld adreances

electric,cylinder. 275 is. connected to_the hracket 274
o ST S ELop Pnd Y B6 1855 T FH R buif, tne
X- shgnetk £d GSS ¥Rk reld 8ol BhhbersiH afld ) whetld 4bheans 40b
to pass the crossover site straight ahead, the sw vel

bl ockumpmiried byt dhedaby f2beee diIGHe) comiaat ffer ide wall
276 ct in ty I 75 - at et

ot 0B 571 Bl Hubllh ERFELFOT AL AR r 81301k HRbe Boken
gr ovimes. tWigegualilotvanlg Ahada wdhigl evhtoh tidagelehilging the
i s approaching the crossover site. By this, the

vehitfianoRed ghardagai1s2P 3 g Hth aReit Pt dish§ tPRE S so that

Cr OSSR Gluatlat fne¥hENsbheaENict fakanid eddtak®ihyl BhéOside
left or right, the swvel block 271 is rotated so that

t he waldowepots ittiee towithel shiecwal¥12e3cnandethopteontreting
groqve of .the guard rail SSi th ard rajl __al.0

oht B% ReLy e RS P 28RS S BolsBhOs Al w788 che
Wt ilde) SepWslsCi 3G GREWEE byS ieellie®n oFf soAdESa idlest.he
X-shaped crossover part of the guard rail can be -
per f or BB teening the valLinasagiiciong @ gpoypat a Y-shaped

CONHIENGIR1 oo | Lghig de% £e5£80 Becession D, th
Si n%%%#?eég%qog %ot éeém Ega?r%]gg ﬁﬂés:t?uct urec((;fsstlr?é1 ©
br anehiiedepardn otrake lguiar 1Las| iwitedndedd edprachiédn at the

referring tog FIG 24 shomﬁgg a p%an ViGMI%f tgg_ eerin
br aRERPREAFACPE P the PRUAPF RSN PE THIQ PUTERER&npt BoCT 109
WheRednaWisRalhn@ $4and Sl ddchdilisteWwiiRo@t MdbéSsity of
known railroad switch
providing switching apparatuses such as the lateral
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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In the drawi ng, reference nuneral 280 is a guard plate

swi ngabl e about a pivot 281. Catch nenbers 282 and 283
are provided to receive the extremty of the sw ngable
guard plate 280. Reference nuneral 284 is a public

known railroad switch. The guard plate 280 can be

swung by the switch 284 having a rack-pinion nmechani sm
285. The guard plate 280 can be locked in a state its
extremty is received by the catch nenber 282 or 283

by meaiicHa gubeakiag1 nmucabiys 1he cicoimmiyn provheedidatric
t he rack-pi ni on mechani sm 285 of_ the switch 284, .
As tcnélié\ffqrcﬁﬁﬁg Thoi ekee TR HOSHIS 20 A RRRVHLRP fF1tR
p! ataetlt%{%gc % AAAREG of E%cﬂysggcgtﬁa?w"piﬁtér@@ﬁ Sd drate

284, e device can be provi OW cost. Yet
anotiteshexanphe ghasdrorilirzd dfoxt heapchedhingrparaibf203a.

the quard rail_wll be explained refetring to FIL.G.
Showiita it PR T The Y AREnP Ry EhaR, CSMBciRd Sohg the
rai lguada bietdr 8894 Ngan e Ir@RLsh RaFANY anf@ladSutageny dvith
pl ate consisting of a plate part parallel to the

br amdimed eg ¢ang tryiqtiPO3a and a plate part parallel to
the gugr gaé%' lgvégl‘s'si%e %I'rij@vrnq Ek’uatfe.[Gz% I P ' Qﬁt @B{la%@)le of

to be sl nmeans a swtch 292 having a
sl i di-shapechens sso 2838 par tt Re fltheatuans rkil Rifeareeibe guard
numeral 291 is a catch nenber_ for receivin

th
ext FehilPy 28Pa; AEC§HLFdSpFat 8EBOE - whif ?H%%Jé?’ﬁ%% 32 are

2093 rBoeiat 1ANGHakR SRUEhENGr8698VEnEtebhaguatidl X-adlaped
203a. The switch 292 and sliding nmechani sm are of

pubkirosknuem panttk wet compared/Wwikht Hee gaoome f§ the guard

device.of Lhis construction, leeti r CA unded.
e FoRot he ST Fong RSPt g T it cgrapad,ghe posunac
meaRy RiribeiRybihé Wamw oFWithehgr8dve &b i gohirdgrail at
can be performed nore easily as conpared with the ca

Se
of $WPndi-ThapasupEoprarer Ahderhdr rariaKhpgls of the
pr 0¥gﬂ§g1§t cgﬁ%ggy 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
groové of the guard rail is wide.

