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- 1 - DESCRI PTI ON 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 neM/transportatﬂoﬁ system havi ng rubber
tires which carries a vehicle body and which are
adapted to be driven for rotation so as to run the
vehicle, is different BPERIRTION| way vehicle running
onrails, and is 15 normally provided wth steering
gui de wheels for steering the rubber tires serving as

[ n edeterm ned track.
T%@%r%@?‘ﬁﬁ@@ﬁ@%ea s make contact with a
guide rail provided along the track in order to
nmechani cal ly steer the vehicle. 20 For exanple, Patent
TheBhiCal Fieldapanese Patent Lai d- Qpen No.
2003-146204) discloses a bogie for a guide rail
vehi clThe paesent guiventipaerslakes ke tFABFPEEER YR he

di stal ends of arnms projected froma yehicl.e ho

SHREER £o & TERACLn WALk Cone £o Snbs pds s mibefs adh by
easy 2 [Lustnent fo X o] ' fik

mEaRF oty CaBsp sy B0 Befp BF 0 SO 1528 tibe.
Further, Patent Docunent 2 (Japanese Patent Lai d- Qpen
- 2 No. 2003-104198) discloses the configuration that

BacBapoursd 2t ai ned bet ween a gui de wheel which is on

the rear side as .
A vehicle in new transportation system, having rubber

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 wvehicle.

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. Patent No. 6,520,303 (Patent
Docunent 3), U.S. Patent . 6,364,215 (Patent
Docunent 4), and W00/ 53480G( Patent Docunent 5) which
di scl ose the prior art that a vehicle 10 runs being

mechanical ly steered by such a way that guide wheels
Nera k20 @Gorit04d £ 8\ @hsﬁlwsdéhﬁaicpnﬁhﬁwaémi shata ofp ds

track.. Ho h d
ohiatnag BatvaRnon Aride MesT Bhieh fe o 1RE, Flns S a
viSud£!4 agh' ' L%ﬁ?gﬁféﬁ&%ngk 04 PH 11 O afa PR U df

VaEve |c dri ve mechani sm ar e

sHPEHULGE al @rhek CO4MY it @dhiand @sn dd @uttheéd wihehirmss
and the running costs of the vehicle are increased,

tahel Japr.ther, a guide rail having a strength which is
sufficient for 20 supporting the gui de wheel s, should
be | aFHewp thas heegh knqugr @EheF BaERtaPYCBRRRtE ny-S

pefenf i dasdorhed (4%hs, obERetE B 8" Bptent No.
tﬁé‘szl%e%ﬁg EX&&&{E@AM hi)9handMiSoo /53 480¢8ELERE

over'come ove- nent i1 oned 25 di sadvant ages, there

DHSEMIRE )PLARES el Sc MY @he precriag thust anvehicte
does not require, in particular, any guide rail or

rtme Ydilg fmechaniteallyy steeskidcby $Weh enwaRothabnguizie 3
The steering system di scl osed i n_Japanese Pat ent

wheg kR MFke RBNTIEPHIHEY A1 gepéﬁeﬁ?lbdﬂwé'mlsﬁ}ah% along a
258 al

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).



ground el ements which store therein data required for
driving a vehicle and transmt the sane are |laid al ong
a track on which the vehicle runs, a control unit
nounted on the vehicle consecutively delivers
steering instructions on the basis of the data
transmtted fromthe ground3el enents during running
of the vehicle, and accordingly, a steering wunit
nmounted on the vehicle steers the vehicle in response
to tHhstdeasmHgd mstatigs idms Lasiest by Jepangsgo§sicBhe

t | i m nat it f id il f
e A N e
t ti I dth i nt ts., T
o= SPRSLELERLON CAELS, S04 ths, et enaoe coste, s,

ar g EE 7 aT T R T R S o 2 e e
[ t . Ch d j t
x40, SASPE100 Sstoms doggned | nEategl RIGUIR Ly on
th¥i G¥8i k14 USEA ALdng; Fde, GRNf A atd o 0fy tiRR S ERMIRE on
system that 1s, Fig. 24A1s a side view and Fig. 24B

thé Sbas{s ot MieWat Rrbnidxd$ Brdid ahe/i@Wund elements
illustrating a steering unit. Referring to these

dufigyresnning vehithe shidle rew Faspanadli, on syskeing
runs on a track 01. The vehicle 03 is supported by
uniubbeunted esn Cheargliied e ytdeog ehdd4ramiicdle dmne response
provi ded respectively to the front and rear parts of
to thee veldet nd3indtroughiarive ibhteeraadiidr yis posailble to
springs, and runs being driven by rotating notors 06
elipinzle HO v M@ 0T ik st erriee Bypidn faat g4eering. a- 4

The steerinqbgysten)conprises'ground el enents 02, a
veR}GHRNFQ t3t by g davdrBsing s FonskRCctary sRgts

ang'the maintenance costs. Thus, there can be offered the
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 intervals along the overal

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

i ncludes an identification nunber of the ground

el enent, position data, track data and 10 contro

dat a. THRespesrinoralstent goppriges grdupdsplements @2at es
to the position of a ground elenent_ 02, that is, for

LERRAR e QBSOPUF%F?ﬁﬁﬁqHQBH BoBPRIFTRL dWisy 040 ?Rd hce
séé@fgn? i@ﬁftef)%cea%g' n rnsFlll:thgubbér rler %rg Sfltl on the
groun a

as necessary, trac ta SUC as

sPedl adieeehid1le Co! ValrHbegréufd@ Y Lennltd §9 Usrd AHols@n
and the |ike which eXhIgIt a condition of the track

witilclathaviee npoebéctifi¢ wurgeQuwiich eamntldid, a8s t he
above-nentioned inherent data. Such a ground el enent

Prdgteraigefr inteovaky @dongbbhe overalladgpoth oH the
del.iver a si i_ndicating the thus set driving data

I
ERiEn % éf‘gc‘?ﬁr‘] ?%a‘ﬂb\ﬁé’-r WPécgeﬂn‘P%’é"r‘é"t dnfermation jiy set-
S&%ﬁ”ﬁﬂﬂé Qgtl%dfng A Bclﬁ 'Qae tl%QCgL ﬁu%ﬁ%r

circult Inclu in |ch

oS tHeL GrodRa T&Eerhdt)S Pokli @i oRBad €a ad_eﬁc@cdaaeaf&ﬁﬂ an

el ectric power to the ground el ement 02 through radio
caxebrel gavpagati on, and the receiver 09 receives drive

data - 5 transmtted fromthe ground elenent 02 to

whi chTlke, e:>05é4té@ﬂa|1c dabaetonrareundeposéiiomhaedafesoto

un|t 0%0 car

position o ground 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 Fadio 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 notor 06 and an actuator 07.
The steering unit 020 mhlch i ncl udes the actuator 07
to be operated in response 5t0 the steering
instruction, is adapted to turn the rubber tires 05,
and is conposed of an 10 arm 011 pivotally attached at

toavesngirictetdo firhs  bogi grdrhd eReveyh @hetd Nﬁlépheﬁh%ry of a
i;n 012, the actuator 07 which is attached to

akmic aovest havie ReoR Fef-anthe GantRoymbe L0 &EFF&GS

ow%‘éaé%“ré%ﬂ%t%%m?ﬁ%# Bt mdneePing b (R b CR? HRPT
dx%:’h 0%2089%;9&'%,9 eﬁée%cgwsf Sod herRbenepsrs NV th

ove-nenti on units, when the actuator 07 is

s aﬂrﬁirﬂwt‘ibﬁ sheed Imelrmﬁgrmétmmﬁﬂdmmtbha dointe ol
unit 010, the arm 011 is rotated around the pin 012 as
m@tox e @nd anr aspaaiser tay .t he i nstruction, and

accordingly, the 20 notion of the arm actuates q%$
| ever $hesabeemiseh WrtoQgh vRich iincdidedi ps ftHater ©7

| k d_th
t? berirared 38 reinad b trf ortsbr e ?ﬁs&%%‘é%%‘ngfs
SN 268 HhE MU @188s065 f heha R3SicomBbséd | 9 an

ata stored in the ground element 02 with no 25 use

afh Gy pdvodallfi dttadibdaatovde nghd ,td tthesbpgssi® e to
elimnate the necessity of the guide rail and the
thrdegh Weneb?rmedi@fm(ﬁs ﬂbpént%l%;f ddrel ?CFEEEEE he

wconstructlon - costs of g k O1. b
%‘r%e‘sn&tﬁéf’ﬂédm]‘l%eff%e gtahotd B TaanPel {8 dor
whléi'%g§ %%qgiéggrléf*ﬂgdfaﬂglﬁnor 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 can be reduced. However, the
steering systemdi sclosed in the Patent Docunent 3
does not use a nechani cal” §téering nmechani sm
i ncl udi ng gui de wheels and a guide rail, and
accordingly, 10 requires safety neasures for

cpsit et ithe 4mathsAl« unBuebhest. sioee- Befowide WhiepdRi are
fromthe track in the case of a failure of the

ugede GoRGUEGRL RS, U"feré‘r?efr GERcHoE aﬁ"s‘é‘ﬂlw §ﬁ§PiLB+ﬁ‘He o
di st.ur bance hat tron nd ow, the
re R PEoba i enalid 85k Gpnd BulbenBRP e Y
chPRdt @RtRkeh h&éf@dmee wABLED AMEStHY Ji@et £FAEK is
gradual ly increases, being caused by a variation in
cduged,r itheronahy w0 eifferieanthef adventtapd thatf atlerafidohe
track due to a variation in the environnental
anfl raisganae, b%.r&ﬂﬁﬂﬂd of passengers, abrasion of the

tires or the I|i it is 20 required.to conmpensate
thi s HEVSYRY 'or1:1’1e stpgEing ossesafre?'y didgeloged o+ P Fi‘itﬁﬂt

pGRAERTEhEk At 3 HeBfoHEAL B orsBy pRLEMan |

il didg cg{{ﬂ&@&ﬁ{&ﬁ Q%w at §e0aof ra 1,URNANAcBOBa AP,
and so 5 forth for the transportation systen1haV|ng

requiiresk saflethimdasurese ifiot] protest ideiaggiast onetavest lor
steered along a predeterm ned running course w thout
consiwffan Heerialiiclle from tbeitRpdedmatbentatR|Addithg

