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- 1 - DESCRI PTION TRACK TRANSPORTATI ON SYSTEM 5
Technical Field The present invention relates to a
transportation systemfor a vehicle which runs on a
predeterm ned track by nmeans of, for exanple, running
wheel s of a rubber tire type. 10 Background Art A
vehicle in new transportation system having rubber
tires which carries ap dy and which are
adapted to be driven #gEk?g?£§?on so as to run the
vehicle, is different froma railway vehicle running
onrails, and is 15 normally provided wth steering
TRABY IRANRGORTATRDNSERETERY the rubber tires serving as
runni ng wheels along a predeterm ned track.
Accordi ngly, the guide wheels nake contact with a
guide rail provided along the track in order to
Techndkkal Fdelld steer the vehicle. 20 For exanple, Patent
Docunent 1 (Japanese Patent Laid- Open No.
2003Thé6@0d3enlt sthvesebion boglaténrta gyuirrnspertation
vehi cl e, having gui de wheel s which are provided to the
sysdiegt £loread yebficdenwhpehj sunsdonr énpaedegﬁﬁménﬁédyraﬁh by
which are nmounted on eccentric shafts so a en
meangs P25 foF) eXempde  f sEnpinggbecds BﬁoFeEPPgﬁrfFéﬁFtﬁgpe‘
vehicle body in order to steer the vehicle body.
Further Pat ent Docunent 2 (Japanese Patent Lai d-Open
d?§5§ 104198) discloses the configuration that a
ai ned between a gui de wheel which is on the

rear Slgﬁlgie in new transportation system, having rubber

Bac

tires which carries a vehicle body and which are adapted to
be driven for rotation so as to run the vehicle, is
different from a railway vehicle running on rails, and is
normally provided with steering guide wheels for steering
the rubber tires serving as running wheels along a
predetermined track. Accordingly, the guide wheels make
contact with a guide rail provided along the track in order
to mechanically steer the vehicle.

For example, Patent Document 1 (Japanese Patent Laid-
Open No. 2003-146204) discloses a bogie for a guide rail
vehicle, having guide wheels which are provided to the
distal ends of arms projected from a vehicle body and which
are mounted on eccentric shafté so as to enable easy
adjustment for a degree of projection from the vehicle body
in order to steer the vehicle body.

Further, Patent Document 2 (Japanese Patent Laid-Open
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viewed in the running direction of a vehicle, and a
guide surface of a track, and the vehicle can be
turned within 5 this gap. There has been known ot her
Pat ent Docunents, U S. Pakent No. 6,520,303 (Patent
Docunent 3), U S. Patent No. 6, 364,215 (Patent
Docunent 4), and W00/ 53480( Patent Docunent 5) mhich

No.db%650§%4&6%)paagelgggstQﬁe eoﬁembakstignruﬁatbSIQ

g
mechani cal 'y "steere such a way that guide whee s

obtﬁﬁh@d@%@%@%@nwhtBu@dﬂUWE%eEaWhlﬁh|@B bf tAbdrahpngide as
track. However, the above-nentioned nechani cal guide

v1eﬁ%@h§ﬁ!%ﬁ§ Wﬁhﬁﬁn@ralkﬁeﬁgbne&ﬁeb|eahlbmesaﬁﬁﬁyaagdlde
15 reliability, cause the configuration of a bogie of

sur&aceebifclae tragkwhiagld wheelkehapdedcanebsethanednwatkin
mounted, to be conplicated, and as a result, the nass
thiandaphe running costs of the vehicle are increased,
and further, a guide rail having a strength which is
suf f Thepathésrbeen skmeer t ¢ Blae T hea bl tDepiergts sHbUE d
be laid with a high degree of accuracy over _the
Patenti Ne-| 6n§2R .80 3a (PrieRt DpevmePitng)inUt fe Patent No.
di sadvant ages that the constru n.c f th
6.36Aa@ 5 bé@6%€§te?PP€W@ ﬁ.ghan% °°/§§6§8é?aF8n
over co b ed_25 di sadv 9gs,,
PorEel] a?x&sﬁ $5eT08k 38 srdef AT ThePIR uphipL8
S [ rticul ar, u I
runfp B8P, npSRUL0 Eaan BEELLEN B oREN & “%Scahékt ofdes
ri i §C a e;PRa
oo}, SR8 ARSI A aseimmene et cions <
trackVera

However, the above-mentioned mechanical guide
mechanisms which are though excellent in safety and
reliability, cause the configuration of a bogie of a
vehicle, on which wheels and drive mechanism are mounted,
to be complicated, and as a result, the mass and the
running costs of the vehicle are increased, and further, a
guide rail having a strength which is sufficient for
supporting the guide wheels, should be laid with a high
degree of accuracy over the entire length of a track,
resulting in the disadvantages that the construction costs
of the track becomes extremely high.

Thus, in order to overcome the above-mentioned
disadvantages, there has been proposed a vehicle steering
system which does not require, in particular, any guide

rail or the like for steering a vehicle (Patent Document 3).
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ground el enments which store therein data required for
driving a vehicle and transmt the sane are |laid al ong
a 5 track on which the vehicle runs, a control unit
nmounted on the vehicle colsecutively delivers
steering instructions on the basis of the data
transmtted fromthe ground el enents during running

of thg VE@EE%%ng E? ?gﬁo 9&995¥ﬁd 1ﬁt§§§é§gseuﬁé£ent

nDunte on t eers e vehic n response

Laifldged i Sb@@&'@gl%ﬁitQ@ﬁ%bﬁQSDoEGﬁEﬁQVBBthh§ seveFal

posSible to elimnate the necessity of a guide rai

grou@ld H1RfentE Fhiv@histbeeS@hatelia BAtal Feghireduebrd
the construction costs and the mai ntenance costs.

riffius; o Rehdclanahd ethasadtt the adwmanhagelhhat along a
vi bration and noi ses caused by gui de wheel s 15 naki ng
tracintoac whiichh thegwietid cilai runan becpadrodduniExpbanatidobn
will be nade of the steering system disclosed in
thepyeddiclpocomsecudiweilly defiévensesteeFiyyg. iA4Aruc24Bns on
and 25. FI% 24 is views illustrating the
thec basilgucd: ithe daftat hzagswétitad Sysmeihet gueund, efpgents
24A is a side view 20 and Fig. 24B is _a front view,
durjng F“inﬁg o éhSIXﬁhQPéW PPﬂu§FP8Fﬁﬁ§9éYstéeﬁtﬁgrlng

unl%ewow?%éﬁéﬁl Sﬂsoxebg,gisnﬁr%r‘%gfiﬁhg vPRLRLeoA T arﬁaponse
I . 05
R L S MR b
ellﬁﬁn%Q@ ﬁ@rnQ@E 81l ? BEeanHiﬁkeag ltEBEUQPeEg ng a
an e en by

I nternedl ary Spri ngs runs I Ng

veh&@ﬁ@tb@gagokgrﬁeoﬁlmmﬁtlEeaﬁélﬁﬁhfﬁkecgﬁst§uékESﬁegoQ¥s
an actuator 07. 4 The steering system conprises

andgtbenthagheenahse0dosts. t I'Bed tldrd&am B (S ffed%he
a control unit 010 and a
advantage that vibration and noises caused by guide wheels
making contact with a guide rail can be reduced.
Explanation will be made of the steering system
disclosed in Patent Document 3 with reference to Figs. 24A,
24B and 25. Fig. 24 is views illustrating the configuration
of the steering system, that is, Fig. 24A is a side view
and Fig. 24B is a front view, and Fig. 25 is a plan view
illustrating a steering unit. Referring to these figures, a
vehicle 03 in a new transportation system runs on a track
01. The vehicle 03 is supported by rubber tires 05 carried
by bogies 04 which are provided respectively to the front
and rear parts of the vehicle 03 through the intermediary

of air springs, and runs being driven by rotating motors 06

while the vehicle 03 is steered by an actuator 07.
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steering unit 020, and turns the rubber tires 05 in
order steer the vehicle 03. The ground el enents 02
are those 5 which have no electric source, which are

| aid at predeterm ned inrtarvals along the overal

l ength of the track 01, and on each of which inherent
information is set. Such inherent i nformati on

I
o e s Blet g Lyl Cah! OO IBEL ofhuddt-HERUKL 02, a
traﬁ%h:a..ttyi}eoﬁosht i-apak vdat 39 o8- %9%81995&5:' 8% gghages

to the position of a ground el enent for

ste@¥anB! @nitab20l, UhRAPREIrhs0RnE0RLBbLBR! @3 raE @5diﬁté£&§r
froma reference point. Further, there are set on the

stegEOUnd ¥Bhebesens .02rhaSyReEes Sal smed £ack? date tHede as
a gradient, a curvature, a cant, a turnout portion
whiehdhblre hbkelebicehc swhirbet ahdiehdakrkomadfl &be track
01 at the point of the ground elenent 02, as the
predpbesminati dnédrvaher shondathe Suehadlgilengtheb£ntie
02 is electric-powerless, but 20 is adapted to
traablP&eraadspgnaaChancuhnﬁg inberpns daforgatidmgisgiaset.
when_an electric power is fed thereto. The ground
Such| dpBREERS F%fBBWEBéQB 6P°1F€?Seianﬁﬁéntaﬁ1§FEé?$o%@@ber

L the drjvin data i's
of §%%f§%°uagc%ﬁ%mﬁ35nSHPF%E%Oasdﬁgaadaﬁﬁsﬁ #8%0e
congrggt power to the ground el enent 02 through radlo

Ve propagatlon and the receiver 09 receives drive

dt dat o BOAICIUAL PULLLR S b RLATR) Wotdteg to

theuﬁbélgigncéfrheéround element 02, that is, for example,
absolute position coordinates or a distance from a
reference point. Further, there are set on the ground
element 02, as necessary, track data such as a gradient, a
curvature, a cant, a turnout portion and the like which
exhibit a condition of the track 01 at the point of the
ground element 02, as the above-mentioned inherent data.

Such a ground element 02 is electric-powerless, but
is adapted to deliver a signal indicating the thus set
driving data when an electric power is fed thereto. The
ground element 02 is composed of, for example, an
electronic circuit including a ROM in which the driving
data is stored.

The transmitter 08 is adapted to feed an electric
power to the ground element 02 through radio wave

propagation, and the receiver 09 receives drive data
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out a predeterm ned data-processing on the basis of
the drive data received by the receiver 09, and
delivers a 5 speed instruction and a steering
instruction to a drive nAo6or 06 and an actuator 07.
The steering unit 020 which includes the actuator 07
to be operated in response to the steering

trah%%&%%%&iggbmi he38§8hﬁgo£9eﬁgégl Eet5u9ﬁfé ttﬁgs 05,

'S coinpose arm vot y attached

eleékrgee8§ggrt al-Bepbedi .84 tfHé“EHhﬂfEi'dHf%'ﬁ%ﬁfﬁa&fﬂés

e actuator 07 which is attached to the

outdhsb@%d@@grﬁinéaedﬁEHLQiécéggln@hbﬁhtHBYbQ§1§|6§tfh§,
hydraul ic or pneumati c, link rod 059, |evers 056a,

dr19§6aaﬁﬁrrbﬁélb@ﬁtb§nﬂhélgbbeivéb609tlaﬁd dé10%ensndaa
tie rod 057 coupling these |evers therebetween. Wth

spetleiabevachebhi anddausiiterinbemnsheuationt bo §7drive
operated by the steering instruction fromthe contro

motomi 060484 theastma®@dt DI .rotated around the pin 012 as
a center in response to the instruction, and
accoPleé ngteering wolbm@2@rwhich Honakudestihe actyptor 07
| evers 056a, 056b through the interpediary of the

to b?nQpﬁéétGQQ1anaeﬁﬁenﬁﬁetPoBhGSSFﬁeerﬂangBrPﬁFﬁ°?hels
rubber tires 05 leftward. o

ada§§§9eﬁPsF€gPstpﬁﬁrVEHFEIElﬁgsoﬁgthﬁn bﬁgréggggggﬁvgg an
t t d, el
S8 T BT A

I'S po g5tbl'é to

thrPugﬁ|Qﬁ%hlhggrﬂg?§§§§t fOBbPEﬁ Sﬁbdetﬁ Ec@thBPe

I ST POSSI eto great uce t

whleﬁnigréekhgﬂeﬁ te0the @fisthe EﬁécgfoéheFHfhhﬁil ghace
no gui de wheels are wused, consumables thereof are not
whit8Ohaede b88eltkiBd hPdraulic or pneumatic, a link rod
059, levers 056a, 056b for the left and right rubber tires
05 and a tie rod 057 coupling these levers therebetween.
With the above-mentioned units, when the actuator 07
is operated by the steering instruction from the control
unit 010, the arm 011 is rotated around the pin 012 as a
center in response to the instruction, and accordingly, the
motion of the arm actuates the levers 056a, 056b through
the intermediary of the link rod 059 and the tie rod 05 in
order to turn the rubber tires 05 leftward or rightward.
This steering system steers the vehicle 03 on the
basis of drive data stored in the ground element 02 with no
use of any guide rail, and accordingly, it is possible to