Next, another structure of an X-shaped crossover part
of the guard rail will be explained referring to FI1G.22.
In FIG.22, swingable guard plates 260 and 261 are provided
to be sv&ingable 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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Anot her exanpl e of structure of the branching part of
the guard rail will be explained referring to FIG 26
showi ng a plan view of the branching part of the guard
rail. In the drawing, two guard plates 300 and 301 are
provi ded at a Y-shaped bifurcation to be slidable in
directions k and | respectively. The guard pl ates
300 and 301 are slid by nmeans of a switch 304 via a
slide nechani sm 305. As a nechani sm of sliding the

guar¢hdlAlfss A idd ee@nknal 2¢8akressadapt €6l f@rbrought in
exanpl e. Reference nunerals 302 and 303 are catch
nenderes stt@ter showpi vtk rrold ldmas) byt dravegherhaplspg not
300 t g2y d .e 3 ; ar e € there
guars S'g} I ti§03 and d\%ﬁg&%tghgg%%ggad&ﬁf’g?% 368{?13%8{:];&? het

gr oaalee atfr dwregyrodieict aiular .dIn aibli P29Bate edhecvelvidle can travel
According to the switching device of this

consiRdghdn ahand RRssdn9aithe PS8 %3054 provi ded

t 0 CrogstRache O3 Hic AL U (8 R 0BR® OhaRRCos W hEhguard
304, so the device can be praovided at |ow cost. As the

guamkigl.aeeshdpifythet e |swiagatie dmATdk pdafese260 and 261
COMOSeY e Bl Gnd' %&Xﬁ@g@@g&g%r}%é R o %%etweaﬂ&ﬁg deour

plate i s swng: plan vi ew show ng t
chargendngai bift te dfodrepp@r thaggwahd 4éh SpROBAI igeing the
guard wheel s 40a and 40b when the vehicle 12 passes
{ he SFREFORIETyS pEPIS Ve T H e FheaVphiclegpp be steered to

’ SUDQ%rﬂaic'%gi@E ﬁgrgé é&wt %lﬂ?ftiﬂ@ Jm{i%goﬁft Qﬁening of

vehicle rotatably about the support shaft 4 and the
guartthe giheevs oflahanguadbraid Eappogtidee ngbprefecrossover

SRR Mn?bT $2:orRed 8833 Wit Wal1R BT uct1on.
Yet another structure of an X-shaped crossover part of
the guard rail will be exp}lained 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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In FIG 27, when the vehicle 12 travels along the guard -
rail 203 and then along the branched guard rail 303a

as shown by arrows h, the vehicle 12 travels with the
guard wheel s 40a and 40b not contacting one of the

side walls of the groove of the guard rail 203, the
guard plate 280 which is brought into a state to shut
the groove of the guardrail 203 at the V-shaped

bi furcation, and one of the side walls of the branched

guargk kakl peP3gn ke Ra el eUBlLi $18410L Hnkdg t He Cheddisen 275
26 detailed in the description of the first enbodi nent

opemneestnm@apwatWWW%%oeeem figFafeat a part
aut h e el asi .
R A e R s T

t he sinde umébtﬁictdsmljgﬁwezms 1hengmat¢bd aidarR (e tdpsing

guard plate 280, and the side_wall of th roove, of
P he A7 EnEREc GRRAFSHARS 204a3 7ACUHRFEIE, B B SgyPhaer rod

I'n O $hweyiebhpi¥elyfifadR 2AY ANCibandkbesd toetgiasthcket
rail 203 is guided to advance al ong the branched

guarddaiviia2@3@iyafteRy 7wi t hout t he guard wheel s
der ai | i NETLR, QI NOUST A1 APREECATL O G d RN v

Accordlng to he imven i'on or

cr OSS.Q\éeinStﬁéﬁlﬁfedﬁ'i%rgul dﬁwa-ynté::mmtﬂm pragethagmissover
the vehicle provided with automatic steerin

necHa#PsFsranghl PQPPdsaFEenﬁﬁhXﬁFsH+86ﬁs?§? IRy TRtated by
guapd nhai beaith QUand e §ohn2‘§§‘%yg Hb@%‘th\iﬁBI €hE€ electric

transportati on systemis made possible, elinmnating
probYé&ndeha275heotthetotheravebVﬁgZ7&h@©lthﬁuﬁﬁkyel block