RRER SRR AT A et TR

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



system has been insufficient for ensuring the safety
conpensating a deviation of a running position with a
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 Pat ent
Lai d- OQpen No. 2003- 146204 [ Patent Docunent 2]

e R

ThOOCHPBRL -Adn ) orned PSS A NN 61 364 AL 3 rd i@ Mation
Docunent 5] WO00/53480 [ Patent Docunent 6] Japanese

syPesRNha b abseOpeis Nof 1 2002 B5d M 3 i50d oy s e tiyhe

I nvention The present invention is contrived in
compassaeiayi Hndewfat hen abbve-dascirideashb piraldrens,thard an
object of the inventionis to provide a track
simhphaspodt At glotwsygitenecomt igdrathi en velnidled surnsipale of
predeterm ned truck, being automatically steered,
dihang ngt aa shight | $peed andth | gHtiel glrgres rafctagairasyas
to surely ensure a safety, and to be capable of
[PeeryiPecwientef¥] cJapanesrl ot dedd diaaticon 2003~
wi t hout using a nmechani cal steering nmechani smsuch as
146¢?de wheels and a guide rail. In order to obtain the

above-descri bed. obj ect accardi ng to,the invent|
B SR DT Tl s SIS S ST A dscphen Al 2003
1OMgenglsportation systemin which a vehicle runs on a
predeterm ned track, conprising: a steering

[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

The present invention is contrived in consideration
of the above-described problems, and an object of the
invention is to provide a track transportation system in
which a vehicle runs on a predetermined truck, being
automatically steered, having a simplified and lightweight
structure so as to surely ensure a safety, and to be
capable of carrying out efficient and high-speed operation
without using a mechanical steering mechanism such as guide
wheels and a guide rail.

In order to obtain the above-described object,

according to the invention stated in claim 1, there is



mechani smfor automatically steering front and rear
wheels of the vehicle by neans of actuators, a
protection guide rail laid on a road surface of the
track, protection guide whgels traveling along the
protection guide rail without making contact with the
|atter, and provided at least in one set in each of

prévoded andt rack poanspoftationaisien unddrivdateh viehd cle
vehicle, a |link mechanism]linked to the steering

rmﬁ@cqa\l’zxmfv1 PR ate RIS 161 g @ aeetee\mé@ s

to, one_an ection asé%he st ee

me P bt &O-B@%Oéﬂ%l&ﬁld%? S Wb iR ATy °° ni‘hgets
of O’Ehé h\?e V@i'é gie)?’m@ﬂgs aof%{tﬂitfciiesansa 0951%91 %uide
erm ni ng neans

rack dat or 'det rn1n|ng

raﬂ r;@ég@tox@%tf&aa Sur Ay efk R ItOhcld IR RPN Iguakie
or the like of the track in view of a vehicle

wheoebs tt oavelbirng dloong attie @dateg-tairon autielathad 1S twe ethiomgd
instruction delivered to the steering nechanismin

ma k eporsetaert twieth ridek Ittt wetandrinred isled ke lteegtk in
data determ ning means. Wth the invention stated.in

One | $ftm AL %Eh%h tfacke gt aanddeqeérrmaﬁ%gg arrd s dedrimilfes

o5 LR B BLLER, e USRS O AR 50
st<-9 r‘l 'rLé {‘{%% Bt ¢ ﬁix‘?ﬁrﬂr{&gﬂ%ﬁeré’cﬁtdno uide

steering anismin response to the

whéé?@kird@é 3or$69 dirate e seeld o fcttite tdaakhd Rdleering
requires the automatic steering is properly

dixeant Tani | efl, tidefednt idr ircapoedsdile duriemhamea itke of the

safety and the reliability of the transportation
velshatem ahd i g arunm ngresing omehisdng endeeckagigdsat i c
deégéﬁgﬁig% égg%Q(iéﬁuggézggiifggﬂéﬂ;%géiéﬁgwSgr%qo%,ga
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.

With the invention stated in claim 1, the track data
determining means determines the straight portion, the
curved portion, the stop station, the turnout portion or
the like for controlling the automatic steering instruction
delivered to the steering mechanism in response to the
track data so that a section of the track that requires the
automatic steering is properly controlled, 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



hi gh degree of efficiency and at a hi gh speed.
According to the invention stated in claim2, there
is provided a track transportation systemas set forth
in claiml, in which the agtomatic steering is
controlled in accordance with a predeterm ned
steering pattern if the track data determ ni ng neans
higletdegrersofa aftiimalersty sirghtat er hdghvegepor-ti on. Wth
the invention stated in claim2, especially for_ the
st r aiAIFOTFENG &R &het Baventies E@ﬁ??@nlﬁfczﬁémt?ackhere
. Wt hou he statiqn portign, .the turnout portian .
i V190 1 Herty CHE RSO o YENET GAntRG SEREE &0
c1438S NG FNANOGHIIC: difa i ROSSIALG LG ERLEYLIYL! B
riving of e automatic steering smoothly in

acd&sRANse JiaH he pRIRALeiNRed t2le8hign PRk er A rstaeed
in the control means. According to the invention

tradlatdtd "ledeainindng hefagrs ideteradnded aanbraek straight
transportation systemas set forth in claim2, in
or whicted @ damtir.ol neans includes a fail-safe neans

for interrupting the control for the automatic |
st eeMiitg WheninRENSieBr PRGLRECRABNFSMITNsZ abfBPREIAL1Y for

dur.i trol f th t ti t i_ng, d
ST RS SR Gre Wi A ERE GG Gf Thé i BeeCEr ok
B e R

11 Y tdhd e nYeNtJQn tStoat e itheChanmidg WaeActBedoes not
steering nmechanismis abnormal during the control for

chdrle raldhgmatt d sSteeksiinge the caertyr oltf ahet Heiatiuhgmati the
steering is stopped by the fail-safe neans, and

aubmakitdlce Steegtiogr edodiy liyheé nugespbniske tpr shecti on gui de
wheel s in such a way

predetermined steering pattern stored in the control means.

According to the invention stated in claim 3, there
is provided a track transportation system as set forth in
claim 2, in which the control means includes a fail-safe
means for interrupting the control for the automatic
steering when the steering mechanism is abnormal during the
control for the automatic steering, and steering the
vehicle with the use of the protection guide wheels in such
a way that the protection guide wheels make contact with
the protection guide rail.

With the invention stated in claim 3, when the
steering mechanism is abnormal during the control for the
automatic steering, the control for the automatic steering
is stopped by the fail-safe means, and vehicle is steered

by the use of the protection guide wheels in such a way

that the protection guide wheels make contact with the



that the protection guide wheels nmake contact with the
10 protection guide rail. Thus, due to the provision
of the fail-safe neans, even though a failure or the
l'i ke of the steering nechansmin the vehicle occurs,
the vehicle can be safely protected, and passengers
can be surely transported, thereby it is possible
prehsat o hgusdd etad andlhushe dued itabithe ypravwirssoverof the
because the fail-safe neans is achieved with such an
fagkrpehel yeansmpl everedthnugh motfaoniyre wavithg d1ke of the

sinmplified and |i ghtwei ght st t f th hi.cl

oo StPY St AT S SN O S YOI 2
sinplifvin truc e of ar equi t h

b S EPLL{ VAP, AL B! LA, AU M Bt such as

trhNYSHEL Of, st fchy i€l BbsN @ndS PP dRF ey and
track transportation systemas set forth in claim1l,

th& ORPI 1 &b 1 8y V el 16d 7 20,S ildd i RO rotRC tiaid 4¥edrs reahs is
interrupting the steering by the steering nechanismif

achheved racth dateh det erxti g yresing ldetfeatiures  aodt anilon
portion, a turnou&ﬁfortion,,a poi nt just therebefore

hawing e $imelifiaf g FoMGwel dtte frotdericoriglinge
wheels to be posjtioned on a travel path defined b
veRTEh gt ot 19 TUTHE L Faidt S0 X Ut Eo £ bt and 8180
RPELEy O Al d NE MEN B8 AL LRE JMERIQR slakedd n
Sld$a|n¥ﬁ?g en e #%éi()d a de é%ﬂ%%égnthe Stat i on
trPOE LEOM 1 {he d4 Uty fpgrdden,  the point just _
therebefore or the like, the steering by the steering
mechaicwpdinosttopped byivehe ivahsebheeposht tdAim 4, there
correcting neans, and the vehicle position correcting
is nearsidddra dsrddie fpraotsgotitert igui ¢y swieseles tsetbéorth in
posi tioned on a . _ .
claim 1, comprising a vehicle position correcting means for
interrupting the steering 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 défined by the protection guide
rail so as to correct the position of the vehicle.
With the invention stated in claim 4, when the track
data determines the station portion, the turnout portion,
the point just therebefore or the like, the steering by the
steering mechanism is stopped by the vehicle position
correcting means, and the vehicle position correcting means
forces 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 vehicle. Therefore, the

position of the vehicle can be corrected to be on an



travel path defined by the protection guide rail so as
to correct the position of the vehicle. Therefore,
the position of the vehicle can be corrected to be on
an 11 original position omthe track or a desired set
position. For exanple, adjustnment in order to obtain
an appropriate space with respect to a platformin
orfbénsi opostitatownon orhe adfash nenta tdws iposl td9egn dagrition.
carrying out a snmooth novenent at the turnout portion
Foifseiéé@@ el eadﬂé%‘éiﬁ%ln?lgl@ CPJfCFFéf i v R stateepropriate

rov a trac t at,
SDSG01 BhPasT SERSTorth 4 e A 11 CHIf HECE (e i

c Pf Of e r
b e R AR R A L A sug,noafretmee&t
taﬁhétéuﬁﬁ8&€rpéﬁk$5ﬁ i@g@isﬁﬁiﬁ Pf an axle of the
front or rear Is provided at its both front
and Héﬁﬂrdﬂﬁb[ﬂﬁTﬁhéMﬂﬂVddticmr@t@&bboﬂnWthﬁ&,5thehere
steering nechanismincludes a tie rod coupling the
is|pfovadeldra ghtackesdssparnth ttim agtaf@moras eretagpintibng n
a steering force to one of the left and right wheels,
clabg thecharictrehend oty § Wi iRfeCARL i NbE fgotection
| i nkj ng, the protec armto.one .of the |eft an
AT GNP SN T S i h ST R e L s
erdn sm i [
suppgef t%n%t%.’%i Meeﬁ% SRy 0f o FRR Wi che

fréRP ¥+ NEed hesd£Lr 11 faf cgeraﬁd&ﬁeatoflﬂgw%dt@lf trr 3@ and
ri ght wheel s, thereby the steering force applied to

re@hecnd Mﬁty\hﬁeﬂks the thetasttiiatrowHagliggahe tsa eardiyer

wheel as well reliably, and thereby it is possible to
mecloast smctnsbaded |ed s Yskeramninidd riheangstfdniagd right
wheels, and the actuator for applying a steering force to
one of the left and right wheels, and the link mechanism
includes a link rod for linking the protection arm to one
of the left and right wheels.