eliminate the necessity of the guide rail and the like,

thereby it is possible to greatly reduce the construction
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reducti on of the mai ntenance costs, and further, since
no contact between the gui de wheels and the guide
rail is 5 caused, there nmay be offered the advant age
that vibration and noise 6aRr be reduced. However, the
steering systemdi sclosed in the Patent Docunent 3
does not use a nechanical steering nmechani sm

cosltgclﬁdltﬁg thgg M]eel %‘M%gl’glq‘ﬁ:é’ EHA Sg\%nﬂe wheels are

accordingly, requi res safety neasure
useﬁfobéﬁkhﬁﬁb§8§'Eﬁ&réHEa§@¥ Abt Eegglféﬁ OEeEGEtYSQ'fhe

fromthe track in the case of a [ure of

red&b@@bhnefsiﬁéeﬁh@htéﬁﬁh@é”@MsEQUSSHdbfurﬁﬁétfOQﬂEBé no
di sturbance, that is, strong wind, rain, snow or the

conlthlke. bhbweenethesgﬁmaed@nealsoanafthhegﬁmaélﬂ@1151s
position of the vehicle which runs on the track
caugedduahkye magrbasesfebeidngheaadednbgga tvhatatvibnation
the frictional coefficient of the road surface of the
andt nadkedagent beareduacedti on in the environnent al
di sturbance, a nunber of passengers, abrasion of the
tir dowgvene thaesteering Msmudwk%%mrﬁm fatent
this deviation in order to carry_out a_ safe and high
Docyperd 8p@P§?|BﬂthFﬁ & H?ﬁhaﬁéﬁﬁéesBFeréFﬂl@?%h%?lsm

i t t t th f et
inc]fifing buiderthteTs daui B, punds: tafunand S ocePiiekTy.
reqfife§ zafBeyohbistibsl Rox) REPEROELSN SHaTyat i V%‘??“
conSLBEE g LA, BnPLEUCLEL PRE. £HR0KNGNCOHE SEath L 81

usi ng any I’TEC ani ca steeri ng mechanisminc udi ng

falnggeofhgﬁéSsﬁggrﬂﬂ?dgygﬁéhsor dHErgbAyg- BEALLANEY
conventional track Transportation
environment disturbance, that is, strong wind, rain, snow
or the like. Moreover, since deviation of the running
position of the vehicle which runs on the track gradually
increases, being caused by a variation in the frictional
coefficient of the road surface of the track due to a
variation in the environmental disturbance, a number of
passengers, abrasion of the tires or the like, it is
required to compensate this deviation in order to carry out
a safe and high speed operation with a high degree of
efficiency.

Thus, it is extremely important to ensure the safety,
and to compensate»a deviation of a running position, and so
forth for the transportation system having a track on which

a vehicle runs, being automatically steered along a

predetermined running course without using any mechanical
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system has been insufficient for ensuring the safety
conpensating a deviation of a running position with a
5 sinple and |ightwei ght configuration, and al so
capabl e of diving at a high-speed with a high degree
of accuracy. [Patent Docunent 1] Japanese Patent
Lai d- OQpen No. 2003- 146204 [ Patent Docunent 2]

ste%gggﬁgﬁgcg?hggﬁsgﬂggﬁgﬂﬁﬁh%ﬁlggOQﬁeeig &F §1&ga£§ﬂis.

at ent

TheDaBURfefik ibned cBAl8AtiDRa16+388kx2¢Pank éfﬁaﬁlon
Docunent 5] W00/ 53480 [ Patent Docunent 6] Japanese

systaineRbsLBednORaBulNeic2802- £ 3hdibA4nH sEbOSHEELP! the
Invention Brief Description of the Drawings 20 Fig. 1

compénaatexpgl andaeofigtpbanoc¥i awruhhilsgr pbshgian whtk a
transportation systemin a first enbodi nent of the
simpilesentl iLhghtwedghtFcgnf2guratiosecandnalsoi eapabbagof
line AAAin Fig. 1, Fig. 2B is an explanatory view

divihpusetr at highaspaedawith28 high degrae efaakcuracy.
transportation systemshow in Fig. 2A Fig. 3Ais a

[Pappal Dprewmeptuddr dePagesecBateRtr g@itenOPelfl NoyeRPRBa
attached thereto with protection guide wheels, 8 Fig.

1463B4is 3 front viewillustrating the configuration

ho in Fi A _Fig. 3Cs.a side.viewil]|ust Lng
[P R8 Ee BRPPHG L PonTePAngde RarEn] fuf-GPe 6T 580"
104hb%ustrating the configuration
[Patent Document 3] U. S. Patent No. 6,520,303
[Patent Document 4} U. S. Patent No. 6,364,215
[Patent Document 5] WO00/53480

[Patent Document 6] Japanese Patent Laid-Open No. 2002-

351544
Disclosure of the Invention

Brief Description of thé Drawings
Fig. 1 is an explanatory plan view illustrating a
tack transportation system in a first embodiment of the
present invention,
Fig. 2A is a sectional view along line A-A in Fig. 1,
Fig. 2B is an explanatory view illustrating a variant
form of the track transportation system shown in Fig. 2A,
Fig. 3A is a plan view illustrating a configuration

of a vehicle attached thereto with protection guide wheels,
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5 attached thereto with an actuator, Fig. 4Bis a
front viewillustrating the configuration shown in
Fig. 4A, Fig. 4Cis a side viewillustrating the
vehicle shown in Fig. 4A 813 Fig. 5 is an enl arged
viewillustrating a part Bin Fig. 2A, Fig. 6 is a
bl ock diagramillustrating a control systemin tge
firsgi;gnbedi aren e S ' [ Qn Fig. i's
a flgﬁgﬁagg ?%raeg%?g?nY%éﬁafg%ﬁ%?%sgﬁggpF%%edure in

corfiguiraitslone BpednmaAt Fafy.t Rg present invention, Fig. 8
is a flowhart for explaining a control procedure

carrigd QctiQYaasﬂ&iﬂﬁﬁéwFEEidéﬂEhﬁiﬂq‘%Hé'anﬂﬁ@@?%tion,
Fig. 9 is an explanatory plan view illustratinga 20
tracRigr adspbstat bban syséwenilIustseciany Wb ednrauraftion
the present invention, Fig. 10 is a sectional view
attalcbed ftheseBoBwiithFag. a@tuakbg., 11 is an explanatory
plan view illustrating a track transportation system
in afi%i r 4B ehdodli freent ofiewel Pbupteseimgi tvent i on
Fig. 12 is a sectional viewalong line GCin Fig. 11,
congiigurafipy ghowRpiBnEigry4Plane view illustrating a 9
track, transportation systemin a fourth enbodi nent of
the b7 es‘éﬁitl? R eTt 3D 165 gt 1 4us frating G yghigileywshown
in gk ng4the DDin fig. 13, Fig. 15 is view for
explarnfng the notion of a

Fig. 5 is an enlarged view illustrating a part B in
Fig. 2A,

Fig. 6 is a block diagram illustrating a control
system in the first embodiment of the present invention,

Fig. 7 is a flowchart for explaining a control
procedure in the first embodiment of the present invention,

Fig. 8 is a flowchart for explaining a control
procedure carried out by a vehicle position correcting
means,

Fig. 9 is an explanatory plan view illustrating a
track transportation system in a second embodiment of the
pPresent invention,

Fig. 10 is a sectional view along line B-B in Fig. 9,

Fig. 11 is an explanatory plan view illustrating a
track transportation system in a third embodiment of the
present invention,

Fig. 12 is a sectional view along line C-C in Fig. 11,

Fig. 13 is an explanatory plane view illustrating a
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5 steering nmechanismin the third and fourth

enbodi nents of the present invention, in which Fig.
15A is a view for explaining the notion of an
Ackermann |ink nmechanism- &d Figs. 15B to 15C are
views for explaining different notions of the

st eeri ng nechani sm caused by protection arns having

trag@ Q&%%%%%E&aﬁfgyI¥§stehglnlg E%u%@?a?%kgﬁgygééng%ﬁgge

Vi ew i stratin track transpor

fslehtth igRodiipgnt of the present invention, Fig. 17 is
rels .
P a secglonaI1V|eM/anng aline EEEin Fig. 15 16, Fig.

18 Fﬁganlﬁxﬂéaﬁaéééﬁi6ﬁéﬁ‘0&éﬂ”dldﬂ%ﬁﬁﬁ@@ @gDalntEQQk 13,
transportation systemin a sixth odi ment of

presedy. i Dyes i vhew§i Hor 18xp Batn 59§t £ ahotvi & @ﬁ. Qaﬂg
line F-F in Fig. 18, 20 Fig. 20 is an explanatory
steplrangvimewhahlisst dat ithg @&hitdaakdt faaspnr erbbADIMEN EE €O
in a seventh enbodi nent of the present invention,
thefFpgesenti ¢nyepddrnondh whéwhaFdgy Lbheis & vhefi §o20,
Fig. 22 is an explanatory plan viewillustrating a 25
exPiﬁéERnﬂr5H§p@PFaPPoﬁf39§téﬁkﬁﬁménnelghkhmeﬂb@dlamntamd
resent invention, Fig. 23 is a sectional view
F19§| oﬁa | tRelPCHAFR Ffftswszﬁorlexptagnlgmdigfgr@nﬁem«atms
the. configuration of a conventiona

ot LhBUBEERENY, bitnaROAh' S4h2buhy Ohd SOPYER" A5RE naving
dif Ekgﬁé éh g ghe conventional steering unit shown in
* tlg. 4;; gng !

Fig. 16 is an explanatory plan view illustrating a
track transportation system in a fifth embodiment of the
present invention,

Fig. 17 is a sectional view along a line E-E in Fig.
16,

Fig. 18 is an explanatory plan view illustrating a
track transportation system in a sixth embodiment of the
present invention:

Fig. 19 is a sectional view along line F-F in Fig. 18,

Fig. 20 is an explanatory plan view illustrating a
track transportation system in a seventh embodiment of the
present invention,

Fig. 21 is a sectional view along line G-G in Fig.20,

Fig. 22 is an explanatory plan view illustfating a
track transportation system in an eighth embodiment of the
present invention,

Fig. 23 is a sectional view along line H-H in Fig. 22,
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5 Fig. 25 is a plan viewillustrating a conventiona

steering unit. Best Mde for Carrying out the

I nvention Detail ed explanation will be herein bel ow

made of 10 preferred embadd ments of the present

invention in the exenplified forms wwth reference to

the acconpanying drawings. It is noted here that

di mepsjon er i p [
RehonseanpLesl 2l ge yolpPeRL ALl A iug L

arrangéments and t e of conponents

con&ﬁ%%%a%&%ﬁdbﬁeﬁt%oﬁb@nﬂ?&ﬁa@x§ﬂ@5§§n%0§y§§eﬁ¥plaining

the present invention, and should not be intended to

limfFighe2aechai gafrseopRi&t {hRuPFRSEIMg twention
unl ess otherw se specified. Further, like reference
convemtlishalakeeegefgt andenshewhi ka pagt s2akf ogglout the
acconpanyi ng drawi ngs in order to abbreviate duplicate
20 eRpyanabibs 4 hplat ovies i1hlusieracioogrpanyomegentional
drawings to be referred to, Fig. 1 is an explanatory
stegiringvinawti.| | ustrating a tack transportation system
in a first enbodi nent of the present invention, Fig.
2A is a sectional viewalong line AAAin 25 Fig. 1,
B_is an exolanatorgpvieM/iIIustrating a variant

Figq. .2
Beng%ﬁpﬁffPﬁeCFF5¥¥n9r8H§p eafP¥entyeRem shown in Fig.
2A, Fig.. ' | an, vi iJlustrati, - 11
contbgthEes Spmdndiian L1 R o rb"é‘etlcﬁv?marﬁea of
! _ o . : erett Ny
o BYLEE HEhs o8 B Lo LEoMhetthlLisiggt o

! L (i . . tLon. E ;
exeé?iﬂflbh fﬁ&ﬁ?lkﬂgh P&f&f@éégufg tRE: a é&@P%t %@%Zd

an view 5 iTlustrating the configuratio
draWwhfg8t O M t{s Hbted here that dimensions, materials,

shapes and relative arrangements and the like of components
described in these embodiments are mere examples for
explaining the present invention, and should not be
intended to limit the technical scope of the present
invention unless otherwise specified. Further, like
reference numerals are used to denote like parts throughout
the accompanying drawings in order to abbreviate duplicate
explanation thereto.