89, 0I5 RS B G HPBHE, Bladd Belis8a arons

roaghednaknBi {Bh£81E00s 04psFO8EAYRY EhéeSroésdvier site. By

gl gg\nl.vg),/ 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. l

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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CLAIM5-1. Structure of a bifurcation site and

crossover site of a guideway in a guided vehicle
transportation systemin which a vehicle travels on a
pre-established gui deway; the gui deway bei ng consi sted

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 |aid down on

the suffagR @bal/haglerEessnde luaiRGalihesoented dudid plate
bet ween t he roadbegs so that the top of the guard _rai

i s senebabilerrhdrt supiuets2i- ChEC dtaitkeRS 282hand 283 are
vehi cl e.hei.ng provided it [ rd Sl

f or PEPEEPFAGE? PSS Wheel s gﬁg%%gg?&vﬁi%e rgéar‘c'J'e"i,}L:E:)hect i %e??ard
by phRame xdo.arépatrenseannterzal ng4 psoy pddd ifcoknevreripgoad
the front and rear wheels; the vehicle beigg groviq§ 284
wi t FYgtshd Thrauand plade 2 repgRe Sotuthbyy thR S -C

| at ﬁ%@&ng' gNeact NS S48 tndbieh SsiPSig¥l Mafeigiethd e 280
groove of the guard rail with an anple cl earance (

cl eanancesiockzat ieea $tetedrtiphatyenityhésguaselivigddly the

and the side wall (wall of the groove of.

r ai f’aﬁgpﬁ‘ben}%ﬁrd%gm gﬁ)o’n%y {“ﬁgngg’n’f%r”%ﬁéﬁ%&etgﬁgmsm(mt
gui SRYAN) Prévidecsats ks hantisipiiaioly newisdn ian eBHyE the
the guard wheels and the guard rail; wherein a
novawiéchud®d- pl ate and driving neans thereof are

provi %esdt?xg ?\Wi\t_%ﬁiﬁgn&@&léé}risot:oIntsgﬁoegesﬁiné hﬁle guard
guard rail "at "a branChing part thereof, and groove

W dp baéizs ooy edolp tifnd hize lprudnidlel kmpwp aad. Ingddbswitah 284,
part_ thereof crossjng a rogd&ed if narrOﬁ/than groove

wi dEReVEPRLSR RSP Bt REPVENEN 2hel¥F 0¥%Fhy part and

| ar gerydihafogtarde ¥hRple S 3R tuPe of. tREIBIEANERINY part
a bifurcation site and crossover site of a gui deway

accef dting guand aiadll, wivhkrks rexpledne dnvirnfie S g o £ - 25
g ¥ A | rail.
PhererPha 3 Bl od wharhE Irs 0 RRh R0 fati 0 OE A oRBER rai2

t hatin t fige bif & LRG| OBepaibnasdnamesanvepoparst aofgudms plate
guard rail and | arger than guard _wheel dianet

er 3.
St reer sk et 19 phaf Dlekei RArsiRaFadddlc FBsEBGe‘?r%’?&ée%fguard
a gl agegrdi i ré&d Badeaey 203.
ok LS LERR" S b d D ol Fhfar Y0P Brle Guapateny 203
ri gitie tgumssd iplgtshesios isf inktaldhicte he avbidabke Hy means

d ion_ f d_bet t he s oadbed d. bl
ol % AnETHEFD A ZnBATA et oIS RechaRASE, 258 in the

abl @y L0 U0 ¥, RAVRrRE nBhePREM MUS PHla BhUEHedber for
guard rails 1n a region where the guard rail crosses

t here omidbiots sthé herttrérel hyved| the|anard Lhate D Wap the
D e \aHar t;%f%érfog%gioéggs%?% (SR hdk L §HIACS%E 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,
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4. Structure of a bifurcation site and crossover site
of a guideway according to claim1l or 3, wherein said
novabl e guard plate is a guard plate laterally

swi ngabl e about a pivot at an end thereof, whereby
connection of the groove of the guard rail at the
crossover site can be switched by swi nging the guard
plate by the drive means. 5. Structure of a

bi furcation site and crossover site of a gui deway

acCRdlRpPt Wik daM Be YPerFor MRS RbBeSed sl TP uadammpisydwith
plate is a right triangular prismshaped %uard nenber

| i t &hgl £gse| ot SWiagimge PeBY2ESMELES 0R TGk TRALAGFRR £an be
of r.d_rail_a e crossover site can be
smn%%%835%9 g%i%?ﬁgg?%g'guard plate by the driving

nmeans. An®th&t raicingle of atluttucat b6ntbetranmhing part of
crossover site of a guideway accor di