With the invention stated in claim 5, as the steering
mechanism includes the tie rod coupling the left and right
wheels, and the actuator for applying the steering force to
one of the left and right wheels, thereby the steering
force applied to one of the wheels by the actuator impinges
to another wheel as well reliably, and thereby it is
possible to construct so-called an Ackermann link mechanism
for the vehicle to turn smoothly. Moreover, since the link
mechanism comprises a link rod for linking the protection
arm to one of the left and right wheels, it is possible to
simplify and trim weight of the link mechanism.

According to the invention stated in claim 6, there



for the vehicle to turn snoothly. Moreover, since the

link mechanismconprises a link rod for linking the

protection armto one of the left and right wheels,

it is possible to sinplifyjand trimweight of the

i nk mechani sm According to the invention stated in

claim6, there 12 is provided a track transportation
1ssys¢>emia@ setrdok thramspeftitan srelreie tasr isadd forthhdn

a protection armis_extended Iongctudl nally aof the
clgéhi &t eChpErpf oot 28 d y1 B PP te Pt eqttlsorbémnérl% @Xttﬁélded

le of the f wheel s,
rongiEhalir by d%ﬁntat?ém?%ﬁ’ﬂb%]ienearr}%rﬁlvoﬁg ViR e

:Lt¥vI E%m&gl‘? Pé O{kl?&tdies \39@% ’a>¥ I%e ﬁ 3@'{% '}g:ont or

anisminc |gtt|e ro i nki ng the

reREOLREL1ON Qzﬁcﬂn :[e?sfpf&?id/&i Yatt O therdtef te@mt HAr@htrear end
wheel s, and the actuator for turning the protection

paat s with hthdeprawent ian giiatedvtield aithe,stiardadt he
steering mechanismincludes left and right tie rods

methaki sy inheugest keft omdrmatds geict ingslsy g king Itérret
and right wheels, and the actuator for turning

P%F%?Eé@n o%mr%rlﬁ?s%?cﬂ‘ée]ribotq ghs |1rﬂ<‘c1tngar‘tdnéj19@ftt W&ﬁf&lsr

Is is unnecessar%%l:urther as the left and

and; S F0E5Sot el nERERTE GE O FEN T nk
TEChaRI SN % BOSSIPLR el LU LA DL Ekeande

trimwei ght t he steering nmechani sm and

st 8BENRR1 BERhdn S el il e $1NCER: LR RrQHACtdi@N ro@’[smllﬁlklng
directly operated by the actuator, it is possible to

thé eflbicee cohdrt od rlet egpeart ity o ettreor] erfits rtd ng.gihre
accurate control According to the invention stated in

whe¢hs m gndttee eactuator for turning the protection arm, a
tie rod for linking the left and right wheels is
unnecessary. Further, as the left and right tie rods
combine the function of the link mechanism, it is possible
to further simplify and trim weight the steering mechanism
and the link mechanism. Furthermore, since the protection
arm is directly operated by the actuator, it is possible to
reduce control delay or control error resulting in accurate
control

According to the invention stated in claim 7, there
is provided a track transportation system as set forth in
claim 6, wherein the actuator is incorporated in a rotary
support bearing portion of the protection arm.

With the invention stated in claim 7, since the
actuator is incorporated in a rotary support bearing

portion of the protection arm, it is possible to construct

the equipment itself compact and can improve the steering



is provided a track transportation systemas set forth
in claim6, wherein the actuator is incorporated in a
rotary support bearing portion of the protection arm
Wth the invention stated iygclaim7, since the
actuator is incorporated in a rotary support bearing
portion of the protection arm it is possible to
accenstyuct the equi pnent itself conpact and can inprove
the steering 13 accuracy. According to the invention |
st at AFGIrEing i, thehdavientignopitaégdaipr géRim 8, thee is
transportation systemas set forth in claimé, .
PTRRLASRL or § B | rEATRROT TR 1O A TIFTLart & tofl THE 10
rotectj IS C ' .Qf er
RIS RN AUNLE OO S B AE 0y REUEDE cne
pry¥€Lit £8h St aNCh,cH dd AR thenCRNLIL M Rlertidie sk atihe
coupling point of the left and right side tie rods
line t O resPerd i amnder gl edidelins, & ias veettitomlbelistance
greater that a vertical distance H from the center
H axéml the neerttoet e icouplingy tpoitites afuptlied ic@intogd the
W th respect to the wheel side (H> H). Wth the ,
lefhvend i orolst atde ithieIzads o/ithessneat fg tdénpertsrtion
the protection armis | qcated at the mgddle of .th
arR ekt eF S axi AP | HE L htg‘a[ & VaechFJﬁaglhtde\ﬂjféié)lc& Han%rOm
h t] j e r t.er axial | to
ehg pEeni A ER HHEET Vil TR DA e
rod &05i W thesgaspedd (i thiedr e i @n>amm)is set to be
greater that a vertical distance H fromthe center
axi alwidme Heo ittRkentdoeumplsitag epoiint #lafimt Be the rodsting
with respect to the wheel side (H> H ), thereby
cesipecabf ethakeyirmsiii ot \dmn stedrdasged at the middle of

the center axial line of the left and right wheels, and the
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’), thereby so-called Ackermann style steering
mechanism is formed, and the steering angles for the left
and right wheels are appropriately set, and turning
function is ensured.

According to the invention stated in claim 9, there
is provided a track transportation system as set 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

contact with side walls of the protection guide rail, and



mechanismis forned, and the steering angles for the
left and right wheels are appropriately set, and
turning function is ensured. According to the
invention stated in claim9,4 there is provided a
track transportation systemas set forth in claimb5
or 6, characterized in that the protection guide rai
thé spfoteediof whdels kerstastarymd ndspemtotvedlyi et goitte
wheel s are arranged in the U-|like steel bars w thout
fromiki sl ot &RISNRIT S R idl9 Proftadidopr siBet ithR for

uide rail, and 14 the protection wheels are arranged

carRspRe Pty SR Yt ntekh Gt Mq%efrld@ﬁdgfggﬁﬁs of the
rotection_ar two for . eac r on the left

br %%c?}%%ta%?'dergsso l%"ﬁeec{ br o gyceﬁ%%n%greﬂrh" as viewed in a

pl angy MiHeWn Wit 8 Jnn\e@ Rkl 1 st @ﬁﬁgmi B, CEﬁE S_‘p?@ﬁé@@ion
| Ke

protection guide wheels are arranged in the

gusdeelhders ad hottangmkiing weNtRati ke tsheckat baefs Wwhehout
side walls of the protection guide rail, and the

ma Jpi g ectn tactwhegils karteh o ridreged deesyeddtsi wél hat bot h
front and rear ends parts of the protection arm two

prégpciebeth @ndparall omnichdieMroffft dngmhesilde$T6f t he
protection arm Therefqre, the side on which the

ar F10 9L (TGP S e Whetl Sohte i “EGT SCFSt Rerts of
side walls is fjx e lhe ot [ gui de eel.s.a

ther o?%?%%ﬁJhorlbnaegﬂa’ngg“{%efosé;neeaocg} reglc ip%%tl’f o?hé:wa%dgg%gi %gd

ri(?k.ﬁ{ eciian 45 dHXqbhotdtarRRY diinm.l THRASFHE theeRR@RCEN

he durability of the protection guide wheels.
whASE Of 16k Nerdite dthieorl nyeinid amhedlad et d maeleaiimtd0 conltere the

is provided a track transportation systemas set forth
side walls is fixed, , the protection guide wheels 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.

According to the invention stated in claim 10, there
is provided a track transportation system as set forth in
claim 5, 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
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.

With the invention stated in claim 10, since the

protection guide wheels are arranged in the U-like steel



claimb5, characterized in that the protection guide
rail is fornmed of a U like steel bar, the protection
gui de wheels are arranged in the U |like steel bars
w t hout making contact wi thsside walls of the
protection guide rail, and the protection wheels are
arranged respectively at both front and rear ends

bapar wstbbut hemapiogeconvactrwithwooflorof edoh side paalls of
on both left and right sides of the protection arm

thpepngteehgPhudiihdf| yashi f2ed thonreaktcttmarhesfs pre
the invention stated in claim10, since the

arﬁﬁassgt FsﬁpaaFageﬁme%F sPark g}r’?%g‘%%d i TPhetRe RgFts of
teel .15, .hars wit t Kj Cc it

théiggo&EEFlgg gr?h 988 {gP éggh ggégﬁégﬁ%’ggiﬁ?%”$§fgr§%d

S of e protection guid

righet §SLLEONLWNERL Sy AEEec B EANGEH, T@SOECLAY §) Yo B chh
ront and rear ends parts of the protection arm two

gufiae each Bad paetan@nthdesimwd twadiech, rightd sigeseofod the
protection arm when the protection guide rail has

prohecandnt jeidanehae tls hcan hiee dizree@sedf thereby it is
protection gui de wheel s can be increased, thereby it

popgibpgsspbferter upthercenhad c@uidel Hurad ithe of the

rotection I de. wheel s. According to the invention
prgFﬁ?anPngﬁgg?nvﬁﬁ?f?here is provided a track

tr ans}??ééféirgé]i‘%é/t I%n :itarﬁveshetti%norst&éera i%l %l@rignl lcirli,g’there

characteri ze e protection guide

1sfBLARIq0A anclabikerst b rOaE; ongy dhen | £ ts@ndeodghin
protection wheels and the protection arns are

claimnapged &6p 8Bat&ctOteredSEn ttieat -thkepsdteett bdr guide

t herebetween, the left and right protection arns are
ralilnkedformed 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.