As to the accompanying drawings to be referred to,
Fig. 1 is an explanatory plan view illustrating a tack
transportation system in a first embodiment of the present
invention, Fig. 2A is a séctional view along line A-A in
Fig. 1, Fig. 2B is an explanatory view illustrating a
variant form of the track transportation system shown in

Fig. 2A, Fig. 3A is a plan view illustrating a
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actuator, Fig. 4Bis a front viewillustrating the
configuration shown in Fig. 4A Fig. 4Cis a side view
illustrating the vehicle shown in Fig. 4A; Fig. 5is
an enlarged viewillust+ating a part Bin Fig. 2A
Fig. 6 is a 10 block diagramillustrating a contro
systemin the first enbodi nent of the present
: . g . ¢ ol aini 0g a
congNRT ek Tn Benn Lehlcfp 2 IRERRl theboENPURL A7
proRee&Bh WR¥eAL #ig.FhB. i8 LSfFRohkOVEBAr111Q5trating the
explaining a control procedure carried out by a
con¥@duehe iohdspewht HANFEQLT 84t I REgNME80SisFhdsifei $iR
expl anatory plan viewillustrating a track
illusamag@hbathencseygtigaraniansefogd 4RNMDOdaNPDAN OFiédie
present invention, Fig. 10 is a sectional view along
illusteaBiBgi hhEi gon¥ighrgtith astaohedpthantbo ywih aan

view illustrating a track transportati on systemin a
actpatomi.r §ignbdBi Arend Sfronbevpewsdhlushyahingntheig. 12
is a sectional viewalong line GCin Fig. 11, Fig.

configugajhoneRBPupaiBrigk aAd. vFég-i ACussrat shde aviewck
...transportation systemin a fourth enbodi nent_of the
illgstzapingnibat veRickpgshown iz BigectPonBigvi 2wisl ¥ng
[i DDin.fig. 13, .Fig. 15 25 i | ro_, .
enla5HRg KR HhOREERLINGT aaPaFEeRi 18 FhShathorign ¢Hbs 2
' f th ' f th t .
bLobR, BeBRn' PriharERERY R kR Ehok "SyREARCR i F it

emblﬁ_lagrsnéﬁi 5%?: j(t)ﬂ? 5@£e§9nécgﬁ{rgﬁpﬂoh i. n li“i C h;argss ffg:bgvrﬁhart

are views tor explalning di

for"@k%@ﬁin@ﬁgtQecéﬁﬁﬁbinﬂrpegﬁﬁﬁgi§H1€ﬁésfﬁrgy_embodiment
protection arns having different lengths, Fig. 16 Is

of @ReeppesBAtOiNveheMon] ewiyl| Sisahi NlowcRatt aEsr
transportation systemin a fifth enbodi nent of the
explaining a control procedure carried out by a vehicle
position correcting means, Fig. 9 is an explanatory plan
view illustrating a track transportation system in a second
embodiment of the present invention, Fig. 10 is a sectional
view along line B-B in Fig. 9, Fig. 11 is an explanatory
plan view illustrating a track transportation system in a
third embodiment of the present invention, Fig. 12 is a
sectional view along line C-C in Fig. 11, Fig. 13 is an
explanatory plane view illustrating a track transportation
system in a fourth embodiment of the present invention, Fig.
14 ié a sectional view along line D-D in fig. 13, Fig. 15
is views for explaining the motion of a steering mechanism

in the third and fourth embodiments of the present

invention, in which Fig. 15A is a view for explaining the
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present invention, Fig. 17 is a sectional view along a
line E-Ein Fig. 16, Fig. 18 is an explanatory plan

view illustrating a track transportation systemin a
sixth enbodi nent of the-ptZsent invention;, Fig. 19 is
a sectional 10 view along line F-F in Fig. 18, Fig. 20

is an explanatory plan viewillustrating a track
mo o RO, Bahh%£u§%§hﬁﬁhhﬁ ﬂecﬁ%ﬁgghh ﬁﬁﬁoﬁhggntlgb tBe1sc
present 1 nvention, Fig. sécti onal “vi ew al ong

aréd b&%ﬁ@'@drneﬁ?gaaganﬁlalf%%rbﬁtaﬁotgéﬁkaﬁ§tQhﬁ BtaBring
view illustrating a track transportation 15 systemin

mechangisghidauedao diympriotekttibe preseRbviiRyeatiiféerengnd
Fig. 23 is a sectional viewalong line HHin Fig. 22.

lenlgtthiss Maiged 16ha sl iake ekpllahanoeynpianalviear alisetdrhding a
denote |like parts to those explained in the

trachn\temanispoatt atyieone sy stemgin 24 fafidh2&nbedimentoof the
abbrevi ate duplication of 20 expl anati on thereof.

prefsemfodinvention  FFde. 17t dsgaskewtionaisviewbedorgne dine
the present invention. As shown in Figs. 1 and 2, a

E-B dgcFig.r 46spditat il8n 1Sy $PeAXPAAPALOEToPAPES VAeVehi cl e

.12 which 25 runs on a track 01l. The track 01 is

111¢1,s&$a&éal9. S ks fESPFROFARIES O S‘?ﬁ\ﬁeg‘e LBcf srxth

e. sectl gnal S a rotectlon

eriige e DR Arenhe SRERRERShs’ Mk 1 Pl dfegponad
vie&pagon%?Q1%%r%a%eli5ﬁe£ aPBKe p?otZBIEE aﬁtggglgﬁgtk§y

as'to formt ection gu

G R Nt o e i
sev@h®rd embodiment of the present invention, Fig. 21 is a
sectional view along line G-G in Fig.20, Fig. 22 is an
explanatory plan view illustrating a track transportation
system in an eighth embodiment of the present invention,
and Fig. 23 is a sectional view along line H-H in Fig. 22.
It is noted the like reference numerals are used to denote
like parts to those explained in the conventional system
(Figs. 24 and 25) so as to abbreviate duplication of
explanation thereof.

[Embodiment 1]

Figs. 1 to 8 show a first embodiment of the present
invention. As shown in Figs. 1 and 2, a track
transportation system 10 incorporates a vehicle 12 which
runs on a track 01. The track 01 is provided in its

substantially widthwise center section with a U-like

sectional shape protection guide rail 14 which is channel-



10

15

20

25

rear wheel bogie (which is not shown), respectively in
the front and rear portion thereof. The front whee
bogie 16 is nounted thereto with an axle for front
wheel s 18, which is turnabBe-left and right. The
front wheels 18 are worn 10 thereon with core type
rubber tires 20 which are not shown. Further, the

llk%e%ﬁtﬂh§%W€Q%Q'%o'% Q%%ﬁh@%E%%%g H%ere?ﬂ?@Aig 5”U5¥%§%

for rear eel s isturnabl'e Teft and

ste&lepaeal sWhaelds sé2 ad" @ caleeem( Thel ban ike BBStEEQQBn guide
wheel 18) worn thereon with core type rubber tires 24.

railSilext, explanation will be nmade of a steering
mechani sm 26 for the front wheels 18. It is noted that
t he Tis¢ eeshihglaethans sprévidédetiepsundeehsatd? Wibtsh aa
configuration simlar to that for the front wheels 18.
froprsf wheedgbbgiki §6. forasdpPorthege theevphbeideil2aa?@ a
front steering arm 28a connected to a front |eft whee
reaxgyheghdbegiendwhiitbr war dotastiown) earespectinglur im3the
extended rearward. Further, a front right wheel 18b
fr°P§ pReviread PPH&F@PO therpof - r dEhe Sinosrh whegdnboghe 16 is

Sng d rearward. tie rod 32 is | aid _between rear
m°u8ﬁ8 ﬁF§GBP WHE r@HraﬁéesFSErFFBnErWQGSéﬁ 18gpwhich is

efRBIE SORSAE B, 0, 00 e 1 T o 5
eno B RnZBLES o) SLEkpe s B UARER: o EyfE Phow

Fur@ﬂgrpafﬁe“kég rajnheld Bah EeoiﬁeaﬂBX'ngnEgasﬁﬁePgﬁgnw1th

actuator 36 by neans o a spherical | ol nt
an aglyaker BBatSwhABHNLEd2t Owhhehf £ 9NtuPhsEle POFEE d8a S

The actuator 36 has a notor and a ball and screw
lightcharnesear wheels 22 are also (similar to the front
wheel 18) worn thereon with core type rubber tires 24.

Next, explanation will be made of a steering
mechanism 26 for the front wheels 18. It is noted that the
steering mechanism for the rear wheels 22 has a
configuration similar to that for the front wheels 18.

Referring to Figs. 1 and 2, there are provided a
front steering arm 28a connected to a front left wheel 18a
and extended forward, and a rear steering arm 30a extended
rearward. Further, a front right wheel 18b is provided
thereto with a rear steering arm 30b extended rearward. A
tie rod 32 is laid between rear end parts of the rear
steering arms 30a, 30b, spanning therebetween. The steering

arms 30a, 30b and the tie rod 32 are pivotally coupled to

each other by means of spherical joints 34.
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as a specific structure which will be described |ater.
However, the actuator may have any structure such as a
pneumatic or a hydraulic servo cylinder structure, a
l'inear notor structure of tde-1like which can carry out
10 translational notion. It is noted that the tie rod
32 and the rear steering arns 30a, 30b constitute the

50 Pl e ACKERUTBPo1EAgL BUfs0d YiEn! 16 TECIARLER 19

order to appropriately contr furn a

coupifla %&dlﬁ%aErWBthﬁdU?QQtt%ﬁ@hngnognhhﬁa}§ thhch8V1ng
urther, the front and rear wheel s 18a, 18b are

rod i38kedF b %%QhaQbEeBbeK”&éﬁﬁsoﬁftBesbhérﬁeﬂl3§ohﬂt 34.
order to surely steer t left and right wheels. Next,

Thikhactuattect 36n igumdanteacks 4f8ewrFkrbnlbewhexpl Bbged. 1Ehe
protection gui de wheels 40 have a 20 cylindrica

Thes bapaatamd 38r basotamaltby angdper bedllt antihseckewemechanism
surface sides of the front and rear end parts of the

as pr spectiifds stmugurpuwhiiech, wihé peotiestrdheguiidter.
wheels 40 are received in the U like protection guide

Howeyerr .14hgoackyptorneay pavepReYaftsuetutessush appdsed
to side walls of the 25 protection track 14. The

pnegmatdet Pon gBVG@a%HéSI§eEU°aP¥118€§Fr§BF9CEHH§ of jinear

| h bper _h
mOtE PAERGIBB0PLabhF, (3 RniPASReHP S, BEFEYaAEE abi i1y,

a her or a material using steel belts
traﬁglawqaﬁg%sﬁ§ﬁgggr tlres Further, small gaps are

O SoELIPChaRed e, MOlentan 8 doaieg) (ilopielites
aerrgoﬁqabbSrcbﬁﬁﬂlfﬁﬁe the so-called Ackermann Jeantaud
type link mechanism in order to appropriately control the
turn angle of the left and rear wheels upon turning of the
vehicle. Further, the front left and rear wheels 18a, 18b
are linked to each other by means of the tie rod 32 in
order to surely steer the left and right wheels.

Next, the protection guide wheels 40 will be
explained. The protection guide wheels 40 have a
cylindrical shape, and are rotatably supported to the lower
surface sides of the front and rear end parts of the
protection arm 42. Further, the protection guide wheels 40
are received in the U-like protection guide rail 14 so that
their peripheral surfaces are opposéd to side walls of the
protection track 14. The protection guide wheels 40 are

desirably made of a material such as urethane rubber having

a vibration-poof ability and a wear-resistance ability,
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al  owabl e range with which the vehicle 12 can not any
nore be deflected fromthe track 01, and accordi ngly,
as far as the steering system26 is normally
operated, the protection- yhide wheel 40 does never
make contact with the side walls 10 of the protection
guide rail 14. Normally, the gaps between the
NoT o) L i d e .and I ti uipde
W R0 RS KGR e et th 1 e8P ELeT, b8 4 e uzs
as Pibbbke thhelection arm 42 has a shape extending in the
| ongi tudinal direction of the vehicle, and is
suppphi-eled| sﬁélit§a§§néﬁé ﬁﬁééeﬁ@ boewboNetnpart of
the axle 44 for the ront eels 18. It is noted that
protteetpoat gutidenwheede 40haald 48ensy deewaansasgednabove
the road surface 15 as shown in Fig. 2A, or nmay be
prodecdngad goddewrahé [ldadwhirhaeeelSmadlslowhannthkeg. 20
2B. Thus, as to a specification for replacenent,
alleiwabkde sasgeoWithewbichr tbeuvebicde B@ sehenbédanpeinnge
adapted for an existing running track, that is, nore
be ﬂﬁ§%?§¢@dn€§§@rébec5ﬁacgeOﬂakéﬁdu990¢ﬁéipgévec§$oﬁaﬁrﬁS
42 is coupled, at _a position near 25 to its one end
the,steeripg; fESLRBNLOend PoFMadiyi RRSrRSRE. thecPragegt#en

.28 h he i di f Link d 46, . d
oosfRTAD S5 BT ER LoPhhck h Tadegle
' 42 th ti i.d 40
ot B8 BESEER2HE, 485 b B 155 RS, VAT B0 0 u5heen

urnedin
i . di ot t he . .
theingﬁkﬁglﬁgtﬁgﬁﬁéggﬁggﬁsEgoé%ggéﬁ&gﬁgkﬁgég%?ﬁa %%deSrall

14 ?ﬁgagétat§t§8riﬁgalEHKgg7ff@hCbeﬁtiEOtHBnlﬁgnﬁﬂ§ed of

The protection arm 42 has a shape extending in the
longitudinal direction of the vehicle, and is supported at
its center part to the lower part of the axle 44 for the
front wheels 18.