t | a
wheFBen FHaRA, AL VAL PE SRANGRP] rr e BV 80 oF 1626

t he Uk dgffbhaf ¥ tipbetdie PPYABLEnEI A& 68 hRegWEy@Eail .
up until the upper surface thereof 1s level with the

t opInf théalnpavimy + &Wio ghardlateyd ity anie3dpaficngrorided
t he_groqye_ .of t oguard.rail .an . . .
theagp%gilé/'nsghaoqe‘fﬁ)el%glrrggvtel%o t{% hgeggg?ga?g%%gﬁ%%mns x

furgahar it pespeotevaigpace for the guard wheels
received in the groove to be able to_proceed wit

out .
i nt er e aganf it aes BPQP@%?Oﬁ%SHdtWem‘a?‘Wé’Q aswitch
MeaR§s via g UdMhecBhnd sl 5Y6CahE08 wddifah of sliding

crossover site of a guideway according to claim1,
whetken gaamdy gl g ate dhiE€erestialergddly 1% adpptefls for

P L5 2 At SRR LG Y (AR, emoer
t hagothee BOYRDLE Phel &k EREmDEY €8S tiYe Sdudrdplidte ddioverhen
nmeans to cover the guard rail. .
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 fhe 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

42



8. Structure of a bifurcation site and creossover site
of a guideway according to claim1, wherein a novable
plate is provided such that said novabl e guard plate
and said novable 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

bi furcation site and crossover site of a gui deway

acchdbng 46n Gha f0B,ad) eupipd rifed@urdet dile Whippoagfting arm
each of the branching_%gfrd rails at a part tnfreof
cro43i A BlReas LRIl RIS R A FERRUOY SRR W i n

regiong, ghlaen gt ha LRSS R tranéhd AW iheNguard
guardq§hgg? ?é2g$%§ G such that varvw1n > G+2C

whereaitl| 2d3mand Othest raicing ehef brandhede guipsd Fedd 3Ada as

crossover site of gui deway . accorgding to cl A r a
3, ﬁ\h%?”éi?ﬁ’taﬁ”emd{fa?‘d géﬁ w121&‘&%‘5%{%lgftlg{“?:“’hasnne énst{élgl guar
haviRge fis U1 60apedl Q0 an: Wdntdd @ige dnzr bE frnenmsddat walls
the top of each of the side walls of the groove tq

ext efidthatanagve ofokiedgvpsdgradle203 - 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 mechanism 26 detailed in the
description of the first embodiment operates normally.
When malfunction occurs in the automatic 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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wheel may be bitten into the opening of the groove of the
guard rail at a part where the guard rail crosses the

roadbed at bifurcation or crossover sites of the guidevay.
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CLAIMS

1. Structure of a bifurcation site and crossover site of
a guideway in a guided vehicle transportation system in
which a vehicle travelsona 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 réspectively 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
é.n 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 guldeway; 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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diameter G.

2. Structure of a bifurcation site and crossover site
of a guideway according to claim 1, wherein groove
width Wmin of the guard rails at a bifurcation part
and crossover part thereof is nérrow than groove
width W in regions other than the bifurcation part
and crossover part of the guard rail and larger than

guard wheel diameter G.

3. Structure of a bifurcation site and crossover site
of a guideway according to Claim 1, wherein the
guideway comprising left and right roadbeds on which
left and right traveling wheels of the vehicle travel
has a depression formed between the roadbeds, and a
movable plate and driving means thereof are provided
to be able to plug or cover each of openings of
grooves of guard.rails in a region where the guard
rail crosses the roadbed so that the movable plate is
moved to plug or cover the groove thereby preparing a

flat surface level with the roadbed.

4. Structure of a bifurcation site and crossover site
of a guideway according to claim 1 or 3, wherein said
movable 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
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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 literally 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 1, wherein a movable
plate is provided in the groove of the guard rail so
that the movable plate can be moved up until the upper
surface thereof is level with the top of the guard
rail thereby plugging the opening of the groove 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.

7. Structure of a bifurcation site and crossover site
of a guideway according to claim 1, wherein a movable
plate which is laterally slidable is provided on the
roadbed so that the upper surface thereof is level
with the surface of the roadbed so that the movable
plate can be easily slid by the drive means to cover

the guard rail.

47 00



8. Structure of a bifurcation site and crossover site
of a guideway according to claim 1, wherein a movable
plate is provided such that 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 > Wrin

> G+2C, where c=1mm.

10. Structure of a bifurcation site and crossover site
of a guideway according to claim 1 or 3, wherein the
guard rail is made of a channel steel having a U-
gshaped 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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