With the invention stated in claim 11, since the
protection guide rail applies the form of I-like steel bar,
the structure of the protection guide rail can be
simplified. Further, bending the protection guide rail so
as to form a curved portion can be facilitated, and
accordingly, the protection guide rail can be readily laid.
Further, the place where the protection guide rail is laid,
can be shifted from the center of the track.

According to the invention stated in claim 12, there

is provided a track transportation system as set forth in



to each other by a protection armlink rod so as to
cause the left and right arns to be operating in
parallel with each other. Wth the invention stated
in claim1l, since the protgction guide rail applies
the formof I-like steel bar, the structure of the
protection guide rail can be sinplified. Further,
clbendbngrt 6 phatactéovizedide rat Yo mtartfigmmauide
curved portion can be facilitated, and accordingly,
ratheipr 6esred ot gam db-F ke e bdaradilly Qrgtection ‘guide

Furth t he pl wh h |
WDPSLE S o BRIGSH (Radk (40 %ewgrfgteﬁfé:tea'rso% trimdise 'the
—fcféord{” 1t8.khepk 0 Q£w8QnSt ' Qhﬁk%ﬁ‘ hack! Eﬁﬁe forth,

S provided at rack ranspofta A System as-set
thé Ne L6t ChRY ”iéaPrp{s@t&@La{&?tgﬁHd_f@qﬂﬂéblt@aéré he nked to

protection guide "rail is forned of an I-1ike stee
cabrothde PHosesh i e glhtermadieetys &f errtaitgieth bhaclel

and forth so as to interpose the |I-like steel bar
litherete! weed, tiheipgosdifiad dacke aftedlboriink ndas fwhgmh

and rear protection guide wheels are linked to_ each
armmramw@@a@s hend nf @F e 28 yL 8189t dte@adh aited Py

| i nk ro s, and t %ngotectlon gui de wheel |ink rods
megps cht e R ENgePhat™and forth are |inked to each

ot her Q¥1 ANS, JnéfﬁaF§%£E§§'QPcﬁth\%btth%%e only one

|nven|onsate In C Sl nce

prOE OLELLH O RT iD 4:?3 I $sd$ethhd rbecﬁcfﬂ«{%é”@f fhd R-otection

protection arm 42 can be sinplified, and accordingly,

arih g2 wedghbe t@ﬁﬁppifi:@cm hend e!htﬁkﬂdilrﬂgﬁgp,r ditreg wed gHe
present invention, there can be
thereof can be reduced.

According to the present invention, there can be
provided a track transportation system in which a vehicle
runs on a predetermined truck, being automatically steered,
having a simplified and lightweight structure so as to
surely ensure a safety, and to be capable of carrying out
efficient and high-speed operation without using a
mechanical steering mechanism such as guide wheels and a

guide rail.

Brief Description of the 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
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provided a track transportation systemin which a
vehicle runs on a predeterm ned truck, being
automatically steered, having a sinplified and

i ght wei ght structure so as to surely ensure a
safety, and to be capable of carrying out efficient
and hi gh- speed operation'm%?hbut using a nechanica
steering mechani sm such as gui de wheels and a qguide
rail. Brief Description of the Drawings Fig. 1 is an
expl aBarbher plan arrangiinguthe atimy ned dgcrnd the

t tati { [ fi nmbodi
SR LT i ALl
o 2, B S0 SO BB Wtitcn

thé n.l.!%frtognﬁfsrﬂﬁﬁlt thifee BCliKALABrE0 Oe AieSiodethd the
vehicle 12, the vehicle can accept any counterneasure

aemetdrhgeghist hergk sdrmnthe leehbeenposieidraSf ofatiler vefinicle
wheel s is short, the size of the 5 actuator 36 is

12 ange the pheteehiten gigsier whaslol4tdiee \AaHiIfled 1e5t Apf
the protection qui de wheel 14 are shifted left and

T3 PP RRERCAT R her . Expl anation wil | be herei nbel ow

made EI{{J%%?atzﬂatnt %&H&Egg 4g£5%%%éfo%ﬁmaag3g§cmi sm 26,

the pro ron arm 1 act uat or onto the

attLHmetftese PRYI Srddbiny mBchahesRNze, tithdipgdtedtansl em
There is provided an axle housing 60 including a

42i drfce raeiaabr &€ hantic dthepdronbnwibée ¥ drogiecdbvi ity
drive force froma drive notor (not shown) and an
refigrenssr tPohigy. 3 and 4.

There is provided an axle housing 60 including a
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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15 for transmtting a drive force to the left and

ri ght wheels, which are integrally incorporated with
each other. Further, a bogie frame 62 is provided
above the axl e housing 60 The protection arm42 is

| ocated at its rotating ter to the center of the
axle, and is attached ther 20 with a support
bracket 64 supported to the Iomer part of the
differential nmechanism portion 56. This support

spReiKetshags Forathedrralaatippsatppts JpPaF‘lelfie PREVRRTYi e
f 62, t d the_dif nt
ﬁ%*?”’m%maag LRt oS, R FBRBROE undETRENH e

{
P @1% ac?lzglmn qf%a.pgsﬁ &H %% '19nf845.m£<§ %rp@_@k%ognéﬁf{&{t

e protection arm 42 in

l&?éitud‘_ilﬁ%tlh @a1l1s h€8 preg e6titanwhi et RO itur@fing6bahlds o
doubl e-si de support structure in which a rotatable -

ti8 prsatgedribnshant 42 ars tlHeipedt ection arm 42 is hel d,
between both upper and | ower side part thereof.

Furthéﬁ Sk?ﬁﬁ k?(ﬂ%@btﬁent$?eﬂﬁ¥W§§PF|%ﬁ s jap poeREEical

h | d I | |
oot iy a0 neribyea TA0r SeBehE P 26 opnd s, St
i[dE tRd Aéhsgp&ﬂaé&nﬁaﬂa 4n an%ﬁﬁ&@ggetéénafss@abe

ectrlca power notor 72, a clutch 74, a ball screw

£ridme adsd hsMté had de uhS tWbtelcture ASTREP| Gk iframe 70
L-1i ke sectional shape frame 70 so as to have a unit

irstwhicthutbe ahogetrentficged ZOmpénénts\i@neh inperporated so
above-nenti oned conponents are incqorporated so as to

ashfim haye Ghet uait ricdure Agt attrahad tenshgopgpeie
f:faéréen%26§? ég?n?sag%f \C& 1 O| tS“I‘ TIL als'&r?ﬁr?g\’ h7a6$ asfe%d

I'S connec ereto with one

nﬁ%a‘ﬁr *aoofnh:,&l'?elémé@ﬂe%t@&dtﬁ&&éo A& ha6hHALRE Bt of

t he ot her end
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_bart 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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15 part of the novable rod 38 is coupled to the upper
spherical surface part 52 of the tw n spherica

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 20 protectlon arm 42 and the | ower
spherical surface joint p&?t 54 of the twin spherica
surface joint 50 are connected therebetween by the
link rod 46 so as to be coupled to the front steering
igr kheghirghenhogimentens nitatadnadoyei sstormddeegupport

h the 25 d 32
braCEt & HTACBI o r R e FEPRE, £7 gl%?‘iﬁeedégs pBeT
Bhgugpgi]{ é‘ﬁée lrotbBeYb$ 4@%@&{7?1‘}% {he Stion

tran ortatl O SySt em -
galigbedhedp\ud, $oNeRe ! NGt PRQAL ofbr;ﬁg k@ifMe%tt&aihed

to the bogie frame 62 is used in order to support the

mprhaeptsm @ordriond 36 chm rfhengxtllee hpusirgté@mavduigde hhgie!
40, to the lower part of the differential 5 nechani sm

dggres PE FigiditHe Bxexe iaamsbegedimfpated thehnghessity

h be el dth
haBRSLH{SPI5R AcPhe A ToF £he BHFEME PRothe

P@B{:mtarﬁf 4Eheﬁhé§%pcittl 9.8 gg&ﬁg e tiﬂ)e %%y F:i'ng s

possible to use't stin oglre Trane or the

ekiotinghRRYis. £T8MS. 62 trdxS the POSSE bhfed1 .2l fhdd, it is
commonly using the conponents of the bogie frane 62

pessiivialue agmt ot cemmdrdgt using tlostcompdnenttenf sheice
the actuator 36 has a unit structure which is
bogtediretre; 621 Ard prRfueimgaithe spanfrciaghgsts .
rRLAREON Snoe! Ife SRLATRTPYE RESEUS: (RPN
is attached to the bogie frame 62, 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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15 mai nt enance procedure can be efficiently nade, and
further, the configuration thereof can be sinplified
due to the unit structure, thereby it is possible to
aimat reducing the weight of the system Further, in
the first enbodi nent as stated above, the 20 actuator
36 is normal ly operated FnZPeSponse to a steering
instruction froma control neans 82, and accordingly,
a steering force is transmitted to the front |eft
theeProtgatidny @mm 4@ fhrowglortlgs ingagmediareref the link
nsmtted to the front. right wheel 18b from.the

{

ergﬁ  STREAGRPESRILEa Hie RFGFechdonsIvifie rheglar 40 otre
ts ' d.th the ti 32.

b0 B i BB R B g Bt dfidon atthee

abtafest ticddf rad thket M FeSRE heatnst§AGed ¢i-Bht 50
to 20 the protection arm42 through the internediary

whéeléeld i nfhus odtH®, pravtdcaconr whewls/ 40t heapeds e i e
gui de wheels 40 are also turned in association with

prateepemiguideoraihels deaasther Bbthnthéevehdigde 12 on
direction.as that of the front 5 wheels 18. Thus, the

TRPRTRE TR BREIRS ¢9nfAGts Wikh Rl $Ha% sRtisnofuthe

Pﬁ?%%FEfbﬁﬁﬁﬁihgegaﬁigg%Fhe vehicle 12 on running

out Ing co wth the side walls of the

pr ot edek@Negpi Sttt widl DEXhadXRIARREI BPehtiole

made of the operation 10 control for the vehicle in
comerdl riXir ¢hbodehbale wir [ther €iesenembddinlengswibht 0 8.