It is noted that the protection guide wheel 40 may be
arranged above the road surface 15 as shown in Fig. 2A, or
may be arranged below the load surface 15 as shown in Fig.
2B. Thus, as to a specification for replacement, either one
of these structures can be selected, being adapted for an
existing running track, that is, more flexible measures can
be taken up.

The prdfection arm 42 is coupled, at a position near
to its one end part, to the front end part of the front
steering arm 28a through the intermediary of a link rod 46,

and accordingly, by means of the link rod 46 and the
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novabl e rod 38, the front steering arm 28a, and the
rear steering arns 30a, 30b. Further, a linkage
mechani sm 48 is conposed of the protection arm 42 and
the link rod 46. Further- 1% t-wi n spherical surface
joint 50 is 10 provided in the front end part of the
front steering farm 28a, as shown in Fig. 5. Wth the
proHQSFQBPt?ﬁmtm@n gﬁgeéfgeégtfgﬁfﬁﬁfdéOkﬂéeﬁg 4@"cERdpe

€ nova actuator 36 and one

tur?ga RPREDL Qfdiggckiak 588nt6cfnwben €RUPLEdetPnghe

ront end part of the front steering arm 28a, 15 being

air8dPebROsEdtABErHBAR WABEIST 18The upper spheri cal
joint part 52 thereof is connected thereto with the

end Thardt&dride naotedl s b 38 eompbeedcoiathe 36tuator
and the |ower spherical surface joint part 54 is
36 andnacskederhrgeldtnkwR2?hwhieh! iskinotiud®. ctipdsedeofisthe
of the twin spherical 20 surface joint 50, it is
movpbiei bbd 88, ethecfrortysteéning axpazda, Thad the rear
link rod 46 and the actuator 36 are arranged on the
stepeingspamsoBlahe3Qbhi duwrtler arf lla\dtétﬂ%mﬁﬁlyama%ﬁﬂ 48 is
effective space can be ensured in the r| ht 25 s ge
compagefoft ot RehBTOERFELRN19TMES? 3RA R 130k Rt of
ranged

he |ik
'n twﬁ#g%% . Pw%’%éi%e@é“ % °éﬁacaengq%ﬁ 7 [#Hhk rod
1 t h
proyﬁgeaeﬁPcfgeggﬁgg g%ng pQQtOQE §%gef9£n£ Stggpiﬁ%efégﬂ

ept~any counterneasure even

gﬂgﬁgkﬁ%ﬁgchggigee?het qglﬁﬁﬁa%@% BFWQﬁghssbﬁerlcal

ct uat or arge or the
surf88EehoRAE! 500Nanoknahpa¥ehbg! €he movable rod 38 of the
actuator 36 and one end part of the link rod 46 can be
coupled to the front end part of the front steering arm 28a,
being superposed one upon another. The upper spherical
joint part 52 thereof is connected thereto with the end
part of the movable rod 38 of the actuator 36, and the
lower spherical surface joint part 54 is connected thereto
with the 1link rod 46. With the use of the twin spherical
surface joint 50, it is possible to effectively using a
space.

That is, the link rod 46 and the actuator 36 are
arranged on the left side of the vehicle 12, and
accordingly, an effective space can be ensured in the right
side section of the vehicle 12. For example, a control

unit or the like for the actuator 36 may be arranged in

this space.
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12 and the protection guide wheel 14 are shifted |eft
and right fromeach other. Explanation will be
her ei nbel ow made of the attachnent of the steering
mechani sm 26, the protectiloh arm 10 42 and actuator
36 onto the front wheel bogie 16, with reference to
Figs. 3 and 4. There is provided an axle housing 60
i ncl pdifge R, 1S TALFENGIRS FRENBIMEA o0 @OLE | O S6nd OF
receiving a drive force froma drive notor (not
act®hev¥R) 38NdnaBnaxkeaBobki @ReSTehdchir 10l aRagll ¥EhNg18 can
drive force to the left and right wheels, which are
accepteghgl byuhfieempasatredewehhthaabhother dibuahber between
bogie frane 62 is provided above the axle housing 60.
theThefjpr ahdcriightawhed2si $sl sharéd ahei 54zeobét theg
center to the center of the axle, and is attached
actubhéprt 36 26 harpeaosupper cebkerkpbsbionppoft thet vehhele
| ower part of the differential mechanism portion 56.
12 gpdstbgppopteptiereguide whegldt ddnhagei phiif§edppeftpand
. to the bogie frame 62, being turned around the
righits FEPBNERSP RERREMI sm portion 56 and extended

d th the |ag , dh tecti 5 f
por (FBRLEREEAAR (BT o JHET (AL ORATO ht 1O r m
attagpnPal 556 PHEEShbunpentrhanttilnaPy "LES pEBreFfEn arm
42 Qﬂhcggﬂuéehﬁtgglénlg tﬁHDEQB tsaﬁgélfngFQeleto&SEﬁ'On
arm 42 1's hel d, between both upper and"I ower 'si de

refBREhckhebePlgsFUBt ARA, 4Lhe protection frame portion
66 Is formed wth [eft and right |ongitudinal walls

68, fiferdiid pFdeiaddean UKl dohéadeg 040 SindBuding a |
protection arm42 is limted.
differential mechanical portion 56 for receiving a drive

~force from a drive motor (not shown) and an axle portion 58

for transmitting a drive force to the left and right wheels,
which are integrally incorporated with each other. Further,
a bogie frame 62 is provided above the axle housing 60.

The protection arm 42 is located at its rotating
center to the center of the axle, and is attached thereto
with a support bracket 64 supported to the lower part of
the differential mechanism portion 56. This support bracket
64 is attached in its upper part to the bogie frame 62,
being turned around the differential mechanism portion 56
and extended underneath the latter, and has a protection
frame portion 66 for rotatably holding the protection arm
42 in its lower part. Further, the protection frame portion

66 has a double-side support structure in which a rotatable
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As shown in Fig. 4, the actuator 36 has an el ectrical
power notor 72, a clutch 74, a ball screw 76, and a
limt guide 78 which are assenbled in an L-Iike
sectional shape frame A b -as to have a unit
structure. Thus the frame 70 10 in which the
above-nenti oned conponents are incorporated so as to

supP6¥@ EHSanEBrSEBEC EE@eb§1§ﬁtQEﬁegztﬁstﬂ§1@09b§tween
rame 62 by nmeans of bolts. The ball screw 76 has a

both€8fpeUbnRi bw8@ WhhEhphstCOABLELLU t FRreher) ttheone
end part of the novable rod 38 of the actuator 36,
pro@Bdtiba erhme pBdtibnpast isf fohmedDVabhelsptl &BAiBight
coupl ed to the upper spherical surface part 52 of the
longwtndspher waallssasf aée, wbihtwbcBoths twriengonmege eolf
to the front steering arm 28a. Further, as shown in
theFpgot8ctidne emn parisolimheed20 protection arm 42 and
the | ower spherical surface joint part 54 of the twin
spheks$ cshowrrimciig o B @aatuateandét bast per ebechetpal
by the link rod 46 so as to be_ _coupled to the front,
PowereBPERY APm 2851utRB Yéarasbalbii Agrevr if soantsa limit

9u1?1839§§5v§§; et 8@%@ BhBacEhl of Erifke S Tian ugng

f h
erafine 7D Eas g, FaCRavergorait "sEh8eThe o T Hild! F e 70
in gg?ggt g}gﬁt geavét ﬂgﬁglakgaeco ng&ggnweaﬁy %Ar gfgeéé&tso

tot ogie fra I'S use
as %BPQQ% Eﬂe DhotestiaBtatd 42 SRtAYhEA tHCrpE Ob&gidON
gui 40, to the lower part of the differentia
fraﬁenEQhﬁﬁ?f' ﬁghﬁgr bEOBoREsi N T R dwnsi NG Gadavined
hi gh

nut part 80 which is connected thereto with one end part of
the movable rod 38 of the actuator 36, and the other end
part of the movable rod 38 is coupled to the upper
spherical surface part 52 of the twin spherical surface
joint 50 so as to be connected to the front steering arm
28a.

Further, as shown in Fig. 3, one end part of the
protection arm 42 and the lower spherical surface joint
part 54 of the twin spherical surface joint 50 are
connected therebetween by the link rod 46 so as to be
coupled to the front steering arm 28a. The rear steering
arm 30a is connected thereto at its rear end_part with the
tie rod 32 so as to be coupled with the rear steering arm
30b for the right wheel.

In view of the structure of the transportation system
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degree of rigidity, there can be elimnated the
necessity of nodification of the bogie for the
attachnment of the protection arm42, thereby it is
possible to use the existifg-bogie frame 62 for the
front wheels. Thus, it is 10 possible to aim at
commonly using the conponents of the bogie frame 62

in &b rEedug @%dgg%ﬁ S RRC LWHIRG GRS Wﬁlﬂr%h%he EhBBSrt

t he actuat or as a unit StrUCt ure
braileac R didddhe P enfr ogit2 r-hhe 395¢8bh¥%ed in order

procedure, the replacenent procedure for conponents

to auppdia thepiroiterdnea REACAIUECArédinge takf bebeBbkYon
made, and further, the configuration thereof can be

guisierpihidfeiled 0due ot mhbheoweu:t pagtr o€t the, dilfgeebytibli S
possible to aimat reducing the weight of the system
mecdhandisey port ithe 56i st thebedileehbuasingt dDetaalogea hhigh
20 actuator 36 is normally operated in response to a
deg§@@eﬂfn§lgﬂﬂgﬁwucﬁh@ﬁefpgn1bec@ﬁum@haneanshSZneaads1ty
accordin a_ steering force is transmtted to the
of FP@&FlP %ﬂ°ﬂh65|tbsabOHFGnﬁpﬁetaetaat@ph@sntaﬁa the
en.transmtted to the front ght _wheel 18b from
Pr°tﬁ8tf1|°6‘ntar§‘t 8éri h§SEPRY28% PﬁrBHﬁﬁlPF’r@ 58 pReefhedi ary

ol R B8P E 1 PG @egfsu;; b4
ool 3 SR O G MR,

bog?t ERamki Bb aﬁﬁdréﬁuc§P§ Eﬁ&oﬁg 95¥tu£fﬁ?a§8§€§tlon

gui de wheel s 40 are 0 turne I n-assoc ron " With
FurtherQpgiabbobhef atbfatast Y8t RAs38 hRitNEtS88Bure w?h%h

direction as that of the front 5 wheels 18. Thus,
is ptetehtdoboWbRel Bodlet FANRES62N tHE assembly procedure,
the replacement procedure for components and the
maintenance procedure can be efficiently made, and further,
the configuration thereof can be simplified due to the unit
structure, thereby it is possible to aim at reducing the
weight of the system.

Further, in the first embodiment as stated above, the
actuator 36 is normally operated in response to a steering
instruction from a control means 82, and accordingly, a
steering force is transmitted to the front left wheel 18a
from the actuator 36, and is then transmitted to the front
right wheel 18b from tﬁe front steering arm 28a through the
intermediary of the rear steering arm 30a and then the tie

rod 32. Moreover, the steering force from the actuator 36

is transmitted from the twin spherical surface joint 50 to
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protection guide rail 14 together with the vehicle 12
on running wthout making contact with the side walls
of the protection guide rail 14. Next explanation
will be nade of the operat2@n- 10 control for the
vehicle in the first enbodinment with reference to
Figs. 6 to 8. As shown in Fig. 6 which is a contro

theS b0 i1QTK arfll a9 ac@rohlg;% Ct?l%t Qe gﬁ§a§§t of %C% 4% ink

an on-ground position sig venhi c ata

rod® 480Nta6l adRleelingfly, 1§h§'SQ@Eec{EgnogugﬁeywﬂeF9§'hbogre

S|gnal (on-ground position  data he sigha

alslor agiield ath %hgﬁbiaﬁﬁ@%n¢1Qheﬁﬁ€toggraﬁloﬁxekatﬁéd in
t he conventional exanmple, that is, a signal _

actilaaoanizet da fthemsane dfirtkeighosdtRhenBet $he2¢¥bhb
non 20 electric source, which are laid at

whegdeddBer nTimes, | ther padbsectlomgvhdel ¢ r 4@ kt fdvelerin heghe
entire length of the track 01. The transmtted data

projtgertigas guidedwatilf ldatiogrtherbwi thf thehgehioledl2 on
el ement 02, position data, track data and contro

rungipg. witbBopssmakdngadaeatast| with shsobide pailsi of the

di nates .and a_di stance fromthe reference point

Pro&FFﬁl°Pe§Bé9F £8*thd4ground el ement 02. Further,

Used et herEatrithot wifL "B gtheF e ope ”H%E?. ol
coneggFtkggegﬁ veﬁgcigt?ﬁe%hgoéL%égggéggﬁ%ﬁeagfgyghIC €

oca VEhi

refbBEhERl €8 PiYghi gl oP@Sition which is calculated by 5
conpl ement1 ng a di stance between the ground el enents

02 As shown in Fig. 6 which is a control system block
diagram, the control means 82 receives an on-ground
position signal, vehicle position data, a contact detection
signal.