As shown in Fig. 6 which is a control system bl ock
refexanaf tohEig8nt ¢ ofo feans 82 recei ves an on-ground

osition _sign vehicl e position data, .a contact
Setec Foﬁﬁoékf%ﬂ Fig. % 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
control 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



10

15

20

25

15 signal. The on-ground position signal (on-ground
position data) is the signal transmtted froma
ground el enent 02 as explained in the conventiona
exanple, that is, a signal transmtted from one of
the ground el enments 02 wth_non 20 electric source,
which are laid at predetérﬁ%néd intervals along the
track 01 over the entire length of the track 01. The
transmtted data includes an identification nunber of
grhundrolererdisenent 02, position data, track data and
contrql data. The position data |ncludes abso

po?itiqﬂ? V?B?E%%r_ $402 4aGaat ¥ﬁ§£ﬁ§eafp8ﬁf%#§ﬁEWhere
thE GLENCE Y AbolhLd LEAPSE, ! b&ﬁgyerbgsmgﬁnaam

r, franspohders “si'm fot r.oun

iREEAEAS IREnBB1HSEEsitibi eAd chf ithatcwilateadbgund
el enents. The vehicle position data indicates a

cpaplémant e me dishaenoe heatiweens thecat@thd tdismenss 0he
vehicle position data indicates a vehicle position
wihhh cGP$ s(Cdeivadl Beoadtigning Systemdniatry, Pulisst §hgpals

bet ween the ground e] enments Q2 ith GPS (d qva
IPOLFRTIN dyTapSrLMHABEE D a8 LHiaRiles HERF Ry a
. ' I . |16 U ] I nhdicat L ng
1ER BB o FOEREGar it o LRE FLORE nioso Or Phe
15681 hewturthBe, Verd GlehiRAsi bboit o adtRY mag Bt &b frecheld
froma radio signal transmtted froma supervisory
fromta atadicestignal atxammindedeiren arsugesiisiosy Fbhetrol
contact detection signal indicates the detection that
centeRy Gt cOMM3RAgEeReeTRIethg0liiRes contact with the

prOte%%Logoﬁ%gé¥adé¥Jct gh g¥gﬂg¥”E%d%%a%egigL£ éérg%¥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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15 attached to the protection arm 42, a pul se sensor
detecting the rotation of the guide wheel 40, a
steering torque sensor provided in the steering
mechani sm 26 or the like. The control means 82 is
mai nl y conposed of, as shown in Fig. 7, a track data
det ermi ni ng means 84, a noffal 20 runni ng means 86
which is energized in the case that the track data
determ ni ng nmeans 84 determ nes a normal straight or
curvedtpdst hobed atiadi Itheafenhrahanedis B2t may kasselof a
failure of the steering nechanism 26 or the |ike
elthengritiim deovehtele & @ Bhet Bk T FAPSFUHFPTY
8 nd.a vehicle positi cor tin S
G, s spuHRared o P Bhe A PRe GRIAEE Pls TlRe
s8%dalLHiiNgSud &t OPht YRR £8r IR CoRARAAON. -
22 It is noted that the control neans 82 may be set
centdedr. Within the vehicle or any one of the
supervisory center, the command center and the |ike
out si ket pentemi dnocedyraswibl g laxplgined owi ol
system for batch command 5 control. The contro

TR @ FLPFCRRT B UheR Kreh Trefdr ERERE g the track
.Sk | ' 7 Y d
a%%?"&'k%&hﬁ!ﬂ%ég&g' i aeteéhlﬁé% S{rakéﬂ(; ?tatat%f‘%k ata

erm ni ng 4 determnes trac

adESHUHRAC Fi¥ht Bhd Néh Yrdimau ?Qsﬂ@fé&ﬁ | yr21908h -ground
(on-ground 10 position data), the vehicle position

pakittd oandatg, | thke (Siicle Pheitiaw kdalat andetbeniikag(S1).
nmeans 84 determ nes a position where the vehicle is

Thedmask, daka depprminimdonesns 84 dateniiaes RhROSHHIAN e
S RS E B TR POLO S CH VSRS LI
where the vehicle runs, such as a straight 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 as 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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15 Further, it can determ ne a distance (how many
nmeters) to a next presence such as a stop station, a
turnout portion or a sharply curved portion. Wen the
track data determ ning nmeans 84 deternmines a norma
straight or curved portion,2 the control by the 20
normal running nmeans 86 is Garried out. The nornal
runni ng means 86 detects a position where the vehicle
runs fromthe vehicle position data, and then

t@@rrﬁ&ftegt?ﬁé%m Ordepok? t imHigten thenAv hgmaths steering

Rzins Hiemepele®, ofns "t WReTd Lokrs dypac: B phodis
JeS3he BUELLESr RUEQMRLI fo QIARS BQ benieiged on (55)

so as to transmt an automatic steering Instruction

i n Vi eidingt Ransi RGP ahieebitoh@t ic 2k edriifgacihetsr
36 in order to initiate the automatic steering (S7).
thkepeatéeetjorn pmideowheahetd mak@sacentacheadl tly theans

of the actuator 36_so as to guide the vehicle. Duri
prokarRgon rgkde Faidut bnRE |It°1'st’ée|dieﬁ§rm\‘1\h%‘? het Vigw RS

mh L 4
g‘%g%gg%%gﬂ (g%e lpgsslgﬁaolo %gt i S %ef ier mt%lgdgpgtecum
gt del BRe ELUPGIoud B! RGke bl 42 kiRt he THAS tdcbiohh @u:.de

protection guide wheel 40 would nake contact with the

rphiot est songuoddelitel ddcatart detdetiversigmaantidct for
detection signal if, for 10 exanple, the vehicle 12

exempdet othy wehficleoh? t tends dek 901 ofif nfrm ‘@eﬁsetrtaﬁst 01
the steering nmechanism 26 fails. is _true, ig

igetBenfaiRl & tPﬁeSE?%E&WQN?qﬁEEH&ﬁWSﬁ?2%F¥¥ﬁI df lﬁnﬂ
t.la.l(.:l grgi: nzgs y(geg:t Q:& fn%ﬁt f,l%ii Iiﬁlec 1:|r e%g.n ulli'legy c}‘[l@% fz%' Ealls,

neans IS eterm ne
ahaaéccordlngly, the control is carrled 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 (S1ll) 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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15 the steering nechanism 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 neans 88, at first, 20 the automatic
steering is turned off (Sl?f So as to release the
steering carried by the actuator 36 in order to set

the steering mechanism 26 to be free. Thereafter, the
gpideceiredis J¥i gadwiibel Rroeatdion gyadacraid tif ghyades the

ot ectjon ide_rail 14 so as to.,turn the front
vhhitfs 13 (Shidughrihkhets thet FERSERING HASHEEPELOR oFh i
izilzrgjsgpg( lrgg side walls of the protection guide rail

4°Tn order to steer the vehicle 12. That is, the

nmechamingdl, §88dtdaghe GH692dibN dhany ¢hetl s medfts 88,
gui de wheel s 40 and the protection guide rail 14

eyen delsoudle a Faliilake 42 €isl J)likeFoift hke, stderisigemechgnism
instruction value 1is reset (S15). Thus, due to the
26r v e vebiclreoranrs sdfhe yeldslegcan pe\aafeliough a
fatluée or_ the like of the ifeering chani s 26 in
PFRECG R 128 PREFERITHR SAMPE SUESHY pEFFHTRAL=d-
taed,: a n C b I rgnasport ed,
TR EE A e BB R S TR R LR dnd WBSTE
réeiamdiiddgt.y. 10 In the case of determ nation of a stop
station, a turnout portion or a position just before
t he sfloptbéatasm obrdetieemtinahbon @bra isdopbygtation r ack
date determ ning nmeans 84, the control is made by the
YRt PoFddrRi B8R 'oPekliong Juftahefore the stop station

or the turnout portion by the track date determining 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 vehicle 12 is set to a predetermined
position on the road surface of the track ($19). Then, a

steering instruction value for the automatic steering is
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15 As to the control by the vehicle position ‘
correcting neans 90, the automatic steering is turned
off (S17), and as shown in Fig. 8, when the vehicle
12 cones into a vehicle position correcting zone 94
I ncorporating position ustlng menbers 92 at the
opposite side surfaces of € 20 protection guide
rail 14, the vehicle 12 is forced to be set on a
runni ng path defined by the vehicle position

resgt e((dllg neliseesf82r, byheredts isf deherpirrdciliadn the

U|de wheel s 40. That is, an initial value is set in

1a der PA§SeSyRY cfhe B Ghe nBRHLi QM COTFRSE LAY nFone

nd 25 d hi
5%43 FheroPhowin PaidpRdRYand{i? 20H €hE beolda SO
; sa% (§18éw Jﬂ@éhn@ patfeswl_gs Idescterruﬁmeanlﬂal ue

or t e automatic steering is - reset (S21).

aa_é'&j‘@ifdeew;tmemelﬁehml@ebeéﬂtﬂﬁﬁ deh‘ai (S28) .vahimher] 2
passes by the vehicle position correcting zone 94

ti{es2B)tomagicgs beeippsist itumned gerl 65FFomande agroudingly .
el enents 02, a neM/steerlng pattern . is determned in 5

aracad&oa@ﬁeé fEeering ipstrar ip® s?%sr%ﬂ] UPora theoBsw
Lher s:h:g? aUt r5.15}'}11'30 %‘i:gﬁr 4:(.[11 a?cl":ru%%grogs('fngs to

S%‘?ﬁfln@c&a& an autonma S eer I nstruc

1DASRIELRAR hBEREW o $RREIAG PESSEIN IS transnitted to
the actuator 36 so as to initiate the automatic

st eer Thg WY beltvedhebottdidietwanrar bt theipheoterition
of the protection guide rail 14 in the vehicle
gyistsi triaga éermcthengméegnoshthm@q@%uégpégm i ¢h in
orrectlng mean 90 is set .to the val ye

the sieddeld SnP@ﬁ’rH’e°f\‘/\/r%’élr§°EE)n9ra’R%arbo‘%ﬂ &t Sﬁtt% E’é orie
zitd%h\é’abkgtgétim éHJ.%.t e%’lhgfs g% qa’?aﬂ 'clonl:éct with the