The on-ground position signal (on-ground position
data) is the signal transmitted from a ground element 02 as
explained in the conventional example, that is, a signal
transmitted from one of the ground elements 02 with non-
electric source, which are laid at predetermined intervals
along the track 01 over the entire length of the track 01.
The transmitted data includes an identification number of

the ground element 02, position data, track data and

bontrol data. The position data includes absolute position

coordinates and a distance from the reference point with
respect to the ground element 02. Further, transponders

similar to the ground elements may be used, instead of the
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with GPS (G oval Positioning System data, pulse
signals indicating a rotational speed of a tire,
pul se signals indicating a rotational speed of the
drive notor or the |ike: ZFurther, the vehicle
position data may be obtained 10 froma radi o signa
transmtted froma supervisory control center, a

o%gﬁﬁ%q@ gggger or the like. The contact detection
st gnal icates the detection that the protection

gui d@h&hssﬂlléﬂe NBkESt LON @&ta \Mﬁ&hé@@es P50bEE1Et 06 where
guide rail 14, by neans of a limt sensor 15 attached

thel ¥ehliR 1Rl @ketbicamredr, MtAdt aspukhe genseledpbestibg data
the rotation of the guide wheel 40, a steering torque

indieases pr ¥ehdedel poslieisheehinh wechabcata?édobyt he
i ke. The control neans 82 is nmainly conposed of, as
compliewentingFiagdigtaacer hekwdenatlet gropiindnglements892 a
normal 20 running neans 86 which is energized in the
witba&6@St Hgillovhd Ppsatikodang g¥séem)ndagamenndsg4signals
determ nes a normal straight or curved portion, a
indigpitisgr @ me4AsignailnspRed efse LT f RML§PeS3OINALE

steering nmechani sm 26 or the |ike _dyring running gf
indigatiagi @ &obptiRBAtoPREP BfNTRE ﬂE&H? ggtgg °%nd

S SRR RSB TR AT S
eoch PR g BbnBESLAE g M chpeEH chothen

cengeﬁ?Q% SRmAna PRREUELPE: SOV é‘“‘%EthFLi e‘ he comend
Sso as to
bui | g &Pcén £o6E r@été&’ﬁi@ﬁn & DgnHBL LHA LOMPEE Ut e CAEEOt ion
that the protection guide wheel 40 makes contact with the
protection guide rail 14, by means of a limit sensor
attached to the protection arm 42, a pulse sensor detecting
the rotation of the guide wheel 40, a steering torque
sensor provided in the steering mechanism 26 or the like.
The control means 82 is mainly composed of, as shown
in Fig. 7, a track data determining means 84, a normal
running means 86 which is energized in the case that the
track data determining means 84 determines a normal
straight or curved portion, a fail-safe means 88 in the
case of a failure of the steering mechanism 26 or the like
during running of the vehicle by the normal running means
86, and a vehicle position correcting means 90 in the case

that the track data determining means 84 determines a stop

station or a turnout portion.
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The control procedure will be explained wth
reference a flowhart shown in Fig. 7. At first, the
track data determ ning neans 84 determ nes track data
in accordance with the en2greund position signa
(on-ground 10 position data), the vehicle position
data and the like (Si). The track data deternining
Teanss Ods AR ELHT RS ALRASELLPPo1 MHELRS | B2 NEPISL S

| ocat ed, and portion of t trac wher e e veh |cIe

eithdPS witHER 2Peavehi218NbLPANY BRe BF QHEVEQPQQQEBQPY a
Stop station or a turnout port|0n 15 Furth er, It can

cend@igr thae camfahiidded teROWndB theME RESbut8ide Bﬁét vehicle
presence such as a stop station, a turnout portion or

so assSliar puylauuyped pohtiron. sWaeemt fert batkhdabmmand
determ ning neans 84 determnes a normal straight or
contmpted portion, the control by the 20 nornal running
nmeans 86 is carried out. The normal running neans 86
det e€Ehe copbxdliprogkdure vhklvediexplaimed fwitht he
vehicl e position data, and then conpares the vehicle
refgEENEROA WLOWCPaAR™I AHOWAL ADpFAdi- ods| yAt sEiFe. | the Herack
Qra gart of the control neans 82 so as to 25
datée@@F%Fﬁgnéngt@8?Pﬁg86aPF§PHmGS§F tearkhértaaifomati c
ned_on .to trans

accaa?sﬁﬁF.81§§t§éF.ﬂa-ﬁﬁ§PPec§§8ﬁ 168, buaral ta %Dgzound
pos?%f?ﬁ'?gtgﬁtt%ﬁ glclés og %1gﬁt§$§8r?ﬁg %ﬁ Oi Eet&gl).

é au i C St €r e€a ter

Thefggahkmﬁgﬁgsdé§ §ﬁ§ﬁ&ﬂ$eﬁ P¥ ﬁgﬁaéte9ﬁlhés chggigion

S0 as to guid ring running under
whebBetBUHt QERELEeS8CibREteWNeLAA! a ﬁok@@oﬁrefeﬁﬁéoﬂrack

gui de wheel 40 makes contact mnth
where the vehicle runs, such as a stralght portion, a
curved portion, a stop station or a turnout portion.
Further, it can determine a distance (how many meters) to a
next presence such as a stop station, a turnout portion or
a sharply curved portion.

When the track data determining means 84 determines a
normal straight or curved portion, the control by the
normal running means 86 is carried out.

The normal running means 86 detects a position where
the vehicle runs from the vehicle position data, and then
compares the vehicle position with running data previously
stored in the storage part of the control means 82 so és to
determine a steering pattern (S3). Further, automatic

steering is turned on (S5) so as to transmit an automatic

steering instruction in view of the steering pattern, to
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protection guide rail 14 or not is determned in view

of the contact detection signal (S9). That is, the

protection guide wheel 40 woul d nake contact with the

protection guide rail 14 3®» as to deliver a contact

detection signal if, for 10 exanple, the vehicle 12

tends to go off fromthe track O1 in the case that
thel RR 3189 1¢ TRCh b%nE%Gigikhﬁtelkhbtah%oPgﬁﬁg'skgﬁg§ng

determ ned that the steering nmechani sm 26

(s73CCconfbpah¥tetNCtRONEFOht i whEQIET £ 2BE PYrhbd€ b{imheans
safe neans 88. But, if it is false, it is determ ned

of il abrulatersiieeikionasmeehaniae 26el yenacnally
operated, and accordingly, the automatic steering
i nst pueihgnruwhhbnyhendst eehé ngupahseia ssedeing( Sikgther
so as to continue the automatic steering. As to the
thec pxtotelcthipnt lgaidaei wheafle 40emake88coatatitr wtiith 2Bet he
automatic steering is turned off (SIl) so as to
protelcddon gulidesreddi Ad oar np&d ilsy defterndngdt an ydewnof
order to set the steering mechanism?26 to be free.
theTigondacte detegd ignosdenrdn (§3) de WAkl 1S 40thekerotection
contact with the protection guide rai

14
quider ¥OeRa OOHONKoBPke] SOPRAGE g LERG thosBEgtrGhin BHAde
] tecti 42 al th i Ils.of th .
railll S5 3% Holdetader" 4 cOR Bl atiscitn, Sifpateits Eor
12. That i .t i f eed-
exappte, Tl Langble T5CHANAES ko' GRTORECELEALIRG R¥alR®on

in Q%EQ%aE@ kh%%.Qﬂbd%%ekEﬁngVﬁEEﬁhﬁié% eelehilburihene is
t ue Th

e steering instruction Vva ~ I's reset S15) . us,
trudye i ilshQdteitledn thhtt el ditke3ahy MRAENIEM 28 fails,

even though a failure or the like of the steering
and"&¢dHASMgly, the control is carried out by the fail-
safe means 88. But, if it is false, it is determined that
the steering mechanism 26 is normally operated, and
accordingly, the automatic steering instruction with the
steering pattern is held (S10) so as to continue the
automatic steering.

As to the control by the fail-safe means 88, at first,
the automatic steering is turned off (S11) so as to release
the steering carried by the actuator 36 in order to set the
steering mechanism 26 to be free. Thereafter, the
protection guide wheels 40 make contact with the protection
guide rail 14 so as to turn the front wheels 18 through the
motion of the protection arm 42 along the side walls of the

protection guide rail 14 in order to steer the vehicle 12.

That is, the mechanical feed-back caused by the protection
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26 in the vehicle occurs, the vehicle can be safely
prot ected, and passengers can be surely transported,
thereby it is possible ensure the safety and the
reliability. 10 In the case4of determ nation of a stop
station, a turnout portion or a position just before
the stop station or the turnout portion by the track
.dat tLer qipni n A rol. L d h
guill Srigis Toreld TReTprofeneill SRTRE keus T Gulleh "Ene
vend@All ab R¥18he VRRIEher POBhd | 8Pc £LIAECLASErudB Whue
the autonmatic steering Is turned off™(S17), and as
is geewt i(816)g. 8, when the vehicle 12 cones into a
vehicl e position correcting zone 94 incorporating
posi Thas, @ UBd i tige NPHPERISISR ot e fEosalre fmedas 88,
surfaces of the 20 protection guide rail 14, the
evenelthohghld faiflareedrt dhbeldke off aheushesgipgthechanism
defined by the vehicle position correcting nmenbers
26 dp tbe wehiclef ocburgrotbet vehigledeanwheeksfdDy That
is, aninitial value is set in the steering system
Protreéggh AREhRAPESNRJEsAsEARi ke suselPatkangperked,
accordingly, the vehicle 12 is set to a predeterm ned
thepgbyt 1&ni§nPPRELPdSdCRERFScEEf SpRetYr 8B tR29). Then,
a sﬁe ring instruction value for the automatic
reldppd Fﬁg'is 25 reset (S21). Thereafter, when it is

detfiﬂﬁfﬁg éi@g 5Pqde%é%%f%é%%%&%%@ﬁ?%ﬁgé?gqﬁ ¥ﬁ§i?h§

posiTion correcting zone
eurBEat) pOBILATak el BORLH16,09QURCoBbETELS Don o Pition
or the vabhshe BestibANbPatRe(ELatk GHEENEEtermining means
84, the control is made by the vehicle position correcting
means 90.

As to the control by the vehicle position correcting
means 90, the automatic steering is turned off (S17), and
as shown in Fig. 8, when the vehicle 12 comes into a
vehicle position correcting zone 94 incorporating position
adjusting members 92 at the opposite side surfaces of the
protection guide rail 14, the vehicle 12 is forced to be
set on a running path defined by the vehicle position
correcting members 92, by means of the protection guide
wheels 40. That is, an initial value is set in the steering
system thfough mechanical constraint feed-back, and
accordingly, the wvehicle 12 is set to a predetermined

position on the road surface of the track (S$19). Then, a

steering instruction value for the automatic steering is
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the automatic steering is turned on (S27), and
accordingly, an automatic steering instruction based
upon the new steering pattern is transmtted to the
actuator 36 so as to imtismte the automatic steering
(S29). 10 The width between both side walls of the
protection guide rail 14 in the vehicle position

L ti
res CIEr 3%%&)”9 Y, Vel CJ.§ J.Irﬁlq{lachﬂaq‘: ﬁlg%

to t#‘le va at t e pr otection gul
vehW%§%|§249a§§%% BQnEﬂQtv@hﬁelghéosQQEBnSbgﬁréﬁkiﬁﬁoﬁone

the protection guide rail Speci fically,

94 \WsgBh irsoferbana yakueivhi sMghs18! Egbhl ¥hel greghat han
that of the protection guide wheels 40 by 1 to 5 nm

elehenttlden2 ,t Aenkangitbudingl phebgith ok Gheepmohedt ian
gui de rail 14 in the vehicle position correcting zone
accotdancesetithothevakehdchi phsisiah Hehat (826) I esBurttizer,
the overall 20 length of the vehicle, which is
thepeauttomalbliiy steer3ngi Aestusneflony &4627he anédrartordmpgghy.
of the vehicle. Thus, when the vehicle 12 passes
an pHitomghicheteeniapeingssnctdancbaredt PRENzERE QQW t he

protecti on gui de wheels 40 _nmake contact with_t
Ste&E%PBl8ﬁt§&FHsﬂFn§rﬁEﬁBéF§e§2tPaFBeZGCSPBHQrbBFhsglBé to

th t d d
lnlﬁ%@&?dghﬁlﬁg g%h%gFEggbgff%gh s co?pected so as
defl ne é&ﬁ 1\)/‘%E"I'"g’:ép)r?o ec ?%J?Aééﬂl efssaﬁ; ni%}lgaBIJEOteCtion
gulﬁ%eEaEHOHQh h?%agegbﬁhgléz obit%Bﬁ'EbgPéE£¥n89¥bﬁé994 in

eft and lig £o vari o I st urbances even
theEQQHQElEhEoﬁghhSheceﬁﬂééﬁlﬁﬁcﬂéﬁﬁn§@ 1§fs@tYE$’€Hg|9alue

he inclination of the longitudinal axis of 5 the
thatelhel prokbbtienpgaiabowhBe15un0i ngkdi £6ath68 Withhehe
both side walls of the protection guide rail 14.
Specifically, the width is set to a value which is slightly
larger than that of the protection guide wheels 40 by 1 to
5 mm. Further, the longitudinal length of the protection
guide rail 14 in the vehicle position correcting zone 94 is
set to a value which is at least not less than the overall
length of the vehicle, which is preferably 1 to 3 times as
long as the overall length of the vehicle.