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 wvehicle, 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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15 Specifically, the wwdth is set to a value which is
slightly Jlarger than that of the protection guide
wheels 40 by 1 to 5 mm Further, the |ongitudina
I ength of the protection guide rail 14 in the vehicle
position correcting zone 94 is set to a value which
is at least not |ess than £fe overall 20 | ength of the
vehicle, which is preferably 1 to 3 tinmes as |ong as
the overall length of the vehicle. Thus, when the
pyetection guideseail htbughhthe «eén cihwughbothei vehicle 12
correctlng zone 94, the protection guide wheel s 40

YuAeKiatrd p‘c?sﬁtt P8R éafﬂa 1§47y e BELSU92
| ong_bot h si.de I £, Profection 1 d
dlg‘*\‘jrbfi‘ e 08 RS 1. PPl SRR RfartbA

of 04 IR) @g38 fend O_'Lné:la.l.lﬁ%.%lbae o¥99h§ | foﬁgfitgx‘alﬁla@ nﬂxﬂ‘ ©f
rung path defined by the - 26 protection guide rail

tid .velidde @ieh t&opgdt thee thehirahridd dirediasint obnethd vy
deviated left and light due to various disturbances,

vehighedn orhsbghlike, e slebicdaspesbion risncorretted oy
ré;%&é#he inclination of the Iongltudlnal axis of 5
ad| Bofi trr ¥p&cdepdrefeSe iR Tigigny B¥t % of

véﬁhcle>$ggikggnoéofég i) meBHS yghicle position is

N position or a desired set

posi t iR Phidie p\bghlt%ﬁ B8 1O f FoheCh i Nis RANTaBy
The vehicle position correcting zone 94 is desirably

ardfhrgeidanged pdsitijposiwhieh Whi glst sb¢fitnte Aepoint afpm nt
from which the vehicle enters into a stop station in

witkdhetheovehbele rentienspprépr pastor piat iint Anr exgeettq o
latformin the stop statjon, or which is just
iy EnaaPR PRTA= 50 PG, LEB CREYRREY ecR BRRHRERT iR
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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15 As stated above, in the first enbodi nent of the
present invention, the tack data determ ning neans 84
determines a straight portion, a curved portion, a
stop station, a turnout portion or the like fromthe
track data so as to carry Put the operation by the
normal runni ng 20 neans '842 the operation by the
vehi cl e position correcting means 90 or the operation
by the fail-safe neans 88, thereb is possible to
cemtrc ovitthe thaf RFYteffd onh guife F%HY | 1i4t POofiSt hg steer

R, AT ONL PE STV g BV ECEhE GPAE YBERE 4.

tﬂaeé“ CA e tth% bgﬂl% Hw 1@ glideqr ¢ ﬂ{e ei:fxfdtebemsﬂ é\[ih@t

fhe protection gui de wheel s 40

wn‘é’éldmkﬁ andZ%he Cgﬁ&eé‘dtl\unt Gulibe pail erd, @nrdgacderdiidly.
14 so as to steer the vehicle 12 by neans of the

tipe otedciidlen 1gucar bdeeifedy, prohactéed sq s Wehsner@lnz is
gui ded by the protection guide wheels 40 and t

tpanarant $heghasiteRrggys eX¥eNyFROASR orhf r?dﬁe?rlegt’ﬁ%"hanlsm

I
24 rab i, Fopfaln oEa bl @l BOSRSEHED Afby 2eo8E " Y
Jggmb 0 egbufl {He éa%'attgl gnhaihs laélcia%qlaeytaf the

y it I's possible tdo ensure the safety and the

tFaldpttitaitiynObyéteém. transportation system 10 Further,
the steering nmechanismis constituted by the tie rod

32, aRdrtherf ridve sdeeriegrmerthagvispgiareenstgtugedshy e

totransmt a drive force to one of the front &he
tig rqd G-t %daﬁ%i?ﬂntséndaﬁﬁaﬁc%ﬁecﬁ% FITE 2 :?e)(Ltso

Iefg ta}:%%smllt a dI‘l eelé)r% tgeoégr&!’ ytl‘lst-,t qf.er()ﬁg'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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15 Further, the protection arm42 nmounted thereto wth
the protection guide wheels 40 is supported to the

| oner part of the differential mechani smportion 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 20 nounted to the bogie frane
62. Thus, the efficiencies of morking, repl acenent of

onent .an t enance for t $I0| ca be
At PR R S T Sy oh
s&égné’een%d&kﬁ%'teﬁlﬂﬂ cdiftdi a U%héx?]e o gh% tPéhereby

0SSl e to aimat reducin t he

s£5e1‘9’i?ri'g GlehahEBR 02l N1 adheliexh, the SEGA eabbadiheRa!
of the present invention - 28 wll be explained with
Liké¢ ereffeaence humgsralbs tvwiill0beTheed skw clwhahebpdrbentike
will concern a variant formof the steering nmechani sm
tQSt%gﬁﬁ @ixtﬂ’éélPﬁdt#é the firstpheubadient |soc@sr EPerence
ner al s sed. to,denote parts like 5 to those

?%ﬁﬁw ﬁ ?ﬁél???EﬁOQE §GFPBnt so as to abbreviate
the eﬁgkéfﬂﬂé’rlhe bastg wﬁf&?ri’sl, Q-lg l%ng' 1exi2 WHL BalsS ¢

a pl ane view, ic con |gura on o e steering

cORENAIYaToR 60 fF Sthéladidiangt flech&@isneXdd disngdehbidd®e to
first enbodi nent, except that the 10 link rod 46 is

thaje axrpd adnefhen sthe figmit embodimende, pxyept what ethde
actuator 36 is arranged. Although both left and right

Ligj od 4feisclofpiad on jthe ﬁ?-?%n’"g%?ﬁatrﬁ fromethe Rlage | n

w é}, %%%?a% uatbOthl' nk __rod é@ and actuator 36 cannot

arranged one uponsar?gtrﬁe?

Although 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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15 on one side due to the actuator 36 having a | arge
size. Further, since the necessity of a conponent
such as the tw n spherical surface joint 50 used in
the first enbodinent can be elimnated, the costs of
the steering mechanism 26 gan be reduced. 20

[ Enbodi nent 3] Next, expl’al?\ tion will be nmade of a
third enbodi mrent of the present invention with
reference to Figs. 11 and 12. The third enbodi ment
CWP?CE%&% I?h& ?ﬁPF’éﬂ%‘ Yompase phelekk ey AdIRECHEM sm

2 Fj .11 d
e£8 vi%a ey GBBY ofa, WG Febbetlige ot SRLpEEty et
b |
c%ﬁgﬁ% edf%&egﬁhgglgéfs &%ﬁ%s §Q #Hfthgg @ﬁ% éﬁ%?ator

eel § connected to one anot

36ed8scAiplle’f toatHer r@htt drddparti 6f reas pFoaecd8bn @fhd 42
the respective connection parts are constituted by

whiptizric dihegreifore Bdrnédirdirectlyhthemghyat okt B6 nated
coupled to the rear end part of the protection arm 42

that\i chinear: ReFe¥ of® tha ddfedmreche itk @sbhe| actuator

3%mted that a linear notor or the |like nmay be used as
he actuator 36. In this enbodinment, since the

pr ot egl;| Qﬂlé‘réﬁb%m%ntd' E@ﬁéé %@&O%E%tt@gti’é{ntihﬁn 42 is

actuat or 36, backl ash caused abrasion of a rod

dErsb €y ape@hded PRlthdrad@adbh3®f wadkl@shabali€ed by
prevented, thereby it is possible to reduce control
afdredsagnrorofccnrvél et rar a metaryipRri mrabending ebm rusd
conpari son with the first and second enbodi nents

c?rh RfhiRHeventedr gtRereby idndfti PPRRR1S (H9e THABER CETRFOL

déi é% %%5%%95 é£§%r resulting in accurate control, in
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, 98D,
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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15 internmediary of the link rod 46. Further, the
necessity of the link rod 46 can be elimnated, it is
advant ageous in view of the nmintainability, and the
gross wei ght can be reduced. As shown in Fig. 15, it
Is required that the position 20 of the coupling
poi nt between the protecfi&ﬁ arm 42 and the side tie
rods 98a, 98b satisfies a predeterm ned condition in
order to constitute a Ackermann Jeantaud |ink
iRedthenrane off ttwrppagudeweanthean dhe dadeetipn off dbetie
rods 98a,.98b, and the |eft and right rear steering
Y- - 3GENIBHHING, £he; pelaglonghiim, befvgey; he rigirning
apni S r t LoD Ackermann_l i n
REARORI g dh oF L8000 OF GRLTEARRTan Ve

tulRai agbaveLe hews thieyadl Oh Yhet BELbiAKa%e the3®ralR in
the case of turning downward in the direction of the

ther case exthideinniengibheof ethad itdes ol haviveera tleagtur Di Ng
angle 01 of the wheel on the inside of the track and
WhaR thervRnigcadglengbh f tthe Medél and rightostseddngf

t he %rack i.h 5 the case of connection of the tie rod
hAVi RE°Y"Y égth L when the vertical length of the

left andgri gbh &ﬁrgnn%hgar Zhe bfgfmoﬂshgbgin inb and

15D show the rel ati onshi i he case "of inclusion O

of henPI @ 0l b@NtAE MHACddtidmbasmds 3 01 f hewrhlaneen. |t
is noted here that the distance His a vertica

thiepebetoeeen.om t he center axial line of the front

wheels 18, to the cougling poi nts between the
pr ot edti 4f BOHRU hexigd thakethe &g tiapcgr Hs180a, veoiicmlen

d{£¥%ﬁgé”¥¥oﬁgtﬁgné§gté¥ é& %1 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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15 protection arm42 is positioned at the m dpoi nt of

the above-nmentioned center axial line while the
distance H is a vertical distance fromthe center
axial line to the coupling points between the

steering arnms 30a, 30b and the side tie rods 9a, 98b,
and the distance L is betwéén the 20 | eft 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,
138 SRBAA ?PFQHiélnféB and 15C, since a virtual die rod

| engt hy3 2 gg@.angeLg}Monshlp (Exhibited by the

fol |l owi ng formula (1), the outside track turning

angl e AR SHdwnl @hai'ignsi‘srp wifi B2 sFoWe t i ¢a2eC 9E Oy ngI}y
the turning angle relationship of the Ackermann |1 nk

aseshawn shn shigwn 15D, Fitge tidlrod leAgeANDotbddneist aungdLnl,
L2= (L12 - L32 < 2xL1 ...(1 As shown in Fig. 15D which
agloagcer@dinglss dheHoutsfide tpackhéwpning Finglel3B, Q:he
ie rod length L4 becopes L4 > Li 5_and accordi ngly,
TPHE- oﬁ?%lEﬁ} tLoPRDER AF nEPe ke Tmanp o link, mechapism can
e% @lp of the Ackermann |ink nmechani smcan be
b aln ‘As aresult, it is required to set the

vertionl a gbshencerH i UBghiea e e @indl vhipecdp the
coupling 10 points between the protection arm 42 and

dibbanceld tirom ads c8Bter ABhi ad0 lanet Bo behd aogpnihhan
the vertical distance H fromthe center axial |ine

PREERH PRI FfepRrotechianwesm 42handt i sdgleaitm BYds

dth ide, t rods 98a, Thus,_ it
o780 K S0 5oShcb Fohd 308 el ke

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
18a 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 invention
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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15 mechani sm having a turning angle of the front |eft
wheel 18a and the front right wheel 18b, which is set
to an appropriate value. [Enbodi nent 4] Next, a
fourth enbodi nent of the present invention 20 will be
explained with reference_tg,Figs. 13 and 14, the

forth enbodiment will concern another variant form of

t he steering nechanisn126 explained inthe third
14, the actuator

enbodi nent . own in 13 an

3361Rx PR Fﬁd’éﬁe the rscPeé”?f‘o&‘n Preﬂ?t%‘F 4 05y g%%ﬁtm
nv Y,

ehRoFRbe Shad KpePERS PR BeckdsBe hAl Ve dRgRby or

tﬁeqym@dlst UsedCad SheesbtdaAGHCti on mechani sm
integrally incorporated in the actuator - 32 32 in

or der Msoinethie dntsodimead, obyaimmdrporatingestickean n

the case that a rotating type actuator such as a notor
agtuatere 36 K@ theusebtating welp@etr@aﬁmft ARETtiopnl80 of

t?%b SR g o0 T EYSIR (1HRBLE O o6 rooinee 18 &
6, ] I d
SHpUEt Fople, chREeBYLER TPE’%ESE?BFQG%%‘E“%E rhio%

om&@tsyﬁemt hanayeb eéﬁhéif& B eChBaREScY Nhaaaer acy and
the maintainability. 10 [Enbodinent 5] Next, a fifth

meiboalimaitliaf .t he present invention wll be explained
with reference to Figs. 16 and 17. The fifth
[Eppedinantt S4i 1| concern a variant formof the

fa Ir : 2? g}rz%nt aoélgtque ep rb%td%%teh oguél{jee p%%%n% :1.nvI nti ol}le

will be explained 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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15 and second enbodi nents. As shown in Figs. 16 and
17, the protection guide wheels 40 are arranged | eft
and right in parallel at each of the opposite end
parts of the protection arm42. That is, the four
protection guide wheels 40_are provi ded per bogie. 20
Wth this configuration,"s?ﬁcé the side on which the
protection gui de wheels 40 are nade into contact with
the side walls of the protection guide rail 14 is_
tpi Repflagementsr of ccomponeili donmidel 4189- o7& A8t APERA (i
one and the sane dire tioqﬁ%@ t he .advanci t:ditgiection

the FRsRAE (hEr EHFSFLane §9° _PslT%f?%%h Re
oA ol FRsBiR! £y ARG D pecn, o

nce ur Ity c enhanced, 1t is

sPQSHAPIE J10 t8RNBRELetPfor Qfudidecabiili Ly &fnce 3Be tO
repl acenents of conponents or the like. It is noted in

pitbeectim ¢fuildecwheeds awrwl canmmygedesboli fenttmckhandt he
protection guide wheels 40 possi bly nmake contact wth
footh, anidaggordingly hethpbtane rokaged b rHiftersndi nce
the 5 protection guide wheels are arra each, for.
abRRRCINE - T OPeRe i SRR PRt b rarDe; Braredton
| { ia" €6E KRN r ti bl 8018
g?]{wéé g’?rgétéelcst %8n$ﬁg'gflqd§és v%ee s(1 y&%\’h?éﬁ ﬂl)ﬁs/&c%dl}ggd \%hen

whi€1 P10} eflkeOBoghEE witieade 4Qdgake1TodMathen th the
side walls of the 10 protection guide rail 14 becones

protesticanguidearatiul4 beddresprtyicet i ard Al de ralsedts
40 tends to have _a shortened durability. [Enbodi nent
the pEogectdon gupdenWerpkefO JendfetprREnd iSheERenst

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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15 will be explained with reference to Figs. 18 and
19. The sixth enbodinment will concern a variant form
of the arrangenment of the protection wheels 40 in the
fifth enbodi ment of the present invention. Referring
to Figs. 18 and 19, two left and right 20 protection
gui de wheels 40 are arraﬁg%ﬁ on opposite sides of the
protection arm 42 at each of opposite ends thereof,
bei ng positionally shifted fromeach other in the
prohgetint raiidgi wheelon Oneithof COMEXArY.hilh ZhPafigePredi
in the case of the protection . ui de J i.I having
t same

25
tBﬁePEREqui?nSQHédﬁﬁH??ﬁlt1QEQ$W&H§tgPeo?n

rofection quid 40 .can i pgr
AReSbEE o s BEpKORELS B Ty PRLEATNG matpbigl
whil€e -t wedlPkCoE PRe P StR MRl Guih 4L CoNteabiesi N
the case of " the protection gui de wheel 40 havi ng one
1884, t fiersye itdlisapobssityle thoe ippabeet tivem wonkhdidadity 6
can be narrowed while the weight of the protection
lgvive the [protepsioneguiie apd 1.t HBpeHes .t sifcpothe pridth
to inprove the workability of _la ing t he rot%ption £
ofuRR PERtectian: ABFIe il P PR HRRTOYTE 1 [idie deured o
agé&’}&%'o%n tgxt ! g%o{:g%lil gﬂﬂg’ien Eﬁgmﬁ{x’at&ﬁﬂa@b‘é@t@gn
accuracy of "the protecti guide rail 1n a curved
chBR'bé Whnfaghe enhanced. 10 [ Enbodi ment 7] Next,
expl anation will be made of a seventh enbodi ment of
[ EfBo@inesant7 Ji nvention with reference to Figs. 20 and

21. The seventh enbodinment will concern a variant
f or m dextheeppbanatiomm vddildeerppfle of a seventh

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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15 Referring to Figs. 20 and 21, a protection guide
rail 106 has a |-like shape, that is, an |-1ike shape
steel rail is laid on the road surface 15, and | eft
and right protection arnms 42, 42 are arranged in
parallel with each other on opposite sides of the
protection guide rail 106 $b 20 as to interpose the
I-1ike steel rail therebetween. The |I|eft and right
protection arns 42, 42 are configured so as to nove

Exonipateeirdhg wixt 28k foat lthe fhewtghigiite whealer bediher y
of a protection conneqting rod 102. As to the

TiPHF PFOLSCELoR ATY H? o kPRe¥heHr LY QfStEQpFE?Eﬁi?ﬂ?

\Mllofb%hgaggtgf an exanple constituted being based

p?ﬁﬁWIthe setond enbodi nent, as shown in Figs. 20 and

21. Tog {AIK dntdatheRONNELISe iR Na9RhgSPLafiRlde @het NE
- front steering arm28b for the front right

pidteRitiohogahde 1fdightlopr ekfCbéotmarmarddweln, t bikebe aan by
of the front end part of the latter. In this

eldmioditednthe Prajulamhof] aptagferende ofithhsignat otidas on

uide rail 106 can becone narrower, there can he

131G 9PnERe dtEEK p ISR RS of Wi He et RESVE SHPRNCS e T~
lin Laid on the track urf.her | he. pL,0vi si on

1 BRerpBtioR it Rdicaos ) i apaticrst " b

prftiedtibheg@fad Qi 1Pn0keehh Obe Wl el . 1 G At rhe
sinplified. Further, 10 bending the protection guide

bendiingl @he SErasedtdonogotide call erb ot asntoafolne a

facilitated, and accordingly, the protection guide
curyeld postiem dan headiacilibated Fiand@ccorféng by adde

oAb E Bl SR LEE bty ald CruBBIbLS e
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 iﬁ the seventh embodiment of the present
invention.

Referring to Figs. 22, 23, the left and right
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15 1t is noted that there may be of course exhibited
simlar technical effects and advantages even though
the 1link rod 46 is provided on one and the sane side
as that of the actuator as in the first enbodi nent of
the present invention. LEnbodlnent 8] Next,

expl anation will be nade~ o? an ei ghth enbodlnent of
the present invention with reference to Figs. 22 and
23. The eight enbodinent will concern variant forns
pgpteqrion cuddei wheatsn 42 éWUaFﬁeaE¥%HQﬁﬁ|q@nbﬁﬁhd§1des

of BT LEHE PROEREFIAT SUHdoPRLRGLS i 19, Thdsefire
<hELim a0l e pdfen P HLESHEOR AT VRN or

pBYtéetici Igumé WheED donrideeiaboreas | T£mbASadare
t herebet ween, and are |linked to each other by

apramgmn|hamkgandefnhﬂmhnﬂbmm&chlagermnhneblédwhbchaame 5

arran back and forth and which are connected to
othen t QRﬁh Fhﬁoﬂ@?ﬁ?ﬂﬁﬂ%aﬁﬂePﬁeﬁh%wBFQﬂEQ¢HanF6Pe%¥1on
arm4 As to the confi urat

t
ke kp S Gan fRRbe20h 308 YhS b bl mpefniqm . 2o
%&éﬂlé ?%'J{b%?.e éasaﬁa 2 Xa{H(?r% W@lfeggt glrgl\ffé'dChahsan

bel ng upon second enbodi nent

eRdmp e, ¥ @eehRhnisN idi isTBEnst Muted! 1EngOBASEA Supdie
front end part of the front steering arm28b for the

the osgcandgletmbuiibeent taf tihe presext iimvemtioa2 The tliak
vicinity of the front end part of the latter. In this

rediffigrmectsi Hee brAnt 6r8 PABE RE i £rongosteering

arm 28b for the front right wheel, to the protection arm 42
in the vicinity 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 guide 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