Thus, when the vehicle 12 passes through the vehicle
position correcting zone 94, the protection guide wheels 40
make contact with the position adjusting members 92 laid
along both side walls of the protection guide rail 14, and

accordingly, the vehicle position is corrected so as to

cause the vehicle to go along the rung path defined by the
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vehicle) or the like, the vehicle position is
corrected to an original position or a desired set
position by the vehicle position correcting nmeans 90.
The vehicle position corremding zone 94 is desirably
10 arranged at a position which is just before a point
from which the vehicle enters into a stop station in

progégl%rio#x ugﬁga&'?ﬁﬂnlﬂppr'@@ﬂ% ag%ve?‘rpa‘&? IX%I‘Lhtl{eeS\Pe CJ!cle 12

PR e Stop

is ?e&e&goﬁa§m9nee%laeéa'Qeft anauaxsﬁttaaektervébf%ﬁgke-

stated above, I1n the first énbodi nent o

disPtebaitekNVEPt £0Bn tHBufACkndal;@andeler 8hAt88 HBSASrédce
det er ni nes a straight portion, a curved portion, a

of at9pw &hgleoNthe ihHeNdHAtPOnt bENthe LbRglitke@ih&aDNAkDE of
track data so as to carry out the operation by the
thenvehtleunbhithgr@dpaetanso8ihet hannhagallipacbijohhef the
vehi cl e position correcting neans 90 or the operation
vehlhygleheofathesiikenethe 88hiclhepebytioni spogsréteedoto
enhance the safety and the reliability of the
an priaipaltt ReFdhicpseEnaddeshgedunsatnpositior DEhtke e
under automatic steering, and to enable the 25
vehighe cPeS{blPRNCOFFRCRIRG gRe@RYr 8B« of effi ci ency and at
h spee Further, the protection gui de whee 40
can RS %cdlw&sgc {48 (FPRIRS At A 4§ hIdGRamab Ly
4 o) e.vehicle neans of .t
arrgafd 87 n pih HELon et 1Sta3%€  BEePRE"S ot Smom
| p uj d - d
Whl%#o?éét?%%%ﬁ? dél"?%%‘.f‘% $roactralostrtsfy Ahde o

obt¥ SR £hCapPr&pPilee SEHEEY RIPLCLLEHeSP B85 AP £ Ym in
the stop station, or which is just before a turnout portion,
a curved track or the like.

As stated above, in the first embodiment of the
present invention, the tack data determining means 84
determines a straight portion, a curved portion, a stop
station, a turnout portion or the like from the track data
so as to carry out the operation by the normal running
means 84, the operation by the vehicle position correcting
means 90 or the operation by the fail-safe means 88,
thereby it is possible to enhance the safety and the
reliability of the transportation system during running of
the vehicle under automatic steering, and to enable the
vehicle to run with a high degree of efficiency and at a
high speed.

Further, the protection guide wheels 40 can make
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transport the passengers even though the steering
mechani sm 26 of the vehicle fails and so forth,
thereby it is possible to ensure the safety and the
reliability of the transp@artation system 10 Further,
the steering nmechanismis constituted by the tie rod
and the front and rear steering arns 28, 30 so as

con&%c% %E%H‘%héag%hg 8£9ééeg anafi 1Defér5§“t3w§¥%

fromthe accordlng the front

thel %h éﬁ!g 1%699t miBRE! §£ CeRe bﬁréﬂé@{i’oﬁt?ﬂ&g wHEe1l 40,

protection arm42 nounted thereto with

thathﬁsprehsC%éﬁmcgalﬁg yheghsadd by EWOPEFsEstt Dot hguide
lower part of the differential nechanismportion 26

whe8list Be hh@hkie pirgtdcexbe §auséngadld $0, asnd cabavedingly,
unit structure, and as well, the actuator 36 has a
theuftehisfieuttucanwhechafslOprnotetctedt sothe bogserélnne
62. Thus, the efficiencies of working, replacenent of
transppohehhe, pasdengens eeven etfiough hehe vebeering dre¢iranism
enhanced, further the configuration of the vehicle
26 ofinthe yehprilei faidacand socfomth. sthewehy ekt 1% her eby
it is EOSSIb|e to aimat reducin ng the_wej ght of the
posgiblente| ensprapbheneafedy ardtthe %%%b%%l%hﬁ%d?%eﬁ?e
of the present invention - 28 wll be explained with
traP@P@FEﬁ eOROSERGE™-9 to 10. The second enbodi nent

25 it Areen T (Hee g chan o, o8 EBhkEeOFECR, CPhe
tlenggﬁrgEZ ghhltﬁg ?§89 tgﬁgePgéf Q@ééflﬁékgtﬁthBth§@eso
Xplainéd |rs odinent so as
as to transmit a drive force to one of the front wheels 18
from the actuator 36, and accordingly, the front left and
right wheels can be surely steered.

Further, the protection arm 42 mounted thereto with
the protection guide wheels 40 is supported to the lower
part of the differential mechanism portion 26 of the highly
rigid axle housing 60 so as to have a unit structure, and
as well, the actuator 36 has a unit structure which is
mounted to the bogie frame 62. Thus, the efficiencies of
working, replacement of components, and maintenance for the
vehicle can be enhanced, further the configuration of the
vehicle can be simplified due to the unit structures,
thereby it is possible to aim at reducing—the weight of the
vehicle.

[Embodiment 2]

Next, a second embodiment of the present invention
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abbrevi ate the explanation thereto. Referring to Fig.
9 which is a plane view, the basic configuration of
the steering nechanism 26 is identical to that
explained in the first enbd¥inent, except that the 10
link rod 46 is |located on the side renote fromthe

pl ace where the actuator 36 is arranged. Although

willoble leepliaaRdar wilth $B2ERENBEEtBCEYR5Edn tbhi§. The
arrangenent is effective in the case that both |ink

sedodd 4mbdddmeatuation 36neaRRoh harabh&ngedmOBE YREN
anot her 15 on one side due to the actuator 36 having a

stelearigg mierhanikmr RBeexpibinedt ha nheefirky embadiment.
conmponent such as the tw n spherical surface joint 50
Likesaefiemrenige humetralenwyadiinbet used be denptmapedist hike
costs of the steering nechanism 26 can be reduced. 20
to [thelsederpdaispdNént thex finast eohodimenbesande 66 a
third enbodi nent of the gresent invention with
abbrgvdatgcdhpeoerpganationngheyretothe third enbodi nent
wi | gncern a varjant formof_ the steerin nechanlsm

26. BetexfHrdity F('Jbgﬂ?g hlﬂf(;aﬁ'ﬁj a Plang ‘(Fj e ]E]%Prstlc
’ 42 . ! .
ot &b 3%%lgg:aegésn+%sa%asaﬂﬁeﬁaegﬁggal o
enaf B0 RBh A S, 355 EOBRESALHghE  SBFGEE! Bkt
11nkh%oﬁeiﬁeﬁk'XScSQQHGSB'Qﬂﬁpéi&é RERotEOPSbh! %§d§P¥ce

spherical joints 34. Furt t he actuator
whe®8URh8Jab@uhB8rr 88" i8NArPanbe@f the protection arm 42

5 which is therefore turned directly thereby. It is
not efllthough both left and right spaces are occupied,
this arrangement is effective in the case that both link
rod 46 and actuator 36 cannot be arranged one upon another
on one side due to the actuator 36 having a large size.
Further, since the necessity of a component such as the
twin spherical surface joint 50 used in the first
embodiment can be eliminated, the costs of the steering
mechanism 26 can be reduced.
[Embodiment 3]
Next, explanation will be made of a third embodiment
of the present invention with reference to Figs. 11 and 12.
The third embodiment will concern a variant form of the
steering mechanism'26.
Referring to Figs. 11 and 12, the rear end part of

the protection arm 42 and the rear end parts of the rear

steering arms 30a, 30b for the left and right wheels are
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that a linear notor or the |like may be used as the
actuator 36. In this enbodinent, since the protection
arm42 is directly operated by the actuator 36,
backl ash caused by 10 abrd%ion of a rod end or a
rotary part or bending of a rod can be prevented,
thereby it is possible to reduce control delay or
cona¥¥ted & Iodle andtWdr B maAGCUEal@f¢0RhAOkighR side
conparison with the first and second enbodi nents in
tieMtiods ®8al,00@85 ahd RS Helsbedtiget Bonpeeteshi pArésMare
42 through the 15 internediary of the link rod 46.
constrittugred biye spheedgialy jofintlse 34i. nkFuothdb, céite biictuator
elimnated, it is advantageous in view of the
36 iwi oaipd@ldi [tiot theamgarhengr pegstweifglihec probbectéducadm 42
As shown in Fig. 15, it is required that the position
whigh dgfs ttheredope dgopsidndirechdsnthrseprot ekt i bh RetRA2
and the side tie rods 98a, 98b satisfies a
thak; a4dd@emtn8Qtosnan ithe likeomay¥r beoussfspest the actuator
Acker mann Jeantaud |ink nmechanism wth the use of the
36. Ieft and right side tie rods 98a 98b, and the left
g r ear eeripng arns a, 30b. 2 .__15A .
o ok PER1E BRSRERERED, SLAFe BB EotRFtLon Sird Ly s
h h [ n_\yj
alr%%t@gk%§E§%%e ga%%% %%Eﬁgkok %k B ﬁlQEﬁ éﬁS&h By

romt bove oWs t on o

abralsba0e £ a390d'€nhh%r5§5§095rg FH&EQOQOB@HBEH g BetBeroa

direction of the arrow, exhi Ing the relationship

canb%bwggavtheaur@h@&eb@nqke191pe§s&B§eMEsekeaﬁcéheontrol
inside of the track and the turning angle 02 of the

delaReelr ednthelouirzote @bsuheihgatk aBcbrhbe eafieroi, in
connection of the tie rod having a length L

comparison with the first and second embodiments in which a

torque is transmitted to the protection arm 42 through the

intermediary of the link rod 46.

Further, the necessity of the link rod 46 can be
eliminated, it is advantageous in view of the
maintainability, and the gross weight can be reduced.

As shown in Fig. 15, it is required that the position
of the coupling point between the protection arm 42 and the
side tie rods 98a, 98b satisfies a predetermined condition
in order to constitute a Ackermann Jeantaud link mechanism
with the use of the left and right side tie rods 98a, 98b,
and the left and right rear steering arms 30a, 30b.

Fig. 15A which is a view for explaining a standard

motion of an Ackermann link mechanism, that is, a plan view

as viewed from thereabove, shows the motion of the linkage
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when the vertical length of the left and right
steering arnms becone H Figs. 15B and 15D show t he
relationship in the case of inclusion of the _
protection arm 42 interpes8d 10 therebetween. It is
noted here that the distance His a vertical distance
fromthe center axial line of the front wheels 18, to

in Ui U 010 RRININY REIWMERITd N6 R @Gt 1M d%zt%%d

the steering arns 30a, 30b when the pivoting center
arzdve, ExHINGiEed Ghed 8144 iich SPAY tv&%%natthtehecu@n%@ nt

of the above-nmentioned center axial line while thé
angliesttanog theiwhealveit thal ifssdance £hoOMtAEk CEM SFhe
axial line to the coupling points between the

turgtiger iang lar G 0F0dhe3Mheand onhehesiott stide bEdth8atra8R, in
and the distance L is between the 20 | eft and steering

theggaase’3@f IPnngigitien. ©ofi $hendikalrbdohaviiag di deagth L.
Referring to Fi 15B which shows the case of H=H

whegs theoWeL tﬁcpulggenﬂsib &fd theClefitneada nightuslteeirangod

Ien% th L2 has a relationship exhibited by the .

arms, BeGRMeg Ho5 fornula (1), the outside track turning

The. FORr ngoAngre. L o0 ShPrch ﬁ%}gﬁhﬁgﬁkgfﬁﬁé%‘?#ﬁése
t
ot T3E1RR{3R) 53" M) B-ordorioh atndd ARLAPRo384D uai on

$- welg case of H< H as shown in Fig. 15D, the
thetggwﬁodg?ength L4 becomes L4 > L1, 5 and accordingly,

the pt$s deotd@CKedd!l fhAE é@&'&iééﬁﬁé% H is a vertical
distance from the center axial line of the front wheels 18,
to the coupling points between the protection arm 42 and
the steering arms 30a, 30b when the pivoting center of the
protection arm 42 is positioned at the midpoint of the
above-mentioned center axial line while the distance H' is
a vertical distance from the center axial line to the
coupling points between the steering arms 30a, 30b and the
side tie rods 9a, 98b, and the distance L is between the
left and steering arms 30, 30b while L1 is one-half of the
distance L.

Referring to Fig. 15B which shows the case of H = H',
as shown in Figs. 15B and 15C, since a virtual die rod
length L2 has a relationship exhibited by the following
formula (1), the outside track turning angle has a
relationship of 6;'< 8;, and accordingly, the turning angle

relationship of the Ackermann link mechanism shown in Fig.
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Thus, the relationship of the Ackermann |ink nechani sm
can be obtained. As a result, it is required to set
the vertical distance Hfromthe center axial line to
the coupling 10 points bet®&en the protection arm 42
and the side tie rods 98a, 98b so as to be |onger
than the vertical distance H fromthe center axi al

154 iddddt e RuplHdy poi nts between the steering arns
30a, 30b h

, side tie rods 98a, 98b. Thus, it is
possilidl-e/{ld2ceb32 kt2ule t he .st¥ering 15 nechani sm
having a turning angle of the front |eft wheel 18a

and hbeshoeft ihi Biy.Whepl wh8bh ¥HbWE tBeSE4séOofMH ¢ H',
appropriate val ue. [Enbodi nent 4] Next, a fourth
as ahipouh nEntFigl. IS ,prigeertid moentliemyth?@4nwbecohes L4 > L1,
explained with reference to Figs. 13 and 14, the
andf gade ngiiipadivive riheniout sdgiec emacin dtired ngaangie fier nd.of
the steering mechanism 26 explained in the third
Thugnh ddienaglat iansbiepwmef the dckerpaand 1ink meehavtigat oan
36 explained in the third enbodi nent of the present
be obfadfedn 25 is incorporated in a rotary support
shaf{ portion. 100 . for of the protection arm42. It is
requé?eﬁ FBSULE- albpeidreduitied bR setnbhs sygrtical
. ral Ly incorporated in.the_actuator - 32 2.1n
dlsggggg ?Lf¥ggu%§etﬁgnéggé&X&PgalﬁgﬁoioorhgthPPiéngn
; a [ y agtu r ch. .ot 0
poibtS BRTGEEACtHE pebTection MEnlzl BhA jBU H105, 1876hs

98a2M08MI BBNhs BY bECALAGER! kAANSHAR B0rPi841A10kaiEe! A
e rotating support Shaft portion 0

from the center axial line to the coupling points between
the steering arms 30a, 30b and the side tie rods 98a, 98b.

Thus, it is possible to constitute the steering
mechanism having a turning angle of the front left wheel
l8a and the front right wheel 18b, which is set to an
appropriate value.

[Embodiment 4]

Next, a fourth embodiment of the present invention
will be explained with reference to Figs. 13 and 14, the
forth embodiment will concern another variant form of the
steering mechanism 26 explained in the third embodiment.

As shown in Figs. 13 and 14, the actuator 36
explained in the third embodiment of the present iﬂvention
is incorporated in a rotary support shaft portion 100 for

of the protection arm 42. It is required to use a speed

reduction mechanism integrally incorporated in the actuator
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the actuator 36, the systemitself can be assenbled in
a conpact form thereby it is possible to reduce the
wei ght of the system and to enhance the accuracy and
the maintainability. 10 [&rbodinment 5] Next, a fifth
enbodi nent of the present invention wll be explained
wth reference to Figs. 16 and 17. The fifth

32 %b%%@%nttowrleaueen%ﬁénsﬁegar bahh hBEBYObrt BRe 1like in
arrangenent of the protection guide wheels 40 in the

thef cagsk thatandroeaeitdgerbpdi ABRhStoASsBBAWASI A Mb8sr &8
and 17, the protection guide wheels 40 are arranged

thel efikeand use@Hlt asntpar atkahtak.each of the opposite
end parts of the protection arm42. That is, the four
pr ot Bstiwntigis dembbi@ihent) By eipcanpabsat jrey doch ean 20
Wth this configuration, since the side on which the

actpatpbecBboingthderafietiing4euppertndbaknt pocbhoncl 0Qi oA
the side walls of the protection guide rail 14 is

thef pggyatere 36pr Shecevsheguiieehfic6RB R areemblatdedni A
one and the sane. direction if_ the advancing direction

compacti fggm. tﬁEPéB?YiFtZGSiB°ES§§FEIEOtBGQHﬁﬁnEEetﬂélght
rabilit h rofectio i de wheel s

of EherREptel nentl fo BhaRre ! Fye Jah REACE AR Bh® it is
ssib enhance the serviceability as 33 to

malg%s&&%%%%ﬁt g of conmponents or the Iikg It is noted in

f the first and second enbodi nents that the
[Emgpg%@gtlog gui de wheel s 40 possibly nake contact with

2o et Sl e bl el St DO ubori o
wilbagk @Rflained with reference to Figs. 16 and 17. The
fifth embodiment will concern a variant form of the
arrangement of the protection guide wheels 40 in the first
and second embodiments.

As shown in Figs. 16 and 17, the protection guide
wheels 40 are arranged left and right in parallel at each
of the opposite end parts of the protection arm 42. That is,
the four protection guide wheels 40 are provided per bogie.

With this configuration, since the side on which the
protection guide wheels 40 are made into contact with the
side walls of the protection guide rail 14 is fixed, the
protection guide wheels 40 are rotated in one and the same
direction if the advancing direction is fixed, thereby it
is possible to enhance the durability of the protection

guide wheels 40. Further, since the durability can be

enhanced, it is possible to enhance the serviceability as
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forth, and accordingly, they are rotated in different
directions. Thus, the relative rotation of the
protection guide wheels 40 which is caused when the
protection guide wheels-48nake contact wth the side
wal | s of the 10 protection guide rail 14 becones
twice, and as a result, the protection guide wheels

to é@p&%@gﬁehQsh@%ec%w%%ﬁ%h%ge@r QHﬁaﬁhkbty T4 Enbogh fedtin

Next, a si xt odi nent of the present invention

theléaWblbfb%h%XEE%%QeQnW'%chﬁﬁe%&B%ﬁlh@nEbgﬁha%Stﬂad
. The sixth enbodinent will concern a variant form

pronecttlian guAaegemerl sofzot bespidigchmane wbaehstd4@ich bbeh
fifth enbodi ment of the present invention. Referring
side@alilgs ofl8hangrdRecttwonl gitidendariilghtt s28cpr dhecti on
gui de wheels 40 are arranged on opposite sides of the
profectéoni gnidenwheedtls exehasfrapgedseachefids bhekesnd
bei ng positionally shifted fromeach other in the
foritbngirndd prgrdilngdyi. o thelie pEsf ToPatRdt Ans dafFangeitent ,
_in the case of the protection 25 guide rail havjing
dirgr&igng - th%hganetnpd%ﬁlth%edFah%Fé?no?f the protection

protection gui de wheel s an_b d, th
quifte vhgengo ey wbich i, Ertee w&ﬁge't?%%%% e P Sgfae

wnepls d0,uBP SBRearorach Shegaide 1 %%8”%&%%9 one
progggtggg gﬁqﬁe %%&ﬂbh4' oh@% E&ﬁE%Cthﬂﬁ QB'QerEtht14

e wei ght of protection
thegng%eh% ibonl uHﬁQOWEéeﬁsla%stehhgr%ayhhbelg BASEBhea

i mprove the workability of
durability.

[Embodiment 6]

Next, a sixth embodiment of the present invention
will be explained with reference to Figs. 18 and 19. The
sixth embodiment will concern a variant form of the
arrangement of the protection wheels 40 in the fifth
embodiment of the present invention.

Referring to Figs. 18 and 19, two left and right
protection guide wheels 40 are arranged on opposite sides
of the protection arm 42 at each of opposite ends thereof,
being positionally shifted from each other in the
longitudinal direction thereof.

—With this arrangement, in the case of the protection
guide rail having one and the same width, the diameter of
the protection guide wheels 40 can be increased, thereby it

is possible to further enhance the durability of the
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| ayi ng the protection guide rail. Further, since the
width of the protection guide rail can be narrower,
the degree of accuracy of the protection guide rai
in a curved portion can b¥ enhanced. 10 [ Enbodi nent
7] Next, explanation will be nade of a seventh

enbodi nent of the present invention with reference to

pro%b@%lonz uapg %ﬁe 1ae sgyeptd éﬁﬁ%¥%ﬁ?ntlﬂ“{ﬂe9&§§§r@f

a varian orn1o the protection guide rail

theRgE%E%b@Qoho Gias. wﬁ@e@ndozﬁavﬂnér@héchhantﬁélQéméal
106 has a |-li ke shape, that is, an I-1ike shape stee

duradil itlys Eﬁbdpgatbhelbﬁadusdéfaae1154 aad bef haspdwed
right protection arns 42, 42 are arranged in paralle

whilket kheagkighthef eheopposeteisndgaidé rhelpidt betbmes
guide rail 106 so 20 as to interpose the I-like stee

lessai fthelrebybétwdenposkdbleetpd amprevghthpr woskabddisynet
42, 42 are configured so as to nove in parallel wth

laydaech tbeherothesigh ohaddei naalredT@FYhRF . aSHRER cklre gALdth
connecting rod 102.. As to the configuration of the

of thek PReEREHILER Inddex ERAKAERBNDPR PﬁrseWﬁﬁdetBP grgree of

| e constltuted bei n ased pon the s nd .
acc&ﬁﬁgg REnthPeaRTORERY PR gP@E Eél nd™® ?1°u¥K8 IPﬂEtF8B
ca conﬁec the front end part of the 35 front

n EePPHG SPR 28b for the front right wheel, to the
ot ction arm42 in the vicinity of the front
[EmB quegﬁt f the latter. In this enbodinent, since the

2L 5 PL0L ol et cor

embodiment of the present invention with reference to Figs.
20 and 21. The seventh embodiment will concern a variant
form of the protection guide rail.

Referring to Figs. 20 and 21, a protection guide rail
106 has a I-like shape, that is, an I-like shape steel rail
is laid on the road surface 15, and left and right
protection arms 42, 42 are arranged in parallel with each
other on opposite sides of the protection guide rail 106 so
as to interpose the I-like steel rail therebetween. The
left and right protection arms 42, 42 are configured so as
to move in parallel with each other through the
intermediary of a protection connecting rod 102.

As to the configuration of the link mechanism,
explanation will be made of an example constituted being

based upon the second embodiment, as shown in Figs. 20 and

21. The link rod 46 connects the front end part of the
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elimnated the problemof interference with signa
lines laid on the track. Further, with the provision
of the I- like protection guide rail 106, the
structure of the protecti®h guide rail 106 can be
sinplified. Further, 10 bending the protection guide
rail 106 so as to forma curved portion can be

froB@CbEbE§&ﬁg agﬂdzﬁﬁcﬁbﬁ'@ﬂhyfr& € Epﬁkeﬁﬁégﬂ gybdghe
rail e readily laid t e

rlgﬁﬁe eotBetRbAt 8ehi 28 gH'@ﬁer@hblﬁQQK'éflﬁhg fféﬂtbgnd
ted fromthe center of the trac i's noted

parthat ther eageyrbe of course exhibited simlar
techni cal effects and advantages even though the [Iink

rod %o tisipremba®imant preimdsl the Bapingivicitas dhathef
the actuator as in the first enbodi nent of the present
protavtnbnoguidé rambodiDfenan8pedlome, nexpbwent i thent | tabebe
made of an eighth enbodi nent of the present invention
elipiipptedf thenptobdemi g€. inperfiadenge Whthesigpmal lines
_enmbodi mrent will concern variant forns of the
laler ghetheohrark: 4BunhbBernevpEbt Ehej BROYLS Hen wpEetle 4D-
25 explained in the seventh enbodi nent of the resent
1ikenpER ?BﬁlonREFé??lﬁ@l%olﬁﬁgsthEZStEQCt?ﬁ% ?&fthend

de wheels 40,_ .4 d
prob8hieR g %tgﬁii?ﬂgguéﬁﬁkeeS?aﬁe%%fbﬁggﬁ. ek 106

venfhahehs bISEELOLSy LalEPased |her shelyeen. cand are

0 eac pT O on~ gui de-Whed

curg8§n sa L0gn !0 ﬂ&%%ﬁ&é{&ﬁ éﬁ&"ﬂ%ﬂ@@&’r&’f&&lﬂ‘dthe

ort whi ch are connected fo eac
protection guide rail 106 can be readily laid. Further, the

place where the protection guide rail 106 is laid, can be
shifted from the center of the track.

It is noted that there may be of course exhibited
similar technical effects and advantages even though the
link rod 46 is provided on one and the same side as that of
the actuator as in the first embodiment of the present
invention.

[Embodiment 8]

Next, explanation will be made of an eighth
embodiment of the present invention with reference to Figs.
22 and 23. The eight embodiment will concern variant forms
of the protection arm 42 and the protection guide wheels 40—
explained in the seventh embodiment of the present
invention.