15 is used, the structure of the protection arm 42 can
be sinplified in conparison with the configuration in
the seventh enbodi nent in which two protection arns
are required, and accordingly, the weight thereof can
be reduced. Further, the nunber of required
components, and 20 the nanBér-of rotating nenbers can
be reduced in conparison wth those explained in the
seventh enbodi ment, thereby it is possible to inprove
safiety estdnpeabitbirt gounte mtiasygrer aghigeheirngpover of the
conmponents. Further, since the protection guide rai
veRigl® Ly |- 25 |ike cross-sectional shape, the upper
fl ange  of. the rQtection [ rai
vert ki g oppef Rt orfoafloPla i fhle EeRERE frdss
ah83atshtdde 68 BE'YE Rurde oBLaifdd 8verS!taBRGh t1E
count er neasur e agai nst turn-over of the vehicle 12.
1ihki Bodoteed st hatanged adrd dnec an@nehé esdme cdldecbhiethat of
and advant age can be of course obtai ned even though
théecastudtpir nededplatnesd dangbe Shrsheemhnflimeatsafiete de
as that of the actuator as explained in the first
PERBRRF MYED4AORhe present invention. Industrially
Applicability 10 According to the present invention, a
safety can be surely ensured with a sinple
1@ 1AL 8Bp@dawili@ht Wweight, for a track
transportation systemin which a vehicle runs on a
pr edeecstrabsy ttadhe peeagntutmrattical,| ¢ safeky ethnnibeh
no use of a mechanical steering conposed of 15 guide
swhely ensargdi déth oa | simpd et wenfigaragiep fapd Redight

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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efficient operation can be nade at a high speed. The
present invention can be effectively applied in a

track transportation system - 38 - CLAIMS 1. A
track transportation systemsgn which a vehicle runs on
a predetermned track, conprising: 5 a steering
mechani sm for automatically steering front and rear
wheel s of the vehicle by 3§£§ﬁh§rs, a protection guide
rail laid on a road surfa he track, a ,
protection armprovided to a |ower part of a 10

di fferential nechanical portion which is located to a
center, of gn I [ tQ.the f d f :
Che eni crocters RraretBo il sYslth 28C,hT8h 2 venicle

rdar%n%ﬁ udi cie){:equiﬁébe_t\i%ml&: ?e&%rei%liwrt ed rotatably

its center, protection gu el's travel ling

alongat%%ee%@ner%E%ﬁ%h@%mQQBQeaﬁ@bhaﬂﬁEEQNP gekiPdng front
contact with the latter, and provided at [east in oOne

arPlrddy e 16f Jif aHe WM d1RALWaldtha@lorshe vehicle
underneath the vehicle, a |link nechanismincluding a

| i nk mogrbeeatednauadepesiilli oaibovar at baadt baraxte of the
for linking the protection arm 20 to one of the
trafodgl s, and linked to the steering nechanismso as to
turn the protection guide wheels into one and the
sane di pecteohias &hm prewidad tporeacipwaroparheofrant
or rear wheels during running of the vehicle, and a
difdpredit ipdanschonpradi Rgraivrackight AsdérepiyPri g 225

Ceneans for determning a strai%ht portion, a curved
B&?FI@ﬁ,an axle provided to the front and rear of the
vehicle, the protection arm is extended longitudinally of
the vehicle and supported rotatably at its center,

protection guide wheels travelling along the
protection guide rail without making contact with the
latter, and provided at least in one set in each of front
and rear parts of the vehicle underneath the vehicle,

a link mechanism including a link rod located at a

position lower than the axle for linking the protection arm

" to one of the wheels, and 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 ON and OFF of an
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a turnout portion or the |like of the track in view of
a vehicle position data, for controlling ON and OFF
of an - 390 automatic steering instruction delivered
to the steering nechani sm Bp°response to the track

data determned by the track data determ ning neans
so as to switch between the automatic steering with

a\ig,{'f?%%g {iaole A, LIS SLESH 0 e R NS Q! Q0L ng
et ol 35 Asbaest B, M bt dhed Heddfu L TY ke

trg{eciqgeéaeﬂgﬁc{ée&ﬁr{i%%g{ gnea[%ﬁst tﬂ r%loftc; %J]ttrcgf Irf)aeﬁ:g'tﬁt%no rthe

rmning nmeans ermnes a nor na

s jQn.. 3. I t.at i . .
oS4 Pl AR RIS A SRS wacr

tHOP Rl dBYIS JAiGldRA s .fai |l -saf e means for
interrupting tthe control for the automatic steering

when bhe sheerhbl FRGRRLIHRIS cabRYEKRI 48 duti Agrthein
control for the automatic steering, and steering the
cleghi dl,e chariadthe iusel dh tthe tpreicechitomaglicdetekethy s
such a way that the protection gui de wheel s make
contrtoddted \iint lacchedpnaieeetiithn agpreeatairdningd Atepadckg
transportation systemas set forthin 20 claimif
patligractidr ithed tippckudalier detepriisiing aeeali degermines a
position correcting neans for interrupting the
nogmadr iSgapghtt pe steFedngorEéRani smif the track data

deternining means determnes_ a station gortion a )
turnodt poft FBACKatpBNAPCrFakionhaYEbefore BFttherth in

clggﬁgg,Sggpgg%ﬁ%ggggggi%rggég ggg;%%%%%glg%gggsm@gghades a
fail-safe means for interrupting the control for the
automatic steering when the steering mechanism is abnormal
during the control for the automatic steering, and steering
the vehicle with the use of the protection guide wheels in
such a way that the protection guide wheels make contact
with the protection guide rail.

4. A track transportation system as set forth in
claim 1, characterized by further comprising a vehicle
position correcting means for interrupting the steering 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 vehicle.
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defined by the protection guide rail so as to correct
the position of the vehicle. - 40 5. A track
transportation systemas set forth in claiml,
characterized in that the_sggering nmechani sm i ncl udes
atierod coupling the left and right wheels, and the
actuator for applying a steering force to one of the 5

left and right wheels. 6. A track t tati .
system-as SottHasit (FHAPSHAZEFHIPR VAR &S PEF 1 ERadr

sy | e . . j

T fet 1 f%@'}%%;ﬁ%ﬁeg ot :%ﬁa'%?fe S H Mgt

. an Il t ; | i

B0 4 0oL a0 e GeLular A0 for e s

thf‘ef]c%ceéuétc%{é g%dz“ aéﬁllyirﬁf’a %eexlirh%hﬁnﬁfg U} Ynd Sf the
Fporated 1n@rotary - support bearing portion of

léfgaéH&nfﬁﬁdfﬁkﬁgéms's' A track transportation system

as set fo 15 claim 6, characterized in that the

rotatigng centeh®f i@ sgr@beGlnoR aien S5l eeat gdrah an
m ddle of a center axial Iline of the left and right

coheel s, andavariticnlimitgianate Htfaanmrid ameenrngsn
axial line to the coupling point of the left and
indlghtesildert iagd adsyhi tthi & espectl itrdeitre treotreTttieart i2@: arm
armis set to be greater that a vertical distance H
refaperat itved ye et étheaxXiedit lame nighthevhemdsl i mgddingt @cuator
the tie rods with respect to the wheel side (H> H).
foF tAnmiagk theapnedecdtliodn agyst em as set forth in

claim5 or 6, characterized in that the protection .

gui de7-25 PaitFark Fepmregostaiion PYststess F&F, TPRED 1N
clgag$%ﬁta%gr%%%Q%he 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 set 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

contact with side walls of the protection guide rail, and
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wheel s are arranged in the U-like steel bars without
meking contact with side walls of the protection
guide rail, and - 410 the protection wheels are
arranged respectively at bogh° £ront and rear ends
parts of the protection arm two for each end part,
on the left and right sides of the protection arm as

Vi din a pl iew. 5 10. A K [
RS Grrk e Gl WIRATE (AFe ATIRGS CRaTaR B oh 1n HI

the protection ide rail is . faorned of. | k t
ERpfit 30t 153t SR UL W LTR eegta%oﬁ}lar%éerﬁd strg‘rcbt ﬁf?r

U-li ke steel b i t-h i i i
card IS Pgi ST e SR CUEAE oK lhe! de

oGS o el S AS A TANged IgsPaptdyel v at both
ron en

and redr S parts of the protection arm two

for qach end pant « QPRI At8fdn aRddddlls SedeFoRth in

the protection arm being longitudinally shifted from
1834 5, 0thelracke diked itd adlat rans d@ddovms atiem anil is

set forth in claim5 or 6, characterized in that the

FAHRIE A @N uiide dJw@idl it d,orred pyrotascdidr kaiisieeaheels
bar, and the left and right protection wheels and the
arf Giracirigenl dmTehar &-larkeanget s daass ol il pedd niche
I-1ike steel bar 20 therebetween, the left and right
coprteicec i arine ared ls mifedhe @ursdeirctoidergudes rail, and
protection armlink rod so as to cause the |eft and
thei glrtotaats.ono Wheedise B Py Hangssh A9shecliitelyedth both
other. 12. A track transportation systemas set fort

fropt 2mdc|reiadm SN6E Pardsacdcitdls RRPUSTRYRR e two for

protection guide ) )
each end part, on both left and right sides of the

protection arm, being lonéitudinally 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



rail is formed of an I-like steel bar, the protection
gui de wheels are arranged back and forth so as to
interpose the - 42 |-like steel bar therebetween,
bei ng shifted back and forthpg° the front and rear
protection guide wheels are linked to each other
through the internediary of protection wheel |ink

rods, and the protectio ui de, wheel bL Kk rogs ﬁhi
T-5% Srrehdet LAORTaNGLYGFEn BFOLRI ARAATEY BAGK SrRedorCh:
thb frr{')ena%:nsano rtehaer IC%er_“(:)ott(:"eccgtlioonn agrumide wheels are linked to
each other through the intermediary of protection wheel
link rods, and the protection guide wheel link rods which

are arranged back and forth are linked to each other by

means of the protection arm.