Referring to Figs. 22, 23, the left and right
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ot her through the internediary of the protection arm
42. As to the configuration of the |link nmechanism as
shown Figs. 22 and 23, there will be explained, as an
exanpl e, a nechani sm whi<€t36 s- consti tuted being based
upon 10 the second enbodi nent of the present
invention. The link rod 46 connects the front end part

pro%ctta% %ﬁa eSLREENRY 402" %Zgﬁ‘if eraﬁﬁe&r SRt pHEA hé%des

he protection arm e vicinity o

of EB% &fQ&keeB§o@€EE185 blgakakhel- 168 &Hiéheﬂyoghéﬁ@ﬁore
since only one protection arm42 15 is used, the

1nt§&b@%bﬂrQh@&eb@@w@éﬁteéhaoarérMiﬂﬁe&aﬁobéacﬁlB@héflﬁﬂ
in conparison with the configuration in the seventh

pro¢ekadoneguide wheel tvanpeoingttrodsalos whechr&feired,
and accordingly, the weight thereof can be reduced.

arriongeldebackhenduffbethoandegbicbdacenponeattedahd €échhe
nunber of rotating nmenbers can be reduced in

othegnphricygh thet hnthoweddapyapfietheénprotegbienmt arm 42.
enbodi ment, thereby it is possible to inprove the

s er vhe eb®i Fhe yCOREl g ation «ff ddehinkmedimiviiiht £
Further, since _the protection_guide rail 14 has an |-
Shoyg Fiigs" -cPGs@P€elti ohBPTENYHEL PﬁeeﬁBb%+n?@anﬁ% F* the
t i d 4 It |, st
el e T ReRReHRRE POy ER G5 wher SChsted e FE, bir S Hipon
eneSEKER pbatfenthe. Kod' RELRL oS PLSL oo b

r°d°ﬁ3 of e e S Er Eee oA Fhetont PRSP S ey

gh the 5 Tink rod 4 S
armaQBBnQSQ @He0PBoARUri BBt SRRBe 81 U€o aBnd NptoOdction arm 42
in the wvicinity of the front end part of the latter.

In this embodiment, since only one protection arm 42
is used, the structure of the protection arm 42 can be
simplified in comparison with the configuration in the
seventh embodiment in which two protection arms are
required, and accordingly, the weight thereof can be
reduced. Further, the number of required components, and
the number of rotating members can be reduced in comparison
with those explained in the seventh embodiment, thereby it
is possible to improve the serviceability including
replacement of components.

Further, since the protection gﬁide rail 14 has an I-
like cross-sectional shape, the upper flange of the

protection guide rail 14 serves as a vertical stopper for

the protection guide wheels 40, that is, it can serve as a
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15

the actuator as explained in the first enbodi nent of
the present invention. Industrially Applicability 10
According to the present invention, a safety can be
surely ensured with a si#ip8® €onfiguration and a |ight
wei ght, for a track transportation systemin which a
vehicle runs on a predeterm ned track, being
| ' . a hapLca
R A o T N T R i TR
vehiia e i1tke, and further, efficient operation can be
made at a high speed. The present invention can be
ef fetti vel Nobd@! tedti 6nd@ afidCkhe t s@NS POEER 1O SY/BtSdR s
38 - CLAIMS 1. Atrack transportation systemin which
anda adehintheger can be afpcedeter sbnadnkdaekencahpugki the 5
a steering nechanismfor automatically steering front
linknaroded6 vlseelryapfetihenvehechedbyhactameosddeaas that of
protection guide rail laid on a road surface of the
thet pgtratpronscexpragoede inhsbesfirsteembadinebhgof hthe
10 protection guide rail w thout making contact wth
preggat LRVEBL1lo8nd provided at |east in one set in each
of front and rear parts of the vehicle underneath the
vehicle, a link mechanismlinked to the steering
mechanism S0 _.as _to.turn the protection guide wheels
Indpﬁgglg%gyaagp}ﬁga&%l%ﬁ?e direction as the steering
di v egLoPa il 08 {10 rOlent CAIRERLS, Tl WU Do
of the vehicle, an
surely ensured with a simple configuration and a light

weight, for a track transportation system in which a
vehicle runs on a predetermined track, being automatically
steered with no use of a mechanical steering composed of
guide wheels, a guide rail and the like, and further,
efficient operation can be made at a high speed. The
present invention can be effectively applied in a track

transportation system.
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a control neans conprising a track data determ ning
nmeans for determning a straight portion, a curved
portion, a turnout portion or the |ike of the track
in view of a 20 vehicle po38t+on data, for controlling
an automatic steering instruction delivered to the
steering nmechanismin response to the track data
determ ned by the track @a{pyg determ ning neans. 2. A
track transportation systemas set forth in 25 claim
1, characterized in that the automatic steering is
controlled in accordance with a predeterm ned steering
pattern iA tPR&ck'l ee4ngdRtAEisH Byt TRARNGIGH! ar FeResle
a 39 - normal straight or curved portion. 3. A track
runkr anspopiratetermyiatdmtaacket comprhsing:cl ai m 2,
characterized in that the control neans includes a
f ai | asateenmbagsméchaniserfuptavipntdid caddtyr slteegingh&rént
automatic steering when the steering nechanismis
andapyrernwheedsdr pfig thee vebardel b¥oacthatatsemati c
steering, and steering the vehicle with the use of
t he prefreterbioyugdtdoneris 1aid Qieir Forsy sugdacenet the
protection gui de wheels nake contact wth the
tragKet ection guide rail. 10 4. A track transportation

ot S e R e e taefle L e I BIAHERAE SRy
prqu%@iokoﬁpﬁﬁée%%E?th@%héﬂ% ﬁéﬁ?ﬁpngog¥ac£h%i%ﬂeﬁﬁéng
nme the ete neans

chani'sm’i frack data m ni ng :
er e | OF ULRPUE P 0
LS8 SRRy Sl 98 PRBER O Rublpe Sabdibictr front

anadl B8arPpaiest bentaudi ¢genwbes! anberh8aPRSthb0GEH I8N
travel path

a link mechanism linked to the steering mechanism so
as to turn the protection guide wheels into one and the
same direction as the steering direction of the front or
rear wheels during running of the vehicle, and

a control means comprising a track data determining
means for determining a straight portion, a curved portion,
a turnout portion or the like of the track in view of a
vehicle position data, for controlling an automatic
steering instruction delivered to the steering mechanism in
response to the track data determined by the track data
determining means.

2. A track transportation system as set forth in

claim 1, characterized in that the automatic steering is

controlled in accordance with a predetermined steering

pattern if the track data determining means determines a
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defined by the protection guide rail so as to correct
the position of the vehicle. 5. A track
transportation systemas set forth in 20 claima1l,
characterized by further-c®dprising a protection arm
extended longitudinally of the vehicle and pivotally
supported at its center to the [ower part of an axle
no %lL@%ra& ﬂ@tggrcﬁg@%d ®@tio@nd i s provided at its
oth front an rear end parts with the protection
wheeks, tRetsLERN tASnSPorEEbESh Sg?éﬁéxh ugless@t t£6rtwdin
coupling the left and right wheels, and the actuator

clafigf 29pRhuragterikzedr iAg thakcehko coateodf mehasl ehtladds a
ri ght wheels, and the link nmechanism 40 includes a
faill-slafleothebns Ifiomk ing etrir@piiti aige ¢hieowoatmoflo fome thef t he
left and right wheels. 6. A track transportation
autoysttdin stesetingowhleni mheclsdieeringc mechendsinzdgd shnohmal
a protection armis extended 5 longitudinally of the
dunjalgi ¢he geatpodoifar fheupysomadist siteerdadt epngdostprering
| oner part of an axle of the front or rear wheels .
thea@hiigler wiithedhgt USes OBother PERECSRdORe P8R80 WhEELEs 1D
with the protection guide wheels, the steerin
sucheen s FhPRG e SOLECEARE ERGTE FPESISaBakRuRPREaEHe

..10 protection.armrespecti.vely to the left and right
Wltkh& s PTOLREtiRR §EE§§t5F1¥or turning the protection

arm , 7. AhtE?ggktfﬁgﬁg§§%g%%$gn:¥?£€g%a§sSgétff%f£Pi{h

claime6, whérern the ncorporated 1n

cidff 1 grAUSRRCEERr L) Bothisy I Dbty
posﬁhgbﬂ‘@orQaéﬁaﬁbehbéﬁ@ ifdrt halterheptahat ithe seBkeingf by
the steering mechanism if the track data determining means
determines a station portion, a turnout portion, a point
just therebefore or the like, and for forcing the
protection guide wheels to be positioned on a travel path
defined by the protection guide rail so as to correct the
position of the wvehicle.

5. A track transportation system as set forth in
claim 1, characterized by further comprising a protection
arm extended longitudinally of the vehicle and pivotally
supported at its center to the lower part of an axle of the
front or rear wheel, and is provided at its both front and
rear end parts with the protection wheels, the steering
mechanism includes a tie rod coupling the left and right

wheels, and the actuator for applying a steering force to

one of the left and right wheels, and the link mechanism
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protection armis |located at a mddle of a center
axial line of the left and right wheels, and a
vertical distance Hfromthe center axial line to the
coupling point of the 20-146t-and right side tie rods
with respect to the protection armis set to be
greater that a vertical distance H from the center
; j |J l5i i+ht.S tie 0
iniRe o et s A R o e o gedRagh® arkES, one

of tthanIREH P i Ry set forth in 25 claim5 or
6, characterized in that the protection guide rail is

formed of patbabkkershepbrbatiohhgyptahessi o6t atbFen in
wheel s are arranged in the U-|like steel bars w thout

claiekilng chakhcteanizaed iw tthati de preltiestabnt Aempiet egteatded
guide rail, and the protection wheels are arranged
longddmddmniaddlyy ceft tihet vehficdet aadd pieatadigs spppbsteli ahe
protection arm two for each end part, on the left
itsagentieghttositdes loWerh@ag tpodt @ot msdearl) the Fremkdoin
a plane view._10. A track transportation system as set
rearopheels . @ngi msSs ProNadsc: ati 14§ pAathharopkeand rear end
rotec%éon guide rail is forned of a U like stee
parfg w theoprotestionh guidgedbeels, o ther ShgeHINE t he
li.ke steel _bar .t hout naking.10 cqontact. with side
mecianit 8, A YIS Foretti BRAENIR X1F, TAAT LLRELRG the
r [ A rang r ctjyel bot h
o e A e R Ty T e T3P E b5l 0B} FRE R

and! ®he S2E1a2R¢ BRL! tugﬂiﬁgt e Eogggt-igghéﬁtlﬁi des of

e protection arm being l'ongrtudinall fted from
eachy 15 Rt Bpack lirakspbPELtiSANSPOFLRIADsSY SESFRESin

set forth in
claim 6, wherein the actuator is incorporated in a rotary
support bearing portion of the protection arm.

8. A.track transportation system as set forth in
claim 6, characterized in that the rotating center of the
protection arm is located at a middle of a center axial
line of the left and right wheels, and a vertical distance
H from the center axial line to the coupling point of the
left and right side tie rods with respect to the protection
arm is set to be greater that a vertical distance H' from
the center axial line to the coupling points of the tie
rods with respect to the wheel side (H > H').

9. A track transportation system as sef forth in
claim 5 or 6, characterized in that the protection guide

rail is formed of a U-like steel bar, the protection guide

wheels are arranged in the U-like steel bars without making
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claim5 or 6, characterized in that the protection

guide rail is formed on an I-like steel bar, and the
left and right protection wheels and the protection
arms are 20 arranged so as4to-interpose the I-1like

steel bar therebetween, the left and right protection
arns are linked to each other by a protection arm

j ; i ght. ar to be
corlt e LS008 LA P oty Gl L0 b
thd IARSRUHL R Wheis YPAS S8 el tﬂ%ép'éct&g%'l@ At0 rbiogh

characterized in that the protection gui ral

frdmy el dfeaan dndd pRiraiedr hale pildd RAGLACEAN FWodSor
42 wheel s are arranged back and forth so as to

eadinteardpgartt,hen Ithe Refit @gld Raighttheriaeet weernebei ng
shifted back and forth, the front and rear protection

prajigicdd onph@aims @se viliewledd inoa @dalneotherr.t hr ough t he
intermedi ary of protection wheel 5 |ink rods, and the
prot &8t i of Guadk wheesporbhktionssyhten asreetrfengedin
back and forth are |inked to each other by neans of

Cla@mb5prgp@gpp6ﬁrggﬁg in that the protection guide rail is

formed of a U-like steel bar, the protection guide wheels
are arranged in the U-like steel bars without making
contact with side walls of the protection guide rail, and
the protection wheels are arranged respectively at both
front and rear ends parts of the protection arm, two for
each end part, on both left and right sides of the
protection arm, being longitudinally shifted from each
other.

11. A track transportation system as set forth in
claim 5 or 6, characterized in that the protection guide
rail is formed on an I-like steel bar, and the left and
right protection wheels and the protection arms are
arranged so as to interpose the I-like steel bar
therebetween, the left and right protection arms are linked
to each other by a protection arm link rod so as to cause
the left and right arms to be operating in parallel with
each other. )

12. A track transportation system as set forth in
claim 5 or 6, characterized in that the protection guide

rail is formed of an I-like steel bar, the protection guide



wheels are arranged back and forth so as to interpose the
I-1like steel bar therebetween, being shifted back and forth,
the front and rear protection guide wheels are linked to
each other through the intermediary of protection wheel
link rods, and the protection guide wheel 1link rods which
are arranged back and forth are linked to each other by

means of the protection arm.